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Erection    of    23 

Engineering,    Close    Profession,    Louisiana 

Law    65 

Cost   of    28 

Reservoir  Construction   35 
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Records,   Importance  of 125    133 
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Engineers,    Certificated    in    Louisiana 65 

Civil,  Disuse  of  C.   E.    by 137.   184 

Office,    Field    for 423 
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Cost   of.    Culvert   Foundation 7 

Dredging,    Large   Contnict    for 25 

li^rth.   Computation,    Method   of 327 

Cost    of    7 

Armstrong   Excavator    !...!!'.  .141 

Belle-Fourche  Irrigation   System 216 

Blasting  Hardpan    in 

Cold  Springs  Reservoir  411 

Culvert     Foundation     82 

Dike    U.    S.    Reclamation    Service. .  .107 

Dredging    a    Drainage    Ditch 157 

Dredging    St.    Lawrence    River 314 

Hardpan.   Picking  and  Shoveling 412 

Payette-Boise    Irrigation    Canal 178 

Railroad   Culvert    107 

Railroad    Cutting    80 

Sewer  Trencli    177 

Small   Cars    , 201,   239 

Steam  Shovel    218,  238 

.Steam   Shovel,   Electric 57 

Uncompahgre    Irrigation    Canal 333 

Well  or  Cesspool  Pit 275 

Wheel    Scraper    Work 202 

Dredging  Gold  Gravel 292 

Dumping  with  Plows 128 

Hauling  in   Cars 128 

Method    of    Belle     Fourche     Irrigation 

System    jij 

Cellar    Construction    182 

Culvert    Foundation    82 

Power  Scraper  Excavation 294 

Scraper  Bucket  Excavator 165 

Small   Cars    239 

Unwatering    by   Bleeding 141 

Reservoir    Embankment,    Computing 

with  Rolling  Tamper   298 

Spoil   Disposal   by   Sluicing.. 157 

Trenching  with   Orange  Peel,  Cost  of.   44 

Unwatering   by    Bleeding jj 

Wet   Holes.    Cost   of 71 

Wheel  Scraper  Work,  Cost  of 33,  58 

Filling    Marshland,    Method    of 204 

Panama   and    Erie    Canals,    Comparison 

of     81 

Rock, 

Blast,   Cost  of  4,000-lb 371 

Cableways    for    Handling 35 

Channeling,    Data   on 36 

Cost  of. 

Drilling  and   Blasting  Copper  Ore.. 167 

Drills.     Maintenance 178 

Railroad    Cutting     80 

Steam     Shovels 82 

Winze    with    Long  Holes 275 

Culebra    Cut,    Spacing   of  Drill    Holes. 393 
Drilling.  Competitive  Tests,  South  Af- 
rica         S 

Drilling.    Cost    of    Well    Drilling    Ma- 
chines    165 

Drilling.  Cost  of  Well  Drills 332 

Drilling.    Speed,    Test    Records 13 

Drill  Maintenance,  Cost  of 238 

Methods   of.    Steam   Shovel 82 

Trench  Work,   Electric  Air  Drills  for. 392 
Trenching,  Sheeting,  Calculation  of..  .129 
Explosives: 
Dynamite.   Storage  Houses  for 27 


Fall   Increaser,    Experiments   with 59 

Fence,  Barbed  Wire,  Cost  of 327 

Wire,  Cost  of 363 

Fires,  Concrete  Building,  Examples  of 30 

Forms   (See  Concrete). 

Foundations: 

Bridge  Pier.  Sinking  Method  of 300 

Bridge,  Testing  for  Methods  of 352 

Cofferdams.  Construction,  Method  of.... 361 

Sheet  Pile  and  Canvass 51 

Steel   Sheet  Piling  for  Large 133 

Pier,   Grand  Trunk   Pacific  Ry.   Bride... 205 
Soils.  Burning  Power  of  Testing,   Meth- 
od  of    327 

Temperature  Observations,  Results  of.  ..207 
Testing  Soils  by  Sounding 204 


Grab  Bucket,   Large. 


45 


Harms,  John  64 

Horses,  Cuts.  Treatment  of 37 

Hydrants.    Tests   of   Fire 17 
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Inxpeclor,    llnw    Id   MiTOino   Am  1i3 

Irrientlon: 

Ciinnl      Hxraviilluii,      Cost      uf.      Kiusiio 

Si'iapLTs    3* 

Canals.    Socimjjp   from   Tests   of 386 

Konnosji,    «;ovci-ninonl     \V<irk    In 43 

Piimi)liiB  for  Cost   of 400 

I>iiiii|>lnK  frnni  Wells,  Cost  of 416 

Sii|i>-rliitiMii|i'iicc,  Cost  of  In  Canal  Con- 

atrnctlon     IS' 

UnuuntpaliKro    Canal    Excavation,    Cost 
of  333 


Laborer.  Assessment  of  for  .Metiicul  At- 
tendance           1 

Lead    Wonl.    Heimlrlns   Blown   Pipe  Joints 

with    64 

M 

Magnallnm.  New  Alloy 310 

Masonry:  „,_ 

Brick.  Drilling  by  Machines 310 

Brick  Vault.'!.  Cost  of 192 

Dry,  Culvert.  Cost  of 192 

Face     Stone,     Quarrying     and     Cutting, 

Cost  of  2" 

Stone.  Welglit  of.  Variation  in 76 

Medical  Attendance.  Assessment  of  Labor- 
ers for   1 

Mining.     Prospecting     With     Cere    Drills, 

Metliods    166 


Paints,  Spreading  Power,  Results  of  Tests 

in 25 

Pavements  (see  Streets). 

Periodicals.  Sizes  of.  Standard 1,  63,   108 

Pipe.    Compressed    Air.    Cost    of 171 

Pipe  Hangers,  rixamples  of 74 

Q 

Quarry   Plant.  Panama  Canal 185 


("lushed   Stone,   Tests  of 85 

Drags.     lOxperiencp    witli 3j4 

Dusi   preventatives,  Oils,  Characteristics 

of   237 

Tars,    Speclflcalions    for 240 

Dust  Prevention,  Calcium  Chloride  for,,   lo 

Cost  of  15 

Karth.    ICxperlmeiital.    Illinois 321 

Packing.  Method  of 204 

Knglnocrliig,   Cost    of 194 

Grading    in    Hilly    Country.    Methods    of 

with    Hoad    Unider 15 

Oranlte.    I'alelilng  with  Tarmac 132 

r-.iavel.    Cost    of 17 

llaiilioK   .Malrrials.   Data  on 194 

.\lai:olam.    Aulornohile   TiafBc.    Destruc- 
tion   by    295 

Automobile   Traffic,   Effects  on 123 

Cost   of    17 

Illinois    334 

New  .lersey   87 

Crushed  Stone  Hauling,   Cost  of 297 

Destruction  by  Automobiles 2 

Durability,  Relative     of     English    and 

American    267 

Construction,    Methods    of.    Massachu- 
setts     168 

Repairs,   Cost  of  Scarifying  and    Roll- 
ing      142 

Scarifying,   Cost  of 280 

Speciiications    for    276 

Spreading    Stone.    Economic    Method.. 287 

Stone    for.    Specified    Tests 87 

Superioritv   of    lOnsHsh,    an    Erroneou;; 

Explanation   of    209 

Sulfacini;.   Methods  of 3j.j 

.Machinerv.      Grader      with      Adjustable 

V.nieeis    26 

Steel   Diag.    Adjustable 26 

Maintenance.    Metliods   of,    Cuba 356 

Mudsheil   400 

Oiled,  Cost  of 16 

Oiled  Sand.  Cost  of,   Massachusetts 222 

Petroiithic.    Rye.    N.    Y 372 

Value  of   251 

Rolling  Snow.  Methods  of 194 

Sawdust  in  Sandy   Soil 400 

Special    Types.   Massachusetts 109 

Subgrading.   Cost   of 363 

Swamp,    Construction   of 73,  374 

Tar  Lithic.  Construction  Methods  of 181 

Tar  Macadam  on  Concrete  Foundation..   17 

Construction,  Methods  of 131 

Construction    Methods.   Rliode  Island.. 219 

Cost  of  Rhode  Island 219 

Tarring.    Machine    for 179 

Weed  Killing,   Methods  of 17 


Lighting,    Arc    Lamp   .Maintenance,    Cost 

of     01 

Pavement  Foundation,  Concrete  Mixing, 

Plant  for   184 

Pavement,        Petroiithic       Construction, 

Metliod   of    319 

Asphalt    Cleaning,    Cost    of 168 

Brick  Strength,   Tests  of 36 

Cost  of.    Salt  Lake  City 100 

Sidewalks.  Cement    Machine  for  Molding.   16 

Tree 'Planting,   Methods   of,    English 180 

.Surveys: 

Boundr.v     Line     Monuments.     Resetting. 

Method    of    249 

Checking  Level  Notes.  Methods 

of 122.    l.'>8.    1S2,    183,    232 

Curves.  Staking  Out  in  Rough  Ground.. 357 

Monuments,    Granite    109 

Railroad    Resurvey,    Cost    of 249 

Railway     Location     Mountain.     Methods 

and  Cost    77,     92 

Reconnoissance.       Irrigation       Systems, 

Cost  of    120 

Railway,  Cost  of,  Alaska 399 

Stadia   Rod    109 

Cost  of  Home  Made 248 

Taking   Elevations   for    Earth   Measure- 
ment,   Method  of    249 

Topogiaphical    Cost    of 327 


Timber  W^ork: 

Tiaveler  for  Trainshed    Removal 24 

Trencli    Bracing,   Calculation   of 129 

Tunnels: 

Rock  Driving.  Rate  of.  Records  of 393 

Earth,    Cost    of 21 

Lining    Concrete    Arch    Center,    Travel- 
ing          4 

Cost  of    34 

Cost  of.  Belie  Fourche  Irrigation  Sys- 
tem      235 

Machinerv    for  Placing •. 3 

Wood.   Details  of 21 

Newhnuse,    Cost   of 369 

Pennsylvania  R.   R..  Washington.   D.   C.     3 
Rock,  Blasting  and  Springing  Holes  tor. 255 

Cost  of  Hand  Steel  Holes 411 

Ouray.    Colo 188 

Soft  Ground  Subaqueous.  Cost  of 34 

St.   Clair,  Electric  Equipment  of 323 

Tieton    Irrigation,    Cost    of 262 


U 


Railways : 

Blacksmitii  Shops.  Traveling 39 

Car  Repairs.   Cost  of 59 

Coal    Handling   Plants,    Operation,    Cost 

of  381 

Construction  Materials.  Increase  in  Cost 

of    72 

Cross  Ties,  Preserving,  Tests  on 37 

Treating.  Method  of  C.  B.  &  Q.  R.  R.140 

Cutting  Weeds  by  Machine 157 

Electric.      Reconstruction      from      Cable 

Line.   Cost  of 72 

Telephone   Booths,   Costs  of 39 

Track   Foundation    291 

Elevated.  Rrooklvn,  Cost  and  Weight... 229 

New    York.    Cost    of   Early 229 

Frogs.  Repairing  Cost  of 39 

Grading.    Cost    of 318 

Locating    Survej's,    Mountain,    Methods 

and    Cost    77,  92 

Locomotive  Hostling.   Cost  of  Panama.. 400 

IjOcomotive    Repairs,    Cost   of 59,  150 

Rails,  Cost  of  for  30  Years 38 

Manganese.  Life  on  Curves 303 

Riprapping  Emiiankments.  Cost  of 281 

Side  Tracks.    T.,aying.    Cost  of 301 

Snow  Removal.  Melting.  Cost  of 151 

Switches.    Laving.    Cost    of 301 

Tracklaying.    Cost   of 228 

Track   Materials,   Prices  of 157 

Transporting   Men,    Tools  and   Supplies. 

Cost  of   38 

Retaining  Walls: 
Cost   of   Comparative,   Plain   and    Rein- 
forced  Concrete    175 

Rivers: 

Levee  Repairs,  Method  of  at  Point  Beka 

Crevasse   230 

St.   Lawrence,   Improvement   by   Dredg- 
ing   : ...314 

Roads: 

Bitumlnus    Macadam    Construction, 

Metliods  of.  Rhode  Island 395 

Cement  Walk,  Cost  of.  Nelson,  B.  C 373 

Construction.    By    County    Gangs.    Cost 

of     206 

Gloucester,  England    413 

Relation    to   Street   Cleajiing 110 

Contract   Prices.   Massachusetts 132 


Sewers: 

Brick  in  Quicksand.  Cost  of.  Gary.  Ind..223 

Catch  Basins,  Converting  into  Inlets 27 

Cleaning,    Cost  of 168.  179 

Concrete.  Bronx  Borough,  New  York.... 374 

Cost  of    253 

Cost  of,  Canadian  City 299 

Gary.   Ind SS 

Oskaloosa.  Iowa    189 

Salt    Lake   City 100 

House  Connections.   Cost  of 37 

Manholes.    Cost    of    Diagram    for    Esti- 
mating      403 

Pipe,   Cost   of 256 

Pipe  .Joints.   Tight 401 

Reinforced  Concrete.  St.  Louis,  Mo 18 

Reinforced  Concrete  Block.  Examples  of  .183 

Trenching,  Cost  of  Quicksand 88 

Method  of  in  Quicksand 88 

Vitrified  Pipe  for  Weight  of 309 

Specifications: 

Cast  Iron  Culvert  Pipe 132 

Coal  Tar  Creosote 204 

Embankment  Construction    113.   161 

Macadam  Roads    276 

Pavement.   Concrete    415 

Sizes.  Standard  for  New  York  City 159 

Stone   for   Road   Building 87 

Tars  for  Dust  Prevention 240 

Steam      Pipes.      Insulation      of.      Under- 
ground    402 

Steel  Plant.  Gary.   Ind 234.   243 

Steel  Work: 
Compression  Members.  Computation  of.. 182 

Inspection  of  Structural 169 

Streets: 

Asphalt    Plant,   Toronto,   Ont 178 

Brick   Pavement.    Gary.   Ind 242 

Cement  Walks,  Cost  of 132.  222 

Chicago   39,1 

Gary,    Ind 242 

Finish,   Acid  Wash,  Cost  of 389.  395 

Materials   Required  for 297 

Concrete  Curb,  Cost  of,  Gary,  Ind 242 

Curb    and    Gutter,    Cost    of.    Salt    Lake 
City    100 


Underground    Conduit    Construction,    New 

]\!lethods  of   118 

Cost  of    118 

Service   Box    Construction 309 


W 

Wages: 

Street  and  Sewer  Work  in   1907 204 

Wagons: 

Loading   With    Air   .Jet 44 

Wash  Borings.   Cost  of 39.i 

Waterproofing    (See   Concrete) 
Waterworks: 

Aqueduct,    Concrete,   Salt   Lake   City 78 

Filter    Sand   Washing.    Cost   of 63 

Hvdiant  Tests.   Records  of 19 

Meters.    Setting  Cost   of 262 

Meter  System.   Cost  of  Operating 262 

Pipe.    Blown   Joints.    Repairs   of 64 

Pipe   Incrustation,   Cost  of   Removing...   90 

Pipe  Joint.   New   Form  of 261 

Rubber    421 

Pumping.  Cost  of.  Scranton.  Pa 309 

Pumping    Plants.    Reducing    Cost    of    Coal 

in     19 

Reservoir  Lining,   Metiiod   of 179 

Engineering-  Costs    35 

Stripping  of 260,  273 

Sand  Filters  Operating.  Cost  of 283 

Stop  Cock  Boxes,   Repairs,   Cost  of 309 

Stop  Cock  Chambers,   Bricis 51 

Turbine    Centrifugal    Pumps      for     Deep 

Wells    265 

Turbine    Pumps,    Efficiency  Tests   of 282 

Valuation  of   417 

Valve  Vaults,  Concrete.  Cost  of 330 

Water     Mains,     Cleaning,     Methods     of, 

Pittsburg,   Pa 224 

Cost  of.   Salt  Lake  City 100 

Laying.    Cost   of.    Cleveland,   0 298 

Subaqueous  Repairing.   Metiiod  of 190 

Water  Pipe   Cleaning.    Methods  of,   Cin- 
cinnati,   O 180 

W'atersheds.    Sanitary   Inspection  of 27 

Wells.  Stove  Pipe.  Cost  of.  Long  Island. 377 

Watson,   C.    D 114 

Wheel  Scrapers   (See  E.\eavation,  Earth) 
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Engineering-Contracting  standard  sizes  of  periodicals  and 

A  Weekly  "Methods  and  Cost"  Journal  Catalogs. 

for    Civil    Engineers   and    Contractors.  ^      ,.   ,                                     .                        ,., 

wjTH  wmcu  ARE  COMBINED  Publishcrs   and    mamitactiircrs    alike   are 

Engineering    world  ^Pt  '°  forget  that  readers  object  to  miscel- 

anj  laneous    sizes    of    periodicals   and    catalogs 

CONTRACT  NEWS  whether  filing  cases,  shelves  or  drawers  are 

Published  every  Wednesday  by  "sed  for  preserving  the  literature  for  ref er- 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  encc.     Whatever  size  or  sizes  are  adopted 

355  Dearborn  Street,  Chicago  as    standards    will    therefore    be    frequently 

Telephone  Hiirnson  6750  violated.     It  is  easy  enough  to  show  that 

New  York  Office;    13-21  Park  Row  the     publisher    does     much    to    defeat     the 

Telephone  5613  cortiandt  purpose  he  has  in  mind  by  committing  such 

HALBERT  P.  GILLETTE    .    .   Manac.ing  Editor  violations,     but    he    will    nevertheless   do    it 

DANIEL  J.  HAUER,"!  occasionally.      Letters    that    we    have    re- 

c^T^URrS''          r     •     •    Associate  Editors  cently  published  indicate  that  many  of  our 

F.  A.  SMITH,    "         J  readers    have   suffered    from   the   nuisance 

MYRON  C.  CLARK    .......      President  „{         j^  violations.     It  is  not  however  due, 

A.  B.  GILBERT     ....    .'Advertising  Manager  .                          . 

^^^^^^^^^_^_^;^^__^-__^^— ^^— __-_.  as  some  of  them  seem  to  think,  to  the  tact 

SUBSCRIPTI0.\-  RATES  (Payable  m  A,iva,ice).—  that  no  One  has  thought  of  the  advantages 

$2.00  a  year  (Si!  issiifs)  in  Uniied States.  Cuba  iU-x-  gf    standard    sizes    Or    that   no    movement 

ico.  Alaska.   Hawaii.  Guam,  Porto  Rico.  Fhilippine 

■  Islands.  RepublK  of  Patiama.Canal  Zone  and  Island  has  ever  been  made  to  secure  such  stand- 

iC'^i.""'""     ,,-.,       ,      r,     -  •      i^      J  ards.     The   facts  are  exactly  the  opposite. 
$2.S0  a  year  (SS  issues)  to  Doimmon  of  Canada. 

S3.eo  a  year  (.S2  issues)  to  all  otlier  countries.  Some    fifteen   years   ago,   as   the   present 

ADVERTISING  RATES,  sent  on  application.  ^'riter  well  remembers  and  as  many  of  our 

Copy  for   regular   advertising  must  be  received  readers  doubtless  remember  also,  there  was 

S°hich'ifistrap';ia?.''Ppro'posfls'''VaU^^^^^  a    wide    Spread    agitation    in    the    technical 

"For  Sale"  announcements  can  be  inserted  as  late  press    and    also    amona;    several    at    least    of 

as  Tuesday  morning.  ,              .          .               .     .         ,.                 ,       ,     ■ 

■  the  engineering  societies,  for  standard  sizes 

Entered  as  second-class  matter.  April  17.  1907.  at  the  of     catalogs.       The    objections    tO     and    the 

Post  Office  at  Chicago.  Illinois,  under  act  of  March  .                   ,                r       11 

3d_  lg7Q_  annoyances    from    having    catalogs    ot    all 

=  sorts    of   sizes,    the   loss   to   the   publishers 

(J  O  N  'I"  E  NT  S  from  inability  to  conveniently  file  or  shelve 

the  trade  literature  received  from  him,  and 

Standard  Sizes  of  Periodicals  and  Cat-  the    various    other    phases    of   the    subject 

3]Qgg   1  were  enlarged   upon  in   many  an   editorial. 

Assessing  Laborers  for  Medical  .A.tten-  This  is  worth  recalling  only  because  it  re- 

tion   1  suited  in  something  like  authoritative  action 

Some   Good    Examples  of   Educational  being  taken  in  the  matter  of  catalog  sizes. 

and     Drumming    -Advertisements    in  in  1893  the  Master  Car  Builders'  .\ssocia- 

This    Issue '-  tign   received   and    adopted   a    report   of   a 

E.xamples  of  Labor  Saving  Machinery  ^p^^j^,    committee    on    standard    sizes    for 

and    Methods    for    Placing    Concrete  ^^                ^_^j     specifications.       The     sizes 

Tunnel  Lining o  ,         ^                    ,  ,,            t^     *  i         ^  ..:, 

The  Cost  of  Reinforced  Concrete  Rail-  adopted  were  as  follows:   Postal  card  cir- 

way  Culvert   in   Montana 7  culars   37ix6%    ins.;    pamphlets   and    trade 

A   Test  of   Different   Makes   of   Pneu-  catalogs  3%.x6  ins.,  6x9  ms.,  and  0x12  ms. ; 

matic  Hammer  Drills 8  specifications  and  letter  paper  8%xl0%  ins. 

Method    and    Cost    of    Using    Calcium  Later   the  American   Railway   Master    Me- 

Chloride  as  a  Dust  Preventative. ..  .1-5  chanics'  Association,  the  ."Vmerican   i^ociety 

Methods  of  Using  a  Road   Grader  on  ^j  Mechanical  Engineers  and  various  rail- 

H'"s   ■■■ •••1^  way  clubs   and   other  engineering  societies 

A  Molding   Machine   for  Building  Ce-  ^^.j^u^     adopted      the     same     standards. 

ThT"co!;'T' Applying-  Ta;via '  a'nd^'  These  standards  are  still  in  force  in  so  far 

Screenings  to  a  Road.^ 16  as   such   authority  as   has   been   stated   en- 
Killing  Weeds  Along  Country  Roads..  17  dows  them  with  any  force. 
Tar   Macadam  on  Concrete  Foundation.  17  Whether  or  not  the  sizes  adopted  above 
Data   on    Macadam    and    Gravel    Road  are  the  best  solution  that  could  be  desired 

Work    1^  is  open  to  question.     Letters  that  we  have 

Methods  of  Constructing  a  Large  Rein-  recently    published    indicate    that   many   of 

forced   Concrete   Sewen  Using  Steel  ^          ^^^^^  ^  ^^^^j^^^^  ^i^^  ^j  ^atal„„ 

Centers,  at  St.  Louis,  Mo i''  .          ,          01/    ,^1/                 1  ■  1     •„ 

Water  Hammer  Tests 19  measuring    about    8%xl0%    ms.,    which    is 

Reducing  the  Cost  of  Coal  in  the  Boil-  the    ordinary    size    of    letter    paper.      This 

er  Room  of  a  Water  Works 19  ^.j^^    j^    conveniently    filed    in    the    vertical 

The  Cost  of  Driving  an  Earth  Tunnel  ^^^^^   ^^j^j^   ^^^^  ^^^^^^^   5„   pop„. 

for  a  Railroad ^t       .  ,   ,,      t-    •.     t  at     a™    > r 

IMethod  of  Erecting  Transmission  Line  lar;  and   Mr.   Emilc  Low,  M.  Am.   boc.  U 

Towers    23  E..    points    out    the    added    advantage    of 

The   Method  of   Removing  the   Large  bein"   able   to  fold    individual   sheets  of   a 

Train  Shed  at  Grand  Central  Station,  ^^    =      ^^..^,^   ^_^^^  j^^^^^  accompanying  the 

New    York ^-^ 

Tests  of  Spreading  Power  of  Paint. . .  .25  sheets. 

Two  New  Developments  in  Road  Ma-  Unquestionably    some    standard    size    of 

chinerv 26  catalog   should  be   adopted   and   should    be 

Methods  and  Costs ^'  ^        ^^^  from  only  where  exceptional  rca- 

Letters  to  the  Editors - 1  ^^p"^  ■-'-'^ 
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sons  exist.  While  the  6x9,  or  book  size, 
is  today  the  most  common  size  of  catalog, 
we  are  inclined  to  agree  with  Mr.  Low 
that  an  S^xlOVj  in.  size  is  preferable 
unless  the  catalog  is  to  be  bound  in  cloth 
like  a  book. 

.As  to  the  size  of  periodicals,  there  can 
be  no  question  now  that  the  9x12  in.  size 
is  rapidly  becoming  standard  for  technical 
weekly  publications,  and  there  are  indi- 
cations that  it  will  also  become  standard 
for  monthlies.  The  publishers  of  En- 
gineering Contracting  adopted  the  9x12  in. 
size  because  the  majority  of  engineering 
periodicals  were  9x12  in.  Among  the  9x12 
in.  publications  may  be  mentioned  the  fol- 
lowing :  Engineering  Contracting,  En- 
gineering and  Mining  .  Journal,  Mining 
World,  Mines  and  Minerals,  Railroad  Age 
Gazette,  Electric  Railway  Journal,  Road- 
master  and  Foreman.  Power  and  The  En- 
gineer, American  Machinist,  Iron  Age, 
Iron  Trade  Review,  Concrete,  Municipal 
Journal,  Contractor,  Construction  News, 
Good  Roads  Magazine,  .\merican  -Archi- 
tect, American  Carpenter  and  Builder, 
Electrical  Age,  Electrical  World,  Marine 
Review,  and  others. 

The  arguments  in  favor  of  a  standard 
size  for  technical  periodicals  are  briefly 
these: 

The  advertiser  should  not  be  required  to 
prepare  cuts  and  copy  for  several  diflferent 
sizes  of  periodicals.  To  this  end,  also,  it 
is  advisable  to  adopt  a  two  column  adver- 
tising page  for  the  9x12  in.  periodicals,  ex- 
cept on  pages  devoted  to  advertisements 
requiring  no  illustrations,  such  as  en- 
gineer's cards,  wants,  proposals,  and  the 
like.  On  those  pages  a  three-column  page 
seems  preferable. 

The  reader  finds  it  much  more  conven- 
ient to  handle  bound  volumes  not  larger 
than  9x12.  Furthermore  uniformity  is  de- 
sirable for  filing  the  volumes  in  the 
shelves  of  a  library. 

.Appreciating  these  facts,  it  is  altogether 
likely  that,  within  the  next  few  years,  prac- 
tically every  technical  publisher  will  adopt 
the  9x12  in.  size  of  periodical,  excepting, 
possibly,  the  publishers  of  7x10  in.  monthly 
magazines. 


Assessing  Laborers  for  Medical  At- 
tention. 

.\  subscriber  calls  our  attention  to  an 
article  in  the  Los  -Angeles  Times  of  May 
1."),  regarding  the  making  of  a  contract  be- 
tween the  Board  of  Public  Works  of  that 
city  and  three  physicians  to  care  for  the 
health  of  the  men  to  be  employed  on  the 
construction  of  the  Owens  River  aque- 
duct. 

The  city  agrees  to  b  lild  field  hospitals 
at  such  points  as  the  chief  engineer  may 
direct,  and  the  contractors  agree  to  equip 
each  hospital  with  six  beds  and  all  medi- 
cal supplies  and  place  a  male  nurse  per- 
manently at  each  one.  The  city  is  to 
maintain  the  attendants  of  the  medical  de- 
partment,   in    the    same   manner,   as    other 
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employes  are  mnintaiiied.  The  physicians 
agree  to  keep  on  tlie  work  a  sufficient  num- 
ber of  competent  physicians  and  surgeons 
to  give  prompt  aid  to  the  sick  and  in- 
jured. For  this  service  the  physicians  are 
to  be  recompensed  by  an  assessment  of  $1 
a  month  upon  every  employe  who  receives 
$40  or  more  per  month,  and  50  cts.  upon 
every  employe  who  earns  less  than  this. 
.■Vs  a  laborer  is  paid  in  southern  Califor- 
nia from  $2.00  to  $2.50  per  day,  his  month- 
ly wage  will  be  more  than  $40,  with  the 
result  that  he  will  be  assessed  $1.00  per 
month  for  medical  attention. 

It  is  contemplated  that  as  soon  as  the 
construction  work  is  well  under  vi'ay  there 
will  be  about  4.000  men  employed  on  the 
aqueduct,  this  would  mean  that  the  gross 
income  to  the  doctors  from  the  work  for 
a  year  would  be  nearly  $50,000,  which 
would  mean  an  enormous  net  income 
from   the   work. 

It  is  very  true  that  in  some  sections  of 
the  country  it  is  customary  to  deduct  from 
a  man's  wages  a  certain  amount  for  the 
"Doctor's  bill,"  as  the  laborers  term  it, 
and  frequently  the  employes  themselves 
are  anxious  to  have  this  done,  but  it  is  not 
right  to  charge  an  excessive  amount,  or 
so  much  that  the  laborer  has  a  hardship 
put  upon  him,  while  the  doctors  are  paid 
more  than  a  fair  compensation  for  their 
labor  and  expenditures. 

The  customary  charge  in  contractor's 
camps  and  on  railroads  for  men  making 
$100  per  month  or  less  is  seldom  over  50 
cts.  per  month.  With  a  small  number  of 
men  the  doctor's  work  is  generally  light 
and  he  is  paid  accordingly,  and  with  a 
large  number  of  men  he  receives  a  much 
larger  amount.  Even  with  the  50  cts. 
charge  all  the  money  should  not  go  to  the 
doctor.  There  are  special  expenditures  to 
be  made  in  some  cases,  and  this  relief 
fund  will  be  called  upon  to  meet  such  ex- 
penses. 

The  writer  has  had  a  good  deal  of  ex- 
perience in  this  connection  and  has  had 
doctors  employed  to  look  after  men  on 
contract  work  under  various  agreements. 
He  has  found  that  the  best  plan  is  to  pay 
the  doctor  a  salary,  based  on  a  sliding 
scale  of  the  number  of  men  he  has  to  look 
after.  This  pays  the  doctor  for  his  work, 
and  leaves  some  money  to  care  for  special 
expenses.  The  writer  has  found  that  50 
cts.  per  month  per  man  will  generally 
cover  all  of  these   expenses. 

Many  railroad  companies  who  look  after 
the  health  of  their  employes  assess  their 
men  50  cts.  per  month,  unless  they  include 
in  it  some  sick  or  death  benefits,  when  the 
assessment  is  higher.  The  doctor  in  the 
employ  of  the  railroad  company  is  paid 
a  salary. 

A  health  insurance  company  that  pays 
weekly  benefits,  we  are  informed,  charges 
a  premium  of  only  $G  per  year,  which  is 
equal  to  50  cts  per  month. 

It  is  evident  from  this  that  the  Board  of 
Public  Works   of  Los   Angeles,   has  made 


a  contract  that  will  enrich  some  few  physi- 
cians at  the  expense  of  its  employes. 


Some   Good    Examples  of  Educational 

and  Drumming  Advertisements 

in  This  Issue. 

During  the  past  few  months  we  have 
had  a  series  of  articles  on  how  to  write 
effective  advertising  for  enginering  ma- 
chines and  products.  The  series  of  articles 
will  be  continued,  but  we  pause  to  call  at- 
tention to  a  few  advertisements  in  En- 
gineering Contracting  that  exemplify  cer- 
tain of  the  principles  underlying  successful 
advertising. 

The  "drumming  ad"  is  well  illustrated 
in  several  of  our  advertisements.  One  re- 
lates to  concrete  piles,  and  the  advertiser 
sets  forth  in  logical  form  the  various  rea- 
sons why  corrugated  concrete  piles  are 
superior.  This  advertiser  also  offers  to 
give  exclusive  territorial  rights  to  li- 
censees, and  in  previous  advertisements  has 
used  the  educational  form  of  advertising, 
showing  the  uses  to  which  concrete  piles 
in  general  can  be  put. 

One  concrete  mixer  firm  is  using  the 
drumming  form  of  advertising  very  effec- 
tively, while  another  is  running,  a  series 
of  educational  advertisements.  An  adver- 
tisement that  attracts  attention  by  virtue 
of  its  make  up.  and  is  convincing  by  vir- 
tue of  its  good  drumming  arguments,  has 
been  appearing  for  some  time  in  our  col- 
umns and  relates  to  derricks. 

A  combined  educational  and  drumming 
ad  is  that  of  one  of  the  steam  shovel  firms. 

A  recent  striking  display  ad  shows  a 
great  variety  of  machines  handled  by  one 
firm,  each  machine  being  illustrated  by  a 
small  line  drawing,  and  the  advertisement 
itself  being  headed  by  a  strong  alliterative 
slogan. 

Several  advertisements  contain  extracts 
from  catalogs,  and  may  be  classed  under 
the  head  of  "educational  ads."  One  gives 
a  diagram  by  which  the  percentages  of  dif- 
ferent sized  products  from  a  rock  crusher 
may  be  estimated.  This  is  useful  infor- 
mation and  novel,  thus  forming  an  ad- 
vertisement that  is  sure  to  attract  atten- 
tion, and  will  lead  to  many  inquiries  for 
the  catalog  that  contains  the  diagram  and 
full  explanation  of  its  use. 

We  might  go  on  at  considerable  length 
calling  attention  to  advertisements"  that 
are  well  written  and  well  designed,  and,  in 
future  issues  we  shall  do  so,  believing  it 
to  be  in  the  interest  of  advertisers  to  point 
to  conspicuous  examples  of  good  adver- 
tising. We  believe,  also,  that  our  readers 
will  be  greatly  the  gainers  if  more  adver- 
tisers adopt  up. to  date  methods  in  adver- 
tising, for  they  will  thus  be  put  in  touch 
with  machines  and  products  the  full  merits 
and  uses  of  which  had  never  before  come 
to  their  attention. 

Not  a  few  of  the  advertisements  offer 
business  opportunities  well  worthy  of  se- 
rious investigation.  New  processes  of  road 


and  street  building,  new  methods  of  trench 
and  canal  excavation,  and  new  or  im- 
proved machines  for  many  other  purposes, 
offer  chances  for  wideawake  contractors  to 
take  up  profitable  lines  of  special  work. 

We  trust  that,  more  and  more,  our  ad- 
vertising columns  will  lose  the  old  fash- 
ioned directory  form  and  adopt  the  "house 
organ"  form  of  furnishing  matter  that  is 
educative.  Indeed,  our  desire  is  to  have 
a  large  part  of  our  advertising  section  be- 
come a  "community  house  organ,"  which 
shall  be  noteworthy  for  the  excellence  of 
the  information  to  be  found  there  every 
week. 


The  Road  Congress  at  Paris  to  Discuss 

the  Destruction  of  Macadam 

by  Automobiles. 

An  International  Road  Congress  is  to 
be  held  Oct.  11,  at  Paris.  The  macadam 
highways  of  France  have  been  so  badly 
damaged  by  automobiles  that  this  Con- 
gress is  called  for  the  purpose  of  dis- 
cussing methods  of  so  constructing  roads 
that  they  will  hold  up  under  the  so-called 
sucking  action  of  rubber  tired  vehicles 
moving  at  high  rates  of  speed. 

The  Office  of  Public  Roads  has  been 
conducting  experiments  near  Washington, 
D.  C,  to  ascertain  the  nature  and  extent 
of  the  damage  to  macadam  were  auto- 
mobiles of  varying  weights  pass  over  a 
macadam  road  at  varying  speeds.  Instan- 
taneous photographs  were  taken  to  show 
the  action  of  the  automobiles.  When  a. 
racer  was  sent  over  the  road  at  60  miles 
an  hour,  press  reports  state  that  "it  fairly 
lifted  the  road  surfacing  material  as  it 
sped  along,  regular  ridges  of  rock  dust 
rising  in  front  of  the  rear  wheels  and  float- 
ing away  in  blinding  clouds." 

Mr.  L.  W.  Page,  Director  of  the  Office 
of  Public  Roads,  and  Dr.  Allerton  S. 
Cushman,  Assistant  Director,  are  conduct- 
ing the  tests,  and  will  embody  the  results 
of  their  tests  in  a  paper  to  be  read  at  the 
Road   Congress   ne.xt   fall. 


A  bill  is  to  come  before  the  Danish  Gov- 
ernment providing  for  the  building  of  a 
bridge  over  the  Masnedsund,  between  Zeal- 
and and  Falster,  to  take  the  place  of  the 
present  steam  ferry.  The  cost  of  the 
bridge  is  estimated  at  about  $5,000,000. 


The  Belgian  Royal  Medical  Society  has 
been  making  an  investigation  as  to  wheth- 
er the  consumption  of  oysters  has  con- 
tributed to  the  apparent  extension  of  ty- 
phoid fever.  In  summing  up  the  profes- 
sional testimony  from  different  sections  of 
the  country  the  conclusion  was  reached 
that  eating  oysters  could  have  been  pro- 
ductive of  typhoid  fever  only  in  exceptional 
cases,  and  in  such  cases  was  more  to  be 
attributed  to  the  unsanitary  manner  in 
which  the  oysters  had  been  handled  than 
to  any  germs  contained  in  the  oysters 
themselves. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Examples  of  Labor  Saving  Machinery     °^  ^  ^^-  ''^dius,  the  arches  being  covered 


and  Methods  for  Placing  Con- 
crete Tunnel  Lining. 

With  the  increasing  use  of  concrete 
for  lining  tunnels  inventors  have  been 
busy  with  the  devising  of  labor  saving  ma- 
chinery and  methods  for  improving  the 
construction    work.      Traveling   forms   and 


with  a  haunch  filling  of  concrete  and  pro- 
tected with  a  four  ply  water-proofing  cov- 
ering over  the  tops  and  down  the  sides  to 
the  springing  line.  In  driving  the  tunnel 
the  sequence  of  operation  was  such  as  to 
leave  a  large  portion  of  the  excavation  to 
be  removed  by  steam  shovels.  The  left 
hand   or   west  tube  was   carried   about  400 


^■^x^^ 


Fig.   1 — Double  Traveling   Derrick  for  Tunnel   Side   Wall   Construction. 

mixing   plants    are    being    used    and    often      ft.    in  advance   of   the   other  tube   and   the 
mechanical   devices    for   the   more   intricate      segmental    timber   arch    of   the    right   hand 
tasks  of  transporting  and  placing  the  con-      tunnel   was   supported   at   one   end   on   the 
Crete.      In    the    accompanying    sketches    we      masonry  of  the  left  hand  tunnel, 
show    a    variety    of    such    machinery    and 
plant   which   has  been   developed   in   recent 
tunnel  work.     These  devices  have  been  de- 
signed  under   the   direction   of   Mr.   E.    C 
Williams   and   are  controlled  by  the  Tun- 
nel  Concrete  Co.,    of     New     York     Citj', 
The  following  description  is  from  informa- 
tion furnished  by  Mr.  Williams : 

In  the  construction  of  the  Pennsylvania 
R.  R.  Co.'s  East  First  street  tunnel,  at 
Washington,  D.  C,  the  contractors,  The 
New  York  Continental  Jewell  Filtration 
Company,  had  a  contract  which  required 
the  designing  of  considerable  special  ma- 
chinery and  new  methods,  on  account  of 
the  section  of  the  double  tunnel,  in  order 
to  complete  the  work  economically  and 
rapidly.     The   tunnel   had    twin  tubes,   the 


used  in  the  left  tube.  In  the  right  tube  a 
similar  machine  was  used  with  only  one 
derrick  for  the  construction  of  the  other 
side  wail.  The  operation  of  these  derricks 
was  the  same  as  that  of  similar  machines 
in  the  open,  each  derrick  being  driven  by 
a  25  H.  P.  Lidgerwood  electric  hoist.  The 
special  features  of  these  derricks  were  the 
curved  iron  supports  for  the  end  of  the 
fall  line  and  its  return  sheave  on  the 
end  of  the  boom,  which  allowed  the  free 
swinging  of  the  mast  in  the  high  position 
of  the  boom  under  the  segmental  arches 
and  also  gave  the  maximum  lift  of  the 
load  which,  on  the  concrete  side,  was  just 
sufficient  to  give  9  ins.  clearance  over  the 
top  of  the  forms  for  a  1  cu.  yd.  bucket, 
and  the  construction  of  the  substructure, 
which  allowed  the  free  passage  of  all 
material  trains,  including  3  cu.  yd.  side 
dumping  cars.  These  derricks  were  read- 
ily handled  by  one  of  the  narrow  gage 
electric  mining  locomotives  used  for  haul- 
ing all  material  into  the  tunnel  and  the 
muck  out.  A  cable  was  kept  in  position 
and  so  arranged  that  it  only  needed  hook- 
ing on  to  the  opposite  side  of  the  derrick 
frame,  then  onto  the  locomotive,  when 
the  entire  structure  would  be  moved  for- 
ward or  backward  30  or  40  ft.,  the  opera- 
tion  requiring  less  than   one  minute. 

The  face  forms  for  the  side  walls  were 
steel  plates  4  ft.  x  10  ft.  x  Vi  in.  rein- 
forced with  3x3x5-16  in.  angles  (as 
shown  by  Fig.  2),  down  the  sides  and 
across  the  top  and  bottom,  the  length  of 
the  plate  being  divided  into  four  panels  by 
horizontal  cross  angles  3.x2%x%  ins.  Ad- 
joining plates  were  bolted  together  every 
6  ins.  for  their  entire  height.  The  bot- 
toms and  centers  were  lined  by  longitud- 
inal 8x8  in.  timbers,  which  were  held  in 
place  by  long  bolts  passing  through  the 
wall  into  the  plumb  posts.  The  tops  were 
lined  by  a  4.x4x%  in.  angle  bolted  to  the 
top  angle  of  the  forms  and  held  in  place 
by  struts  and  tie  rods  carried  back  to 
the  arch  timbers.  The  top  tie  rods  were 
used  over,  but  the  bottom  and  center  rods 
were      left    in     the     concrete.     The     back 
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All  the  stone  masonry  and  part  of  the 
concrete  wall  masonry  in  the  entire  driven 
two  tubes  being  separated  by  a  4  ft.  sand-  portion  of  the  tunnel  were  placed  by 
stone  wall,  each  with  a  6  ft.  side  wall  of  small  traveling  derricks.  Figure  1  is  a 
concrete,   and   a   five-ring   brick   arch   roof      detailed    drawing    of    the     double     derrick 


Fig.  2— Steel   Plate  Side  Wall   Form. 

forms  were  of  wood  braced  from  the 
timbering,  and  were  recovered  before  the 
space  back  of  the  wall  was  backfilled.  In 
operation  it  required  a  gang  of  five  men 
and    a    foreman    one-half   a    day    to    take 
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down,  move   forward,  and  set  up  a  24  ft.  The    tlelivcry    of    the    concrete    at    the      car  on  the  narrow  gage  track,  laid  at  sub- 

section   of   the    steel     forms.      The    same      proper  point  on  the  arch  was  accomplished      grade,    hoisted    it    to     the     curved     beam 
foreman  had  charge  of  a  carpenter  and  his      by  moans  of  a  machine  designed  for  this      where   the   bucket   was   locked  by  the   sig- 


lielpcr,   who   at   the   same   time   placed   the      work,  which  is  the  combination  of  a  sub- 
wood  forms  for  the  back  of  the  wall.  structure   similar   to   the   one  for   the   der- 


nal  man ;  then  bucket  and  hoist  traveled 
up  the  beam  to  a  position  over  the  re- 
ceiving' hopper.  Here  the  concrete  was 
dumped  into  the  hopper  with  the  door 
closed,  then  the  belt  was  started,  the  door 
in  the  bottom  opened,  and  the  concrete  fed 
onto   the  belt,   which   carried   it   up   the   in- 
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Fig.   3 — Traveling    Center  for   Brick   Arch. 


For  the  construction  of  the  arch,  a  tim- 
ber centering  was  mounted  upon  a  sub- 
structure similar  to  the  one  used  for  the 
derricks.  Fig.  3,    and     traveled     upon     the 


Fig.   7 — Traveling    Back    Form    to    Fill 
Out  Rock  to  Waterproofing  Line. 

cline  and  out  to  the  end  of  the  arm. 
where  it  was  deposited  in  the  required 
position  by  swinging  the  arm  from  side 
to  side  of  the  tunnel,  and  moving  the  en- 
tire machine  in  and  out.  Besides  the  reg- 
ular concrete  gang  of  six  men  required 
ricks,  a  hoisting  device,  and  a  conveyor  to  tamp  the  concrete  in  place,  there  were 
carried  out  on  a  centilever  arm,  adjusted  two  men  at  the  hopper,  one  man  on  the 
to  project  over  the  arch  ring  or  centering.  bottom  to  hook  on  the  buckets,  a  hoisting 
Figure    4    is    a    detailed    drawing    of    the       engineer,   and   one   man   to   clean   the   belts 
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Fig.  4 — Traveling  Conveyor  for  Concrete    Haunch    Filling   and    Earth   Back    Filii.ig 

same  track.  In  operation  this  centering  conveyor  machine.  In  operation  this  ma- 
chine received  the  concrete  in  buckets  of 
30  cu.  ft.  capacity,  or  one  batch  from 
a  1  cu.  yd.  Smith  mixer.  The  hoisting 
device   picked    up   the   bucket   from   a    flat 


required    about    one    hour's    work    of    six 
men  to  move  forward,  jack  up  into  posi 
tion,   and   line  up   ready   for  the  bricklay 
ers. 


and  look  after  the  machinery.  The  con- 
veyor machine  traveled  on  the  same  tracks 
as  the  derrick  and  centering,  and  was 
hauled  by  the  electric  locomotives  the 
same     as     the     derricks.    These     machines 
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were  also  used  to  place  the  earth  or  con- 
crete backfill  after  the  completion  of  the 
water-proofing.  By  the  use  of  these  ma- 
chines, the  ordinary  working  routine  coni; 
pleted  60  lin.  ft.  of  tunnel  each  week, 
and  an  average  of  70  lin.  ft.  was  maintain- 
ed at  times.  The  limiting  factor  was  the 
delivery  of  the  concrete  from  the  mixer, 
and  not  the  placing  of  it  after  being  received. 


with  an  arch  of  15  ft.  radius,  wliere  both 
the  arch  and  side  walls  are  of  concrete. 
Figure  8  shows  the  proposed  arrangement 
of  a  traveling  side  wall  form.  As  shown, 
this  is  planned  for  sheet  iron  or  wooden 
lagging,  but  heavier  iron  with  angle  iron 
reinforcement  cquld  be  substituted.  The 
plan  provides  for  so  bracing  the  forms 
as    to    leave   the   tunnel   clear   between    the 
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Fig.  5 — Traveling  Steel   Side  Wall  Forms. 


as  high  as  20  cu.  yds.  per  hour  having  been 
maintained  several  times  when  the  tracks 
were    clear   of   other   construction   cars. 

Instead  of  using  the  steel  forms  in  sepa- 
rate sections,  as  at  Washington,  the  con- 
tractors for  the  concrete  work  of  the  P., 
N.  J.  &  N.  Y.  R.  R.  Company's  tunnel 
through  Bergen  Hill,  N.  J.,  are  using  a  set 


inside  faces.  Figure  9  shows  the  pro- 
posed form  of  the  conveyor  machine, 
which  is  divided  into  two  parts ;  the  for- 
ward or  driving  portion  carries  the  hoist- 
ing device,  the  main  hopper,  a  24-in.  belt, 
or  other  conveying  device,  and  a  driving 
engine  connected  to  the  wheels  of  the 
substructure,  and  the  rear  of  placing  por- 


of  the  conveyor  machine  moved  in  be- 
tween opposite  sections.  The  conveying 
device,  in  this  case  a  belt,  being  mounted 
so  as  to  swing  90°  either  side  from  the 
longitudinal  position,  the  side  wall  con- 
crete is  placed  from  this  belt  and  after 
the  section  has  set,  the  operation  is  re- 
peated until  sufficient  advance  has  been 
made  to  allow  the  starting  of  the  arch 
work.  With  this  arrangement,  if  for  any 
reason  work  on  one  side  wall  had  to  be 
stopped,  the  other  wall  could  be  carried 
ahead,  or  more  than  one  section  of  forms 
could  be  used,  if  necessary  to  increase  the 
speed.  After  the  side  walls  are  sufficiently 
in  the  lead  to  allow  the  rapid  progress 
of  the  arches,  the  rear  portion  of  the  ma- 
chine is  placed  in  position.  It  being  pos- 
sible to  remove  the  bulkhead  forms  sooner 
than  the  arches  could  be  struck,  three 
sections  of  the  arch  forms  would  be  used 
with  each  machine.  With  a  section  of 
the  arch  forms  in  position,  the  rear  por- 
tion of  the  machine  with  its  centilever 
arm  projecting  in  over  the  centering,  the 
forward  portion  would  be  brought  back, 
connected  to  the  rear  portion  and  the 
24-in.  belt  swung  to  position  to  feed  the 
hopper  of  the  16-in.  belt.  As  the  placing 
of  the  concrete  progressed,  the  centilever 
arm    would    take    different    positions    over 
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Fig.   6 — Details   of   Steel   Side    Wall   Forms  Shown   by  Fig.  5. 


of  steel  forms  permanently  bolted  togeth- 
er and  mounted  upon  a  traveling  frame,  as 
shown  in  general  side  and  sectional  eleva- 
tions by  Fig.  5,  and  in  detail  by  Fig.  6. 
Figure  7  is  an  end  view  of  traveling  back 
form  used  in  the  above  tunnel,  to  fill  out 
the   rock  to  the   water-proofing   line. 

Figures   9  and   10   show  proposed   forms 
and    conveyor    for    a    double    track    tunnel 


tion  carries  the  centilever  arm,  the  cross 
drive  and  a  raising  and  lowering  device 
Figure  10  shows  the  proposed  arch  forms; 
these,  like  the  side  wall  forms,  are  pro- 
vided for  sheet  iron  or  wood  lagging,  but 
could   be   changed   to   steel  forms. 

The  sequence  of  operation  of  the  above 
machines  is  as  follows :  The  side  wall 
forms  are  placed  and  the  forward  portion 


the  arch  by  a  combination  of  the  cross 
and  vertical  motions,  as  shown  in  the 
lower  left  hand  sections  of  Fig.  9.  The 
centering  is  provided  with  platforms  for 
the  concrete  gang  to  work  from.  After 
an  arch  section  is  placed,  the  forward  por- 
tion of  the  machine  moves  forward  and 
places  a  section  of  side  wall,  then  returns 
and  places  a  second  section  of  arch,  then 
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a  side  wall  section,  then  the  third  section 
of  arch,  after  which  the  arch  centers 
would  have  to  be  allowed  to  stand  until 
the  last  section  placed  is  set  sufficiently  to 
allow  of  striking  the  last  center  used, 
then  the  top  platforms  on  the  two  leading 
sections  of  centering  are  unbolted  and 
allowed  to  swing  into  the  dotted  position 
shown    in    Fig.    10,    and    the    tie    rods   arc 


The    Cost   of    a    Reinforced    Concrete 
Railroad  Culvert  in  Montana. 

BY    HENRY    A.    YOUNG.* 

The  foUownng  cost  data  were  obtained 
from  the  Huntley  Project  of  the  U.  S. 
Reclamation  Service,  located  at  Huntley. 
Mont.,  and  show  in  detail  the  construc- 
tion costs  for  a  culvert  carrying  the  canal 


Fig.  8 — Traveling   Side  Wall   Form. 


loosened  and  swung  downward  to  a  verti- 
cal position  and  the  centers  moved  for- 
ward over  the  conveyor  machine  into  the 
uncompleted  portion  of  the  tunnel,  far 
enough  to  allow  the  use  of  the  machine 
with  the  third  section  of  centering  in  posi- 
tion for  a  new  section  of  arch  and  the 
above  operations  repeated.     By  this  means, 


under  the  Burlington  &  Alissouri  River 
R.  R.  The  culvert  was  known  as  the  "1st 
Culvert  under  the  B.  &  M.  R.  Ry,"  and 
was  of  a  type  similar  to  the  designs  of  W. 
W.  Colpitis,  Assistant  Chief  Engineer, 
Kansas  Citj-,  Mexico  &  Orient  Ry.,  having 
two  barrels,  each  barrel  being  6  ft.  6% 
ins.    X   7   ft.   6   ins.   and   24   ft.   long.     The 


concrete,  heavily  reinforced  with  Johnson 
high  carbon  corrugated  bars,  1  in.  and  % 
in.  in  diameter. 

The  work  was  not  done  cheaply,  and  the 
figures  are  given  to  show  the  outside  cost 
for  thi^  class  of  structure,  built  under  the 
most  unfavorable  conditions.  This  was 
the  first  structure  built  on  the  project,  the 
entire  gang,  mechanics  and  laborers,  was 
green,  and  the  work  was  done  in  Novem- 
ber and  December,  1905,  the  weather  being 
very  cold.  An  8-hour  day  was  worked. 
After  the  experience  on  this  culvert  the 
same  gang  did  work  for  about  two-thirds 
of  the  costs  recorded  here.  The  forms 
for  the  warped  walls  in  this  case  gave 
considerable   trouble. 

.\  Municipal  Engineering  and  Contract- 
ing Company's  1-3  cu.  yd.  cubical  mixer 
was  set  about  50  ft.  in  front  of  the  cul- 
vert. A  gasoline  pump  took  water  from  a 
creek  60  ft.  away  and  delivered  it  to  a 
tank  near  the  mixer.  The  delivery  pipe 
froze  often  and  delayed  the  work.  The 
mixer  was  fed  by  and  the  concrete  was 
carried   by   wheelbarrows. 

The  concrete  was  put  in  wet  and  spaded. 
.A  1  in.  course  of  1-2  mortar  was  placed 
on  floor,  copings,  etc..  and  troweled. 
Chamfer  strips  were  used  on  all  sharp 
angles  and   fillets   in   culvert. 

The  earth  was  a  sandy  clay  and  was  re- 
moved with  slips,  though  considerable 
hand  work  was  done  in  shaping  up. 

Sand  and  gravel  were  obtained  from  a 
pit  about  IV2  miles  from  the  culvert.  The 
wheel  at  pit  was  about  40  ft.,  the  material 
being  screened  into  a  bin.     The  haul   was 
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Fig.  9 — Conveyor  for   Placing   Arch   Concrete   and   Backfilling. 


only  every  third  section  has  to  be  left  long 
enough  for  the  arch  to  take  a  set  sufficient 
to  have  the  centers  struck,  thus  saving  the 
time  of  two  complete  sets.  If  desired  to 
rush  the  work,  more  arch  forms  could 
be  used.  With  the  above  arrangement, 
from  60  to  120  lin.  ft.  of  t,,,,,,,.;  .-,,,1.!  l„. 
completed  each  week. 


roof  was  flat,  the  walls  provided  with  fil- 
lets at  top  and  bottom,  and  the  entrance 
and  outlet  consisted  of  warped  walls  20 
ft.  long  opening  into  a  canal  section  20  ft. 
wide  at  bottom  and  having  side  slopes  of 
1%    on    1.     The   entire    structure   was    of 


•Engineer    In    charge    of    water    works, 
Camaguey,  Cuba. 


down  hill.  Cost  delivered  is  recorded  in 
table. 

Cement,  steel  and  other  materials  were 
hauled  from  a  station  about  1  mile  from 
culvert. 

The  costs  recorded  do  not  include  back- 
fill, which  was  paid  for  under  puddling, 
the    trimming   and   finishing     of     exposed 
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concrete  walls,  nor  the  construction  and 
removal  of  a  temporary  railroad  bridge. 
The  work  was  done  by  contract,  but  actual 
costs  are  given  whether  borne  by  the  con- 
tractor or  the  government,  and  no  allow- 
ance is  made  for  depreciation  or  for  engi- 
neering expenses.  The  quantities  consist- 
ed of  338  cu.  yds.  of  excavation  and  162 
cu.  yds.  of  reinforced  concrete,  the  latter 
mixed  in  the  proportion  of  l-2%-5,  the 
maximum  size  gravel   being  2  ins. 

Lumber  was  taken  at  its  full  cost, 
which  is  not  absolutelj'  correct,  as  it  was 
later  used  over  again  on  other  structures. 
Probably  one-third  of  the  lumber  charge 
would  have  been  more  nearly  correct. 

It  may  be  noted  that  the  cost  per  pound 
of  hauling,  bending  and  placing  steel  bars 
compares  very  favorably  with  the  costs 
for. similar  work  in  this  locality  as  record- 
ed  by    the   writer   in   an   article   appearing 


Davs 

Coal,  3%  tons 

Gasoline,  25  gals 

Materials     (162     cu.     yds. 

concrete)    

Rate  per  cubic  yard,  $4,714. 

Laborers  141  "4 

Foreman   18^ 

Cement  worker  7  13-16 

Cement  lielper 2% 

Teams     (hauling      cement 

and  water)  2% 

Labor    (162    cu.    yds.    con- 
crete)    

Eate  per  cubic  yard,  $2,296. 

Reinforcement — 
Hauling  (labor  and  teams) 
Rate  per  cubic  yard,  $0.10. 
Bending  bars — 

Laborers   11^ 

Blacksmith   11"^ 

Superintendent       (working 

plans)    1 

Foreman     1 

Blacksmith  coal,  3  sacks.. 

Labor    and    material    (162 
cu.  yds.   concrete) 

Rate  per  cubic  yard,   $0,365. 
Placing  bars: 

Laborers    34 

Blacksmith    ■ 1 


Rate.  Total. 

3.25       11.37 

.35         8.75 


5763.73 


$2.00  $282.50 
2  40       43.50 


4.00 
1.60 


31.25 
4.40 


3.60       10.35 


$372.00 


$16.25 


$2.00 
2.40 

166.67 

50.00 

1.00 


$2.00 
2.40 


$22.25 
26.70 

5.56 
1.67 
3.00 


$59.18 


$68.00 
3.90 


Concrete  Bench  Marks. 
Bench  mark  monuments  have  been  es- 
tablished, in  duplicate,  all  the  way  across 
the  Isthmus  of  Panama.  The  bench  mark 
consists  of  a  concrete  slab,  18  ins.  square 
and  6  ins.  thick,  buried  about  3  ft.  in  the 
ground.  In  the  center  is  fastened  a  cop- 
per bolt,  1  in.  in  diameter,  which  is  the 
point  of  precise  elevation  above  sea  level 
established  to  the  nearest  one-thousandth 
of  a  foot.  Directly  over  this  bolt,  and  set 
in  a  groove  in  the  concrete  slab,  is  a  4-in. 
galvanized  iron  pipe  with  a  flared  bottom, 
and  %  ft.  long,  which  extends  about  18 
ins.  above  the  ground.  This  pipe  has  a 
brass  screw  cap  with  a  slight  projection 
on  top,  the  elevation  of  which  will  also  be 
determined,  to  be  used  on  ordinary  occa- 
sions. For  extreme  accuracy  the  cap  will 
be  removed  and  access  had  to  the  copper 
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Fig.  10 — Traveling  Center  for  Concrete  Arch. 


in    ExGiNEERiNG-CoNTR-^CTiNC   of   June    10. 
1908. 

Classification.  Days.   Rate.  Total. 

Excavation,  Class  I — 

Superintendent    3^4  $166.67  $19.44 

Foreman 5  50.00       8.33 

Laborers      (loading      slips 

and   excavating)     31%         2.00     62.75 

2-horse     teams,     slip     and 

drivers    S?i         3,60     31.50 


yds. 


Excavating     338     cu 
(sandy  clay,   dry) 

Rate  per  cu.  yd..  $0,361 
Concrete,  Class  II — 
Forms: 

Lumber,  10,550  ft.   B.   XI. 

Nails,    2   kegs 


fl22.02 


$20.25  5213.64 
3.20         6.40 


Labor    (162    cu.    yds.    con- 
crete)      

Rate  per  cubic  yard,  $0,444. 

Steel    bars    (162    cu.    yds. 
concrete,   25.585  lbs.).... 

Rate  per  cubic  yard,  $4,264. 
Installing  and  removing  plant — 

Laborers    4%     $2.00 

Teams     5  3.20 


(162  cu.  yds.  concrete) 

Rate  per  cubic  yard,  $0,154. 
Superintendence — 

Superintendent    32 

Foreman   31 


$71.90 


$0,027  $690.79 


$9.00 
16.00 


$25.00 


bolt  through  the  hollow  pipe.  The  con- 
crete slab  and  brass  cap  are  each  marked 
with  the  letters  "Isthmian  Canal  Commis- 
sion, U.  S.  P.  L.  B.  M.,  1908."  Each  mon- 
ument is  enclosed  by  a  fence  6  ft.  square, 
and  everything  above  ground  is  painted 
white. 


$166.67  $177.78 
50.00       51.67 


$229.45 


Material     for     forms     (162 

cu.  yds.  concrete) 

Rate  per  cubic  vard,  $1,358. 

Carpenters    90% 

Laborers    45^ 

Hauling    (teams) 3H 

Labor  for  building  and  re- 
moving forms  (162  cu. 
yds.  concrete)    

Rate  per  cubic  yard,  $2,306. 
Mixing  and  placing — 

Cement,  225  bbls 

Cement.  12%   bbls 

Sand,   71  cu.  yds 

Gravel,  134  cu.  yds 


$220.04 

$3.00  $272.00 
2.00  90.25 
3.60       11.25 


(162  cu.  yds.  concrete).... 
Eate  per  cubic  yard,  $1,416. 
Total    cost   of   concrete   per   cu.   yd.    in 

place     $17.41 

I^ote: — 

Cost  of  hauling  bars  per  lb *?!!?2~ 

Cost  of  bending   bars    per   lb X'XAoo 

Cost  of  placing  bars  per  lb X^iJ- 

Cost  of  steel  bars  per  lb 0.02< 

Total  cost  of  steel  per  lb.  in  place.  .$0.0327 


Board  of  Estimate  of  New  York  City 
has  appropriated  $3,000,000  for  repaving 
work. 


.5373.50 


$1  76 

$396.00 

1.86 

23.71 

1.5S 

112.18 

1.58 

211.72 

France  is  making  rapid  progress  in  the 
manufacture  of  steel,  having  produced  2.- 
677,805  metric  tons  of  ingots  in  1907  as 
compared  with  2,436.322  metric  tons  in 
1906  and  2.240.284  metric  tons  in  1905. 


An  examination  for  architectural  drafts- 
men. Grade  4.  will  be  held  by  the  Civil 
Service  Commission  of  Chicago,  111.,  on 
July  21.  The  position  pays  from  $1,200  to 
$1,400  per  annum  and  the  examination  is 
open  to  residents  and  non-residents  of 
Chicago,  111.  Applications  must  be  filed 
before  5  p.  m.,  July  20.  Further  informa- 
tion may  be  obtained  from  Vernon  L. 
Bean,  secretary  Civil  Service  Commission, 
400  City  Hall,  Chicago. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


A  Contest  of  Different  Makes  of  Pneu 
matic    Hammer   Drills.* 

BY    J.    ORK.t 

The  contest  was  suggested  by  the  South 
African  Mining  Journal  which  offered  a 
trophy  to  cost  at  least  $500  as  a  prize.  The 
conditions   governing   the   tests    were: 

Drilling  Time.—'i'he  trials  are  to  com- 
mence promptly  at  8:30  each  morning. 
Each  contestant  shall  do  one  hour's  drill- 
ing in  each  of  the  three  granite  blocks  A, 
B  and  C,  and  one  hour's  drilling  shall  be 
done  in  Block  D,  which  shall  be  dry  drill- 
ing. A  pause  of  a  quarter  of  an  hour 
shall  take  place  between  leaving  one  block 
and  column  and  starting  on  the  next.  Dur- 
ing the  three  intermissions  indicated  noth- 
ing shall  be  done  by  the  contestants  to 
their  machines  other  than  to  take  them  oflf 
one  column  and  place  them  alongside  of 
the  next  column.  These  four  runs  will  rep- 
resent a  full  four  hours  drilling  shift,  re- 
gardless of  stoppages  of  any  kind  other 
than  that  caused  by  a  drop  in  the  air 
pressure.  There  shall  be  series  of  tests 
for  each  contestant,  the  first  day's  trials 
being  at  an  air  pressure  of  50  lbs.  and  the 
second  day's  trials  at  an  air  pressure  of 
60  lbs.  to  the  square  inch. 

Mounting  Furnished. — Suitable  columns, 
rigidly  erected,  will  be  furnished.  Fasten- 
ed to  this  arm  will  be  a  column  or  machine 
clamp,  to  be  furnished  by  each  contestant. 
The  contestant  may  locate  the  columns  in 
a  suitable  position  for  drilling  operations 
before  the  trial  begins,  but  must  not  adjust 
the  arm  or  clamp,  the  nuts  or  wedges  of 
which  shall  only  be  tight  enough  to  pre- 
vent movement.  The  drill  itself  shall  lie 
three  feet  away  from  the  column,  the 
chuck  end  facing  the  granite  block  to  be 
drilled  in.  Each  contestant  is  permitted 
to  furnish  his  own  column  and  column- 
arm  if  he  so  desires.  The  column  must  re- 
main in  a  vertical  position  during  drilling. 

Angle  of  Holes.— The  flat  faces  of  the 
three  granite  blocks  A,  B  and  C,  are  set 
at  an  angle  of  25°  from  the  vertical.  All 
holes  in  these  blocks  are  to  be  drilled  at 
right  angles  to  these  faces,  j.  e.,  at  an  angle 
of  25°  below  the  horizontal.  The  flat  face 
of  the  fourth  granite  block  is  set  vertically. 
The  first  and  third  holes  are  to  be  drilled 
on  the  right  hand  side  oi4he  column,  and 
are  to  be  flat  holes.  The  second  hole  is  to 
be  drilled  on  the  left  hand  side  of  the  col- 
umn, at  an  angle  of  10°  above  the  horizon- 
tal, and  the  drill  must  remain  at  this  an- 

.^.''^^'^''y  condensed  from  the  Journal  of 
the  Transvaal  Institute  of  Mechanical  En- 
ginfer.*^. 

tProfessor.  Transvaal  University  College 
South  Africa.     Judge  during  the  contest. 


glc  while  starting  the  hole.  These  condi- 
lidus  will  more  or  less  represent  stoping, 
;.iiiking  and  driving. 

Position  of  Holes. — At  least  one  hole 
shall  be  drilled  on  each  side  of  the  column 
during  each  run  on  each  block,  each  not 
less  than  33  ins.  in  depth  or  more  than  45 
ins.,  and  each  hole  shall  require  a  change 
in  the  position  of  both  the  arm  and  the  col- 
umn clamp.  Before  the  trial  commences 
the  location  of  the  two  or  three  holes  to  be 
drilled  in  each  of  the  four  faces  is  to  be  in- 
dicated by  the  judge. 

Drilling  to  be  done  in  Granite  Blocks  on 
the  Robinson  Mine. — The  holes  are  to  be 
drilled  in  four  granite  blocks,  each  block 
to  be  of  uniform  hardness  throughout  and 
rigidly   supported. 

Air  Hose. — A  50  ft.  length  of  J4-'n.  di- 
ameter air  hose  shall  be  employed  during 
the  trials,  suitable  couplings  for  each  con- 
testant's machine  to  be  furnished  by  each 
contestant.  The  machine  end  of  this  hose 
shall  be  disconnected  before  the  trial  be- 
gins on  each  of  the  four  granite  blocks. 

Working  Space. — Each  operator  shall 
have  a  roped-in  working  space  in  front  of 
the  granite  blocks  of  8  ft.  by  8  ft.  at  least. 

Drill  Steels. — While  "South  African 
Mines"  will  endeavor,  and  is  ready  to,  fur- 
nish the  ordinary  solid  steels  required  by 
each  contestant  for  drilling  purposes,  so 
that  no  question  may  arise  as  to  a  varia- 
tion in  the  quality  of  the  steel  used  influ- 
encing the  results  obtained  during  the 
trials,  it  is  desirable  for  each  contestant 
to  furnish  his  own  drill  steels — the  major- 
ity of  the  contestants  will  probably  prefer 
to  do  this. 

Bits  of  Drill  Steels. — Each  man  shall 
be  allowed  to  take  underground  not  more 
than  60  steels  per  day,  and  for  surface 
work  he  shall  not  use  an  average  of  over 
/'/i  steels  per  hole.  The  starting  bit  may 
be  any  size  that  the  contestant  desires,  but 
the  finishing  bit  shall  not  be  less  than  1%- 
in.  for  36  in.  holes,  and  1%  in.  for  holes 
over  this  depth.  By  this  is  meant  that 
steels  under  43  in.  in  length  over  all  must 
have  1%  in.  diameter  bits. 

Type  of  Steels.— The  bits  used  shall  all 
be  of  the  "star''  or  cross  type.  However, 
where  the  contestant  wishes,  he  may  use 
chisel  bits  if  he  prefers  them  instead  of 
the  "star"  or  cross  type,  so  long  as  the 
diameter  of  the  two  last  bits  is  not  less 
than  specified. 

Extra  Drill. — The  provision  of  one  ex- 
tra drill  is  optional,  although  if  used,  spe- 
cial mention  shall  be  made  by  the  judges. 

Position  or  Location  of  Steels. — Before 
stopping    the     holes     shall     be     -36     to    4.5 


nis.  deep,  with  the  exception  of  the  last 
hole  drilled,  which  may  be  less  because  un- 
linished  at  the  stopping  time. 

Position  or  Location  of  Steels. — Before 
starting  the  day's  trials  the  contestant  may 
sort  his  steels  and  arrange  them  in  sets 
close  to  the  rock  drills. 

Number  of  Persons  to  a  Drill. — There 
shall  be  only  one  person  to  each  machine, 
to  be  furnished  by  the  contestant,  that  per- 
son preferably  to  be  a  skilled  white.  No 
helper — white  or  black — is  to  assist  the 
drill  operator.  In  other  words,  the  opera- 
tor is  to  have  no  assistance  whatever  from 
either  a  helper,  spectator,  or  the  judge  and 
his  assistants. 

Air  Pressure. — A  constant  air  pressure 
will  be  supplied,  and  a  recording  gage  used 
to  satisfy  each  contestant  that  the  pressure 
under  which  he  was  working  during  the 
day  was  uniform  throughout  the  run. 

Water. — Water  for  clearing  the  hole  be- 
ing drilled,  or  allaying  the  dust  caused  by 
dry  drilling,  will  be  supplied.  Contestant's 
stope  drills  which  do  not  feed  water 
through  the  machine,  or  employ  a  spray 
(not  a  jet),  will  be  provided  with  one  or 
more  5-gaIlon  buckets  of  water.  To  such 
stope  drills  as  feed  water  through  the  ma- 
chine, or  use  sprays  (not  jets),  water  will 
be  supplied  through  a  water  hose. 

Ti>ne  Allowances. — No  allowance  shall  be 
made  for  any  cause,  other  than  failure  in 
air  pressure,  it  being  assumed  that  the  con- 
testant shall  have  his  two  machines,  steel 
bits,  etc.,  in  perfect  order.  So  to  secure 
bits  properly  tempered  for  the  rock  to  be 
drilled  in,  each  contestant  may,  a  few  days 
before  the  trials  begin,  test  his  bits  on  the 
granite  blocks  or  stope  the  trials  are  to  be 
made  in.  For  rifled  holes,  bad  steels,  or 
time  lost  repairing  breakages,  no  allow- 
ances will  be  made. 

Work  Done. — At  the  conclusion  of  each 
day's  trial,  the  judge  shall  ascertain  the 
footage  drilled,  and  the  time  consumed,  and 
inform  us  of  the  results,  under  the  condi- 
tions  outlined. 

The  Competitors. — The  twelve  competi- 
tors taking  part  in  the  48  four  to  six-hour 
trials  arranged  for  are  as  follows:  "Kim- 
ber  Drill,"  "Climax  Little  Wonder  Tap- 
pet." "Grose,"  'Kid."  "Climax  Little  Won- 
der .Wr  Valve,"  "Holman,"  'Hardsocg 
Wonder,"  'Gordon,"  "Flottman."  "Baby 
Ingersoll."  "Cherisen,"  "Murphy"  The 
sizes,  weights,  etc.,  of  these  drills,  as  well 
as  the  names  of  the  manufacturers  and 
agents,  are  given   elsewhere. 

The  underground  tests  consisted  in  drill- 
ing 8  down  holes,  at  the  angle  of  the  reef, 
on  the  first  day,  and  8  up  holes  also  at 
the  angle  of  the  reef  on  the  second  day, 
both  tests  to  be  carried  out  at  a  constant 
air  pressure  of  60  lbs.  per  sq.  in. 

My  duty  as  judge  was  simply  to  see  that 
the  machines  were  tested  in  strict  accord- 
ance with  the  conditions.  In  connection 
with  these  conditions,  I  regret  that  no 
stipulation  was  made  with  regard  to  the 
measurement   of   air.      It   might   also   have 
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been  more  to  the  advantage  of  certain  drills 
had  higher  air  pressures  been  used.  It  was 
suggested  by  one  member  of  the  Advis- 
ory Committee  that  40  lbs.  rather  than  50 
lbs.  was  the  average  available  pressure  of 
air  underground,  but  it  is  to  be  hoped  that 
the  days  of  such  low  pressures  will  soon  be 
at  an  end;  50  lbs.  air  pressure  was  adopt- 
ed for  the  first  day's  trial  and  the  experi- 
ence of  the  trials  has  shown  that  the  sec- 
ond day's  trial  at  60  lbs.  pressure  was  a 
wise  step,  as  one  result  of  the  competition 
has  been  to  conclusively  establish  the  bene- 
ficial effect  on  footage  drilled  due  to  in- 
creased air  pressures.  Although  my  duties 
as  judge  in  the  competition  are  practically 
completed,  my  work  in  connection  with  the 
investigations  of  air  consumption  and  air 
pressures  is,  I  hope,  only  beginning.  I  in- 
tend at  an  early  date  to  commence  a  series 
of  experiments  on  various  drills,  in  which 
the  air  consumption  will  be  carefully  ascer- 
tained and  the  effect  of  increase  of  air 
pressures  to  say  70,  80,  90  and  100  lbs.,  in 
relation  to  work  done,  accurately  deter- 
mined. There  are  many  difficulties  no 
doubt  attending  the  measurement  of  the 
air  used  by  a  rock  drill,  but  not  unsur- 
mountable  in  my  opinion.  Footage  drilled 
was  the  deciding  factor  in  the  competition, 
but  it  was  never  anticipated,  when  the  con- 
ditions were  agreed  upon,  that  certain 
drills  with  a  diameter  of  cylinder  little  less 
than  the  ordinary  development  drill,  would 
enter  into  competition  with  what  was  un- 
derstood to  be  one-man  stope  drills.  Later 
I  give  a  table  showing  the  relative  piston 
displacements  of  the  various  drills,  from 
which  it  will  be  readily  admitted  that  the 
measurement  of  footage  drilled  without 
consideration  of  air  consumed  was  by  no 
means  fair  to  certain  competitors.  I  have 
not  as  yet  considered  the  question  of  pis- 
ton speed. 

Little  would  be  gained  by  discussing 
seriatim  the  conditions  of  the  contest.  Al- 
though dissatisfied  with  some  of  the  de- 
tails it  is  not  for  me  to  criticize  conditions, 
laid  down  by  a  committee  embracing  the 
leaders  of  the  mining  industry  and  the 
engineering  profession,  and  accepted  by 
the  representatives  of  the  rock  drill  manu- 
facturers. No  doubt,  with  the  experience 
gained,  these  could  be  improved  upon  in 
many  ways.  The  horizontal  and  slightly 
upward-inclined  holes  proved  too  much  for 
the  ordinary  percussion  type  of  drill  using 
solid  steel,  and  the  drilling  speed  in  these 
holes  was  very  low  indeed  with  this  type 
of  drill.  It  was  proved,  however,  that 
with  hollow  steel,  using  air  or  water,  hori- 
zontal holes  proved  no  obstacle  in  drill- 
ing, and  no  doubt  the  inclusion  of  these 
holes  in  the  competition  was  of  advantage 
in  showing  which  class  of  machine  was 
adapted  for  this  work,  typical  for  back 
sloping.  Each  competitor  was  allowed  the 
use  of  a  spare  machine,  but  only  one  com- 
petitor completing  the  two  days'  run 
availed  himself  of  the  privilege  of  using 
the  spare  machine.  A  scheme,  by  which 
many  of  the  observations  not  affecting  the 


award  of  the  trophy  may  be  taken  into 
account,  has  been  proposed  by  the  "South 
African  Mines"  Journal.  This  scheme  lays 
special  stress  on  lightness,  and  facility 
of  operation,  which  the  competition  has 
shown  can  best  be  obtained  by  drills  of 
the  hammer  type.  This  allocation  of  points 
will  be  considered  at  a  later  date. 

The  site  selected  for  these  trials  ad- 
joined No.  2  shaft  of  the  Robinson  mine. 
Four  granite  blocks  measuring  approxi- 
mately 5  ft.  by  3  ft.  by  3  ft.  and  weighing 
about  4  tons,  were  placed  in  position. 

Blocks  A,  B  and  C  were  placed  in  the 
giound  with  the  front  lower  edge  on  the 
surface  and  the  front  face  inclined  at  an 
angle  of  25°  to  the  vertical.  As  previous- 
ly decided  by  the  advisory  committee,  each 
drill  entered  for  the  competition  was  re- 
quired to  drill  one  hour  in  each  block.  The 
holes  drilled  in  Blocks  A,  B  and  C  were 
to  be  wet  holes  drilled  at  right  angles  to 
the  face.  Dry  holes  were  to  be  drilled 
in  Block  B,  the  first  and  third  to  be  hori- 
zontal and  on  the  right  hand  side  of  the 
column ;  the  second  hole  on  the  left  hand 
side  to  be  drilled  at  an  angle  of  10°  above 
the  horizontal.  These  holes  are  always 
referred  to  by  the  drillers  as  dry  holes, 
that  is,  holes  into  which  water  cannot  be 
poured,  but  it  was  within  the  province  of 
any  competitor  to  supply  water  if  his  ma- 
chine was  specially  designed  to  do  so.  No 
independent  spray  apparatus  was,  however, 
admitled. 

The  conditions  laid  down  to  govern  the 
trials  were  rigidly  carried  out,  and  no  al- 
lowances of  any  kind  were  asked  for  or 
made,  as  such  would  undoubtedly  have  led 
to  complications  invalidating  the  impar- 
tiality of  my  decisions.  Air  was  taken 
from  the  second  of  the  two  receivers  sup- 
plied from  the  compressor  of  the  Robinson 
Gold  Mining  Co.  adjoining,  by  means  of  a 
pipe  1%  ins.  diameter  to  a  small  receiver 
about  50  ft.  distatit.  A  .globe  valve  was 
inserted  at  the  admission  point  to  this 
receiver,  a  by-pass  valve  i  in.  in  diameter 
enabling  air  to  be  exhausted  from  the  re- 
ceiver if  any  exceptional  rise  of  pressure 
tended  to  take  place,  such  as  for  example 
when  one  or  both  drills  were  stopped. 
This  receiver  was  fitted  with  a  relief  valve 
3  ins.  diameter  and  on  the  top  were  in- 
serted a  Bristol  pressure  recorder  and  a 
pressure  gage.  This  arrangement  of  sup- 
plying air  at  constant  pressure  was  highly 
successful.  The  pressure  gages  were 
calibrated  by  myself  on  a  deadweight  gage 
tester  prior  to  the  trials,  and  the  weighing 
machine  was  adjusted  by  the  Assize  De 
partment  of  the  Johannesburg  Municipal- 
ity. The  air  for  supplying  the  two  drills 
at  work  was  drawn  from  the  receiver 
through  two  independent  34-in.  pipes  fitted 
with  valves,  and  at  the  completion  of  each 
hour's  run,  the  machines  were  stopped  by 
rapidly    closing    these    valves. 

"Kimber"  Hammer  Drill.— The  "Kimbcr" 
drill  is  of  the  hammer  type  with  a  diame- 
ter of  cylinder  3'/^  ins.,  length  of  stroke 
3   ins.,  length   of  feed   l   in.,   and  a   weight 


of  exactly  100  lbs.  The  hammer  or  striker 
is  actuated  without  a  valve  on  the  differ- 
ential piston  principle,  striking  800  to  1,000 
blows  per  minute.  The  weight  of  the  ham- 
mer is  12  lbs.,  in  striking  contrast  to  that 
of  the  "Gordon"  drill,  which  weighs  a  little 
over  I  lb.  The  rotation  of  the  drill  steel 
is  caused  by  a  small  cylinder  cast  on  the 
front  end  of  the  main  cylinder  and  on 
right  angles  to  it.  To  the  piston  of  this 
cylinder  is  attached  a  pawl,  which  engages 
with  a  ratchet  wheel.  This  ratchet  wheel 
has  a  square  hole  through  the  center  to 
receive  the  chuck  on  which  the  blow  is 
struck.  The  square  part  of  this  chuck  is 
made  a  sliding  fit  and  allowed  to  move 
longitudinally  as  the  blows  are  struck, 
while  the  ratchet  wheel  gives  the  turning 
movement.  The  small  piston  is  driven  for- 
ward by  means  of  air  admitted  to  one  end 
and  governed  by  ports  communicating  with 
the  main  piston  and  driven  backwards  by 
a  spring.  The  arrangement  is  such  that 
for  each  blow,  the  drill  steel  makes  i-20th 
of  a  revolution.  The  cradle  is  cylindrical 
in  shape,  with  a  slot  at  the  top  side,  which 
fits  a  lug  cast  on  the  cylinder  and  forming 
a  slide.  The  feed  is  obtained  by  means  of 
a  screw  and  nut,  with  a  crank  handle  at- 
tached in  the  ordinary  way.  The  machine 
is  simple  in  design  with  a  few  working 
parts,  but  it  is  at  present  only  in  the  ex- 
perimental stage,  the  machine  competing 
having  been  the  first  built.  Using  hollow 
steel,  this  machine  was  more  successful  on 
the  horizontal  holes  than  any  solid  steel 
machine. 

The  percentage  of  actual  drilling  time  to 
total  time  was  low,  being  57.8  per  cent  at 
50  lbs.  pressure,  and  50.2  per  cent  at  60 
lbs.  pressure.  The  depth  drilled  per 
minute  of  total  time  was  .63  in.  and  .85 
in.,  at  SO  and  60  lbs.  pressure  respectively. 
The  figures  for  the  depth  drilled  per  min- 
ute of  actual  drilling  time  show  consid- 
erable improvement,  being  1.06  ins.  at  50 
lbs.  pressure  and  1.68  ins.  at  60  lbs.  pres- 
sure. 

The  depths  drilled  were  12  ft.  115^  ins. 
at  50  lbs.  pressure,  and  16  ft.  II  ins.  at  60 
lbs.,  showing  an  increase  at  60  lbs.  pres- 
sure of  30.6  per  cent.  The  total  depth 
drilled  was  29  ft.  loj^  ins.  Several  stop- 
pages were  made  during  the  run  for  the 
purpose  of   oiling. 

"Little  Wonder"  Air  Tappet  Drill— This 
drill  is  of  the  reciprocating  piston  type, 
having  a  diameter  of  cylinder  2  ins.,  length 
of  stroke  6  ins.,  length  of  feed  16  ins.,  and 
weight  118K  lbs.  This  drill  is  undoubtedly 
simple  in  construction,  the  tappet  serving 
itself  as  a  valve,  thus  reducing' the  number 
of  working  parts,  the  tapper  or  rocker 
valve  being  operated  direct  by  the  piston, 
but,  as  in  the  case  in  all  other  form  of 
tappet  machines,  it  is  open  to  the  objec- 
tion that  it  strikes  a  cushion  blow,  thus 
reducing   the   available   force  of  the  blow. 

A  feature  of  the  drill  is  the  adoption  of 
the  "Climax  Imperial"  drill  method  of  tak- 
ing air  through  the  piston  and  hollow  steel. 
.V  discharge  of  air  takes  place  during  the 
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back  stroke  ol  IIk'  piston,  the  object  being 
to  remove  the  cut  particles  of  rock  in  the 
hole  by  blowing  out,  so  as  to  present  a 
clean  face  for  the  next  blow  of  the  ma- 
chine. This  arrangement  makes  this  drill 
especially  suitable  for  drilling  dry  holes, 
and  it  will  be  seen  by  reference  to  the  ac- 
companying table  that  this  machine  did 
its  best  work  on  the  "dry"  holes. 

The  "Gordon"  Hammer  Drill.— Th\s  ma- 
chine (Fig.  i)  entered  for  its  trials  on 
Tuesday,  December  17.  As  in  the  case  of 
the  two  previous  drills,  detailed  results  arc 
given  in  the  tabulated  statement.  This  drill 
won  the  trophy,  and,  constituting  as  it 
does  a  radical  departure  from  previous 
drills  in  use,  it  is  perhaps  well  that  I  give 
a  detailed  description  of  it.  It  is  far  from 
my  intention  to  even  assist  in  advertising 
any  drill,  but  where  credit  is  due  it  should 
be  unstintingly  given,  and  the  perform- 
ance of  the  "Gordon"  has  called  forth 
nothing  but  encomiums  from  the  witnesses 
of  the  trials  and  the  competitors  alike. 
[This  drill   is  manufactured  by  the  Inger- 


The  advantages  claimed  by  the  makers 
for  this  type  of  drill   are: 

"Firstly. — The  great  reduction  in  the 
weight  of  the  moving  parts  resulting  in 
less  loss  of  power  and  greater  efficiency." 

"Secondly. — Great  reduction  in  weight, 
making  it  practical  for  one  man  or  boy 
to  handle  and  operate." 

"Thirdly. — Strength  and  durability,  due 
to  all  faces  subjected  to  wear  being  of 
hardened  steel." 

"Fourthly. — Simplicity  of  construction 
and  operation,  making  it  possible  for  an 
unskilled  person  to  do  almost  the  same 
work  as  a  skilled  operator,  as  the  machines 
drill  equally  fast  regardless  of  the  skill 
of  the  operator,  the  only  difference  being 
the  time  taken  to  adjust  the  machine  and 
change  the   steels." 

"Fifthly. — The  machine  drills  equally  fast 
on  up.  down,  or  flat  holes,  making  it  pos- 
sible to  replace  the  existing  method  of  un- 
derhand sloping,  bj'  back-stoping,  which 
has  proved  cheaper  in  other  countries  and 
will  no  doubt  be  found  so  here." 


record  the  fact  that  not  a  particle  of  dust 
was  to  be  seen,  whether  drilling  on  down, 
horizontal,  or  up  holes.  It  has  frequently 
been  stated  that  with  the  hammer  type  of 
drill  trouble  is  always  experienced  through 
the  steels  sticking  in  the  holes.  This  cer- 
tainly was  so  in  the  case  of  the  "Kimber" 
and  "Flottmann"  hammer  drills,  but 
throughout  the  eight  hours  run  which  the 
"Gordon"  made  in  no  instance  did  this 
difficulty  arise.  Full  particulars  of  the  per- 
formance of  this  drill  are  set  out  in  the 
tabular  statement,  upon  which  I  need  not 
dwell  at  length.  I  would,  however,  like 
to  draw  attention  to  the  fact  that  the  per- 
centage of  actual  drilling  time  to  total 
time  was  87.7  per  cent  at  50  lbs.  pressure 
and  86.4  per  cent  at  60  lbs.  pressure.  1 
regret  that  owing  to  the  fact  that  no  rec- 
ords are  available,  I  am  unable  to  com- 
pare these  percentages  with  those  obtain- 
ing underground.  The  footage  drilled  was 
28  ft.  4^  ins.  at  50  lbs.  pressure  and  36 
ft.  g'/i  ins.  at  60  lbs.  pressure,  showing  an 
increase  of  29.5  per  cent.     It   will  also  be 
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Fig.   1 — Diagram   of   Gordon    Hammer   Drill. 


2,  Casing;  4,  Screen;  5,  Casing  cap:  S.  Casing  cap  gland;  9.  Cup  leatiier;  10,  Cylinder;  12,Front  head:   13.  Oil  plug;  14,  Head  block;  15,  ^ 
Head   block  ring:    16,   Head   block   spring:    20,Piston;   21.   Anvil  block:   22,    Oil  stem:   23.   Oil  plunger;    24.    Oil  plunger   spring;      25.     Head  j 
block  clamp  and  key;  30.  Water  ring;  31.  Nose  piece;  34.  Water  ring  leathers;  37.  Nose  piecewashers;    40,   Valve;   41,   Valve  box:    42.    Valve 
box   sleeve;   47,    Oiler  complete;    56,    Rotatlngpawl  rivet:  57,  Inlet  bushing  and  strainer;  79,  Ratchet;  SO,  Crank  handle;  81,  Rotating  pawl; 
84,  Rotating  pawl  spring. 


soil-Rand  Drill  Co.  of  New  York  and  is 
now  being  placed  by  them  on  the  Ameri- 
can market. — Editors.]  The  success  of  the 
Gordon  drill  has  drawn  attention  to  the 
hammer  type,  and  it  is  interesting  to  con- 
sider in  detail  how  a  drill  of  this  type,  hav- 
ing a  hammer  weighing  a  little  over  a 
pound,  has  been  made  to  do  more  work 
than  the  older  type  of  machine,  having 
pistons  20  to  30  times  heavier,  and  piston 
displacements    several   times    greater. 

In  this  machine,  as  in  others  of  similar 
type,  the  drill  is  fed  forward  automatically 
by  the  air  pressure.  Automatic  rotation  of 
the  drill  is  not  attempted,  this  being  ac- 
complished by  the  operator  by  means  of  a 
crank  handle.  It  is  claimed  by  the  mak- 
ers that  the  lack  of  uniformity  of  speed 
of  rotation,  due  to  this  hand  rotation,  en- 
sures that  the  number  of  rotations  per  min- 
ute will  never  remain  an  exact  multiple  of 
the  number  of  blows  struck  sufficiently  long 
to  produce  a  rifled  hole.  The  accompany- 
ing drawing  (Fig.  1)  has  been  reproduced 
with  the  object  of  enabling  its  action  to  be 
understood  by  any  one  who  has  not  seen 
the  drill. 


"Sixthly. — The  machine  may  be  operated 
in  any  stope  which  is  wide  enough  to  per- 
mit the  operator  getting  around  in.  This 
will  mean  slopes  much  narrower  than  are 
now  carried  and  less  waste  of  rock  will  be 
broken  per  ton  of  ore." 

"Seventhly. — The  machine  is  kept  auto- 
matically oiled." 

"Eightly. — The  machine  at  all  times  de- 
livers water  to  the  bottom  of  the  hole 
being  drilled,  thus  increasing  the  speed  of 
drilling,  keeping  the  hole  clear,  and  the 
bits   free." 

"Ninthly. — Last — and  most  important — • 
is  the  fact  that  due  to  the  water  being  fed 
through  the  bits  the  machine  never  pro- 
duces any  dust  or  resulting  miner's 
phthisis." 

In  this  machine,  water  being  supplied 
through  the  hollow  steel  in  addition  to  be- 
ing directed  towards  the  hole,  by  the  ex- 
haust air  issuing  round  the  shank  of  the 
steel,  the  allaying  of  the  dust  was  perfect. 
The  question  of  the  allaying  of  dust  being 
one  of  such  vital  importance  with  regard 
to  the  health  of  the  miner,  I  wish  here, 
as  judge  of  the  surface  tests,  to  place  on 


noticed  that  the  horizontal  and  vertically 
inclined  holes,  which  proved  such  an  ob- 
stacle with  the  majority  of  the  other  ma- 
chines, were  drilled  with  the  same  facility 
as  the  downward  holes.  It  is  also  fair  to 
point  out  that  this  drill  accepted  holes  in 
the  lower  row  of  the  blocks,  which  could 
not  be  drilled  by  the  ordinary  type  of  per- 
cussion machine.  The  Gordon  drill  used 
on  the  test  weighed  72-^-^  lbs.,  the  diameter 
of  the  cylinder  being  1  3-16  ins.,  the  length 
of  stroke  10  ins.,  and  a  possible  length  of 
feed  of  20  ins. 

"Utile  Kid"  Drill.— The  "Little  Kid" 
rock  drill  is  a  small  percussive  machine, 
being  in  reality  a  copy,  on  a  reduced  scale, 
of  the  better  known  "Little  Giant"  drill. 
The  diameter  of  the  cylinder  is  2  ins.,  the 
length  of  stroke  5  ins.,  the  length  of  feed 
18  ins.,  and  the  weight  10214  lbs.  The 
makers  claim  that,  in  this  drill,  they  have 
obtained  the  minimum  weight  without  sac- 
rificing strength  and  durability.  The  valve 
of  the  "Little  Kid"  drill  is  a  plain  slide 
valve  which  is  thrown  in  the  same  direc- 
tion as  that  in  which  the  piston  is  mov- 
ing, 
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A  three-arm  rocker  gives  a  positive  mo- 
tion to  the  valve  and  enables  a  sharp  cut- 
off and  exhaust  to  be  obtained  at  the  de- 
sired pofnt  of  the  stroke,  independent  of 
the  speed  or  air  pressure.  The  machine 
is  designed  to  run  at  pressures  of  from 
50  to  100  lbs.  The  valve  and  valve  seat 
have  plain  flat  faces  and  are  moved  posi- 
tively, the  wear  being  automatically  taken 
up. 

"Hardsocg  Wonder"  Hammer  Drill. — 
This  drill  is  of  the  hammer  type,  having 
a  diameter  of  cylinder  1.8  ins ,  length  of 
stroke  1%  ins.,  length  of  feed  18  ins.,  and 
a  weight  of  44'4  lbs.,  being  the  lightest 
machine    entered    for   the    competition. 

The  machine  is  held  up  to  its  work 
by  air  pressure,  and  the  hammer,  which 
weighs  approximately  4  lbs.,  strikes  the 
end  of  the  bit  at  the  rate  of  about  2,000 
blows  per  minute,  the  idea  being  to  affect 
the  drilling  by  means  of  rapid  light  blows 
instead  of  comparatively  heavy  slow  ones. 
The  air-feed  cylinder  is  fixed  into  a 
column  arm  bracket,  the  air  entering  at  the 
air  inlet  through  a  rubber  hose  and,  exert- 
ing a  pressure  on  the  air  feed  piston,  pushes 
it  forward.  The  piston  being  screwed  into 
the  end  of  the  cylinder  also  moves  for- 
ward and  with  it  the  drill  steel. 

The  air,  in  addition  to  keeping  the  drill 
up  to  its  work,  passes  through  a  hole 
bored  through  (.he  length  of  the  air  fed 
cylinder  into  tlie  hammer  cylinder  where 
it  is  used  expansively.  The  machine  is 
valveless  and  consequently  the  air  is  used 
expansively.  The  makers  state  that  the 
best  air  pressure  for  this  machine  is  90 
to  100  lbs.  per  square  inch,  and  that  pres- 
sures of  60  to  70  lbs.  are  too  low  for  good 
work.  A  dust  allayer  is  fitted  to  the  drill, 
the  hose  being  connected  either  to  an  ordi- 
nary water  supply  or  to  a  tank  placed  in 
a  position  to  give  the  necessary  head. 

After  spending  about  three  minutes  in 
rigging  up  the  machine,  it  was  found  im- 
possible to  get  it  to  start:  Since  the  trials. 
I  have  been  told  by  the  representatives 
that  this  was  due  to  the  hammer  fitting 
too  tightly  into  the  cylinder.  The  spare 
machine  was  substituted  and  after  an  in- 
terval of  35  minute?  from  the  starting  sig- 
nal actual  drilling  began.  The  diameter 
of  the  first  steel  used  was  1%  ins.,  too 
heavy,  in  my  opinion,  for  the  machine,  but 
no  other  was  available.  When  the  first 
hour  was  up  a  depth  of  only  3J4  ins.  had 
been   drilled. 

"Baby  Ingersoll"  Drill. — The  "Baby  In- 
gersoll"  is  a  percussive  drill  differing  little 
from  the  general  type,  except  in  details  of 
construction.  The  diameter  of  the  cylin- 
der is  254  ins.,  length  of  stroke  5  ins.,  the 
length  of  the  feed  15  ins.,  and  weight 
129J4  lbs. 

It  was  the  heaviest  of  the  drills  entered 
for  the  competition,  and  was  well  handled 
by  the  operator,  although  the  makers  do 
not  pretend  that  it  is  a  one-man  drill.  Like 
the  "Little  Kid."  it  is  of  the  tappet  type, 
the  main  difference  being  that  the  valve  is 


inverted,  and  the  face  instead  of  being 
fiat,  follows  a  curve  of  which  the  rocker 
pin  is  the  center.  This  arrangement  is,  no 
doubt,  a  decided  improvement,  reducing 
the  wear  between  the  rocker  arm  and  the 
valve.  When  not  in  operation,  the  valve 
is  maintained  against  its  seat  by  means  of 
a  small  spring  inserted  in  the  end  of  the 
rocker  arm.  The  valve  acts  on  the  ordi- 
nary D-valve  principle,  the  air  pressure 
keeping  it  tight  against  the  curved  face 
during    operation. 

The  performance  of  this  machine  was 
quite  good.  It  must  not  be  lost  sight  of, 
however,  that  the  diameter  of  the  cylin- 
der of  this  machine  is  2j4  ins.  as  compared 
with  the  2  ins.  of  the  "Little  Wonder," 
"Little  Kid,"  and  "Little  Holman."  Re- 
ferring to  the  tabular  results,  it  will  be 
seen  that,  during  the  two  runs  of  four 
hours  each,  a  total  depth  of  54  ft.  pj^  ins. 
was  drilled.  The  depth  drilled  at  60  lbs. 
pressure  was  29  ft.  65^  ins.  as  compared 
with  25  ft.  3  ins.  at  50  lbs.  pressure,  an 
increase  of  17  per  cent.  Here  again,  in 
common  with  machines  of  the  same  type, 
difficulty  was  experienced  in  drilling  the 
"dry''  holes.  While  for  example  at  60  lbs. 
air  pressure  the  maximum  depth  drilled  in 
I  hour  was  ii834  ins.  on  the  wet  holes, 
a  depth  of  only  2954  ins.  was  reached  on 
the  "dry"  block  D.  This,  of  course,  as 
in  the  other  similar  cases,  reduced  the 
average  rate  of  drilling.  In  comparing  re- 
sults it  must  therefore  not  be  forgotten 
that  the  solid  steel  percussion  machines — 
the  "Little  Kid,"  "Little  Holman,"  "Baby 
Ingersoll,"  and  "Chersen"  were  seriously 
handicapped  as  compared  with  the  "Little 
M^onder"  and  other  hollow  steel  machines, 
through  the  inclusion  of  "dry  holes"  in  the 
contest.  No  attempt  was  made  to  cope 
with  the  dust  produced  in  drilling  the 
"dry''  holes :  indeed  this  machine  is  not 
adapted  for  this  work.  The  operator  ac- 
cepted a  hole  in  the  lowest  and  most  in- 
accessible part  of  a  block,  the  machine  be- 
ing mounted  below  the  arm. 

The  "Floltmann"  Hammer  Drill.— This 
machine,  like  the  Gordon,  is  of  the  ham- 
mer type,  but  differs  in  many  essential 
respects.  It  has  a  diameter  of  cylinder  of 
2j^  ins.,  a  length  of  stroke  of  i}i  ins.,  a 
length  of  feed  of  24  ins.,  and  a  weight  of 
only  5254  lbs.  It  is  made  entirely  of  forged 
steel,  all  the  wearing  parts  being  hardened 
and  ground  to  gage. 

Although  very  portable,  this  machine  is 
very  unwieldy  owing  to  its  great  length, 
measuring  as  it  does  about  5  ft.  long.  This 
is  to  a  certain  extent  due  to  the  length 
of  feed  of  24  ins.  which  could  with  ad- 
vantage be  reduced  to  one-half  as  far  as 
its  use  on  the  Rand  is  concerned. 

."Little  Holman"  Drill.— The  Little  Hol- 
man drill  is  of  the  reciprocating  piston 
type,  having  a  cylinder  2  ins.  diameter,  a 
stroke  of  5  ins.,  a  length  of  feed  16  ins., 
and  a  weight  of  97J^  lbs.  This  is  a  neatly 
designed  little  machine,  and  is  lighter  than 
any  of  the  other  machines  having  the  same 
diameter  of  cylinder.     The  valve  is  of  the 


piston  or  spool  type  controlled  by  patent 
steel  ball  auxiliary  valves.  The  valve  is 
therefore  air  thrown,  differing  in  this  re- 
spect from  other  percussive  machines 
which   ran  in   the  contest. 

The  "Chersen"  Drill.— This  machine  is 
of  the  percussion  type  with  a  cylinder  2->4 
ins.  diameter,  thus  'A  in.  greater  in  diame- 
ter than  the  "Baby  Ingersoll"  and  J4  in. 
diameter  greater  than  the  "Little  Won- 
der," "Little  Kid,"  and  "Holman,"  which 
are  of  the  same  type.  This  machine  was 
expected  to  be  a  rapid  driller— indeed  it 
drilled  a  greater  depth  in  the  wet  holes 
than  any  drill  competing.  Naturally  its  ex- 
cellent performance  was  watched  with  con- 
siderable interest  by  the  spectators,  and 
with  a  certain  amount  of  anxiety  by  the 
runners  up  for  the  trophy.  As  I  have  fre- 
quently pointed  out  in  the  case  of  solid 
steel  machines,  the  progress  of  the  "Cher- 
sen" was  stopped  by  the  "dry"  holes. 
The  fact  that  this  machine  was  competing 
on  equal  terms  with  machines  of  less  than 
half  the  diameter,  demonstrates  the  neces- 
sity of  air  consumption  being  taken  into 
account,  and  I  hope,  in  any  future  com- 
petitions of  this  nature,  that  will  be  done. 
The  "Chersen"  is  a  neatly  designed  ma- 
chine, carefully  constructed,  as  will  be  un- 
derstood from  the  fact  that  although  2fi 
ins.  diameter  with  a  length  of  stroke  of  6 
ins.  and  length  of  feed  of  18  ins.,  it  weighs 
only  113^  lbs.  It  was  excellently  manipu- 
lated and  worked  without  a  hitch  through- 
out the  whole  period  of  the  trials.  I  re- 
gret to  ascertain  that  trouble  has  arisen 
over  patent  rights  in  connection  with  this 
machine,  and  consequently  I  am  unable  to 
reproduce  drawings  and  give  a  detailed  de- 
scription. 

The  performance  on  the  various  blocks 
is  set  forth  in  the  tabular  statement.  The 
total  depth  drilled  at  60  lbs.  pressure  was 
33  ft.  2  ins.,  and  at  50  lbs.  pressure  26  ft. 
35-4  ins.,  the  total  depth  being  59  ft.  s54 
ins.  The  increase  in  footage  due  to  in- 
crease of  pressure  from  50  to  60  lbs.  was 
26  per  ceiit 

Summary. — I  have  prepared  the  accom- 
panying summary  of  the  performance  of 
each  drill  taking  part  in  the  contest  in 
order  that  comparisons  may  more  readily 
be  made.  This  summary  gives  the  more 
important  results  obtained,  and  I  prefer 
to  let  actual  facts  speak  for  themselves  in 
this  way  rather  than  to  indulge  in  cursory 
generaltities.  Before  concluding,  however, 
it  may  be  expected  of  me  to  deal  more 
or  less  briefly  with  several  of  the  more 
important  points  which  have  arisen  dur- 
ing the  trials.  In  the  passage  which  I 
quoted  from  the  "S.  A.  Mines  Journal"  of 
Nov.  9.  1907.  announcing  the  competition, 
and  referring  to  the  various  stope  drills 
offered  to  the  mining  industry,  appears 
''he  statement :  "It  can  also  be  safely  as- 
sumed that  all  are  one-man  drills.  There 
remains  the  question  of  the  work  each  can 
do  in  a  given  time."  The  result  of  my  ob- 
sen-ations  during  the  contest  has  been  to 
confirm  my  opinion  that  no  drill  exceeding 
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80  lbs.  in  weight  can  claim  to  be  a  one- 
man  drill.  Only  three  drills  competing  fell 
within  this  limit,  viz.,  the  "Gordon,"  725^ 
lbs.,  the  "Flottmann,"  S2,'4  'bs.,  and  the 
"Hardsocg."  44;.'i  lbs.,  and  of  these  the 
representatives  of  the  latter  state  definitely 
that  the  machine  is  not  capable  of  doing 
rood  work  at  pressures  so  low  as  60  to 
70  lbs.,  bnt  is  intended  for  pressures  of 
50  to  100  lbs.  It  will  be  observed  that  the 
drills  mentioned  are  all  of  the  hammer 
type,  the  remaining  hammer  drill  compet- 
ing being  the  "Kimber,"  which  weighs  ex- 
actly 100  lbs.  Of  the  reciprocating  piston 
type,  we  have  the  "Holman,"  97H  lbs. ;  the 
"Little  Kid."  10214  lbs.;  the  "Chersen," 
ii.V';^  lbs.:  the  "Little  Wonder,"  118'A  lbs.; 
and  the  "Baby  Ingersoll,"  129^  lbs.  In 
justice  to  the  entrants  of  these  drills,  it 
is  only  fair  to  remark  that  they  do  not 
claim  that  they  are  one-man  machines. 
Whether  it  is  possible  economically  to 
work  slope  drills  which  necessitate  more 
than  one  man,  and  do  not  appear  to  ofifer 
any  other  striking  advantages,  such  as  in- 
creased footage  drilled,  I  am  not  in  a  posi- 
tion to  state.  But  the  competition  has 
demonstrated  the  existence  of  an  admitted- 
ly one-man  drill,  capable  of  drilling  in 
four  hours  at  an  air  pressure  of  60  lbs. 
over  6  ins.  per  lb.  weight  of  machine.  "I 
regret  that  time  does  not  permit  of  my 
analyzing  the  mass  of  data  which  I  have 
collected.  But  the  last  line  of  the  general 
summary  is,  I  think,  interesting,  and  in- 
structive. Classified  on  this  basis  of  inches 
drilled  per  lb.  weight,  the  drills  are  placed 
'n  the  following  order : 

Air  Pressure. 
50  lbs.  per        60  lbs.  per 

sq. in.  sq.  in. 

Inches    drilled   per   lb. 
Name  of         weight     of    machine    over 
Machine.  drilling  period  of   four 

hours. 

"Gordon"    4  69  6.08 

"Flottmann"   4.33  5-83 

"Chersen"    2.79  3  50 

"Baby    Ingersoll".       2.34  2.74 

"Little  Kid" 1.85  2.63 

"Holman"    1.77  2.09 

"Little  Wonder". .       1.68  2.02 

"Kimber"   1.55  2.03 

From  the  above  table  one  is  forced  to 
the  conclusion  that,  for  lightness  combined 
with  drilling  capacity,  the  hammer  type  is 
essential.  As  I  have  already  pointed  out, 
it  has  frequently  been  urged  against  the 
hammer  type,  and  insisted  on  strongly  by 
certain  competitors  before  the  trials  be- 
gan, that  the  sticking  of  the  steels  in  the 
holes  was  the  fatal  objection  to  the  ham- 
mer type  of  drill.  The  "Gordon"  drill  has 
entirely  disproved  this  statement,  and  has 
conclusively  shown  that  if  sticking  occurs 
it  is  the  fault  of  the  operator.  The  records 
of  the  "Gordon"  drill  show  the  following 
linlrs  tr>  have  been  drilled : 

Holes. 

Un  surface  24 

Underground    Ifi 


By   kaffir  subsequent  to  contest 12 

Total     ...; 52 

Requiring  a  total  of  208  steels. 
I  have  already  on  more  than  one  occa- 
sion expressed  my  regret  that  the  condi- 
tions of  the  contest  did  not  provide  for 
the  measurement  of  air.  This  is  a  ques- 
tion which  must  be  approached  by  the  min- 
ing industry  if.  in  the  search  for  economy, 
the  most  suitable  drill  is  to  be  selected. 
Certain  rough  observations  were  made  dur- 
ing the  trials,  sufficient  to  indicate  that 
there  existed  a  wide  diversity  in  the  air 
consumption.      For    example,    it   was    per- 


can  be  made  in  drilling  "dry"  holes.  This, 
I  may  mention,  was  strongly  urged  by  the 
agents  of  certain  machines,  particularly 
the  "Holman,"  who  maintained  that  their 
drills  were  not  intended  for,  and  were  not 
likely  'to  be  successful  with,  "dry"  holes. 
The  solid  steel  machines  were  the  "Little 
Kid,"  "Baby  Ingersoll,"  "Flottmann"  (ex- 
cept on  block  D  at  60  lbs.  pressure),  the 
"Holman,"  and  the  "Chersen,"  and  the 
machines  using  hollow  steel,  the  "Kimber" 
(air  supply),  "Little  Wonder"  (air  sup- 
ply), "Hardsocg"  (water  and  air  supply), 
and  the  "Gordon"  (water  and  air  supply). 
The  latter  machines  had,  as  regards  drill- 


Table  I. 
Piston  or  hammrr  di?!pla,cement  Relative  displacement 

per  minute 
at  50  lbs.  at  60  lbs.  at  50  lbs.  at  60  lbs. 

Name  of  Drill.  pressure.  pressure.        pressure.  pressure. 

cu.  in.  cu.  in. 

•Gordon-    5,617  '     6.771  1.0  1.0 

"Little  Kid"    6,782.  7.92S  1.21  1.17 

■■Holman"     7,065  8.321  1.26  1.23 

••Little  Wonder"    S,460  9,964  1.56  1.47 

■•Flottmann"    10,395  12,166  1.S5  1.78 

■■Baby   Ingersoll"    10,945  12,736  1.95  1.88 

••Chersen"     18.868  iO.648  3.36  3.05 

No.  of  strokes  per  minute  of  "Kimber"   drill  not  ascertained. 

fectly  evident  that  the  drill  which  takes  ing  in  block  D,  a  great  advantage  over 
second  place  was  using  at  least  2j^  times  the  solid  steel  machines.  The  increase  in 
the  air  required  by  the  winning  drill.  I  drilling  capacity  due  to  the  use  of  hollow 
have  endeavored  in  the  summary  of  re-  steel  is  well  illustrated  in  the  case  of  the 
suits  to  give  some  indication  as  to  the  air  "Flottmann"  drill,  already  referred  to.  Un- 
used. The  third  last  line  gives  the  piston  doubtedly,  one  result  of  the  competition 
or  hammer  displacements  in  cubic  inches  will  be  the  adoption  of  hollow  steel,  pre- 
per  minute.  Unfortunately  no  definite  rec-'  ferably  with  water  feed, 
ord  of  the  strokes  per  minute  was  made,  But  the  question  of  hollow  steel,  sup- 
as  such  was  not  called  for  by  the  condi-  plied  at  the  drilling  point  with  water,  has 
tions;  but  I  am  indebted  to  Mr.  J.  A.  a  significance  reaching  far  beyond  the 
Vaughan  for  the  approximate  figures  which  mere  question  of  rock  drill  economy.  I  re- 
are  given.  On  this  basis  we  get  Table  I.  fer  to  the  prevention  of  miner's  phthisis. 
One  doubtful  factor,  which  must  enter  I  need  not  traverse  or  summarize  what 
into  every  competition,  where  footage  has  been  said  on  this  subject;  as  I  say, 
drilled  is  considered,  is  the  quality  and  tne  mere  question  of  obtaining  increased 
varying  temper  of  the  steels.  Reference  profits,  due  to  the  adoption  of  stope  drills, 
has  been  made  to  cases  where  the  com-  is  one  which  sinks  into  insignificance  if 
petitors  were  seriously  handicapped  through  the  lives   of  the   drill   operators   are  to  be 


Table  II. 
Depth  drilled  Depth  drilled     Percentage  increase 

at  60  lbs.  at  60  lbs.  in  depth  drilled  at 

Name   of  Drill.  air  pressure.  air  pressure.  60  lbs.  pressure. 

■•Kimber"    12'  11%"  16'  11"  36.6% 

••Little   Wonder"    16'  7'%"  19'  11%"  19.i% 

■•Gordon"     28'  4%"  36    S%"  29.o% 

••Little  Kid"    15'  9%"  22    fH  42^% 

■■Babv   Ingersoll"    25'  3"  29'  6%  17% 

••Flottmann^' IS'  19%"  25'  4%"  34.4% 

"Little    Holman"    - 14'  4%"  17'  0%"  IS.6% 

••Chersen"     26'  5%"  33'  2"  26.0% 

Mean    percentage    increase 27.3% 

bad  or  badly  tempered  steels.  I  have  pur-  sacrificed  in  the  process.  I  have  briefly 
posely  avoided  mentioning  the  names  of  the  referred  to  the  production  of  dust  under 
firms  supplying  the  steels;  but  this  subject  the  heading  of  the  various  drills.  It  was 
of  steels  is  one  which  I  hope  to  make  ex-  perfectly  satisfactorily  demonstrated  dur- 
periments  on  at  a  future  date,  as  the  size  ing  the  trials  that  solid  steel  machines, 
and  shape  of  bit,  apart  from  the  quality  while  successful  on  down  holes,  were 
of  steel,  has  been  shown  by  the  figures  ob-  equally  unsuccessful  as  regards  dust  allay- 
tained  in  the  contest  to  be  one  of  great  ing  on  "dry"  holes.  Machines  using  hol- 
importance.  The  competition  has  to  a  low  steel,  fed  with  air,  are  simply  dust 
great  extent  resolved  itself  into  trials  be-  creators,  unless  some  effective  means  is 
tween  the  hammer  type  and  reciprocating  made  to  cope  with  it.  I  have  already  re- 
type of  drills,  and  between  hollow  steel  fcrred  to  the  spray  dust  allayer  attached 
and  solid  steel,  resulting  decidedly  in  favor  to  the  "Little  Wonder"  machine.  When 
of  the  former.  It  has  been  conclusively  the  spray  is  too  fine  the  water  is  atomized, 
shown    that    with    solid    steel   no    progress  the    method    creating   a    damp   atmosphere. 
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and  receiving  the  condemnation  of  med- 
ical men  owing  to  the  Hkelihood  of  it  be- 
ing detrimental  to  the  health  of  the  op- 
erator. A  water  jet  will  not  catch  the 
dust,  which  can  only  be  allayed  with  a 
proper  spray.  Here,  as  in  so  many  other 
instances,  it  would  appear  that  prevention 
is  better  than  cure.  The  whole  difficulty  is 
solved  by  delivering  water  and  air  at  the 
striking  point.  On  this  question  no  other 
conclusion  can  be  arrived  at  either  by  the 
judge  or  by  any  one  who  visited  the  trials, 
and  I  need  not  reiterate  what  I  have  al- 
ready said  under  the  heading  of  the  "Gor- 
don" drill. 

One  important  factor,  to  which  attention 
lias  been  directed  during  these  trials,  is  the 
pressure  of  air  which,  for  any  particular 
drill',  will  give  the  maximum  drilling  speed. 
The  results  obtained  at  50  and  60  lbs.  pres- 
■sure  of  air  are  before  you,  but  these  do 
not  provide  sufficient  data,  from  which  to 
draw  many  conclusions.  It  will  be  seen 
from  Table  II.  which  gives  the  footage  at 
each  pressure,  and  the 'percentage  increase 
at  60  lbs.,  that  the  percentage  varies  from 
I"  per  cent  to  42.6  per  cent,  the  mean  per- 
centage   increase      being     27.3      per      cent. 


Against  the  increase  in  work  done  must 
be  placed  the  extra  work  required  to  com- 
press the  air  to  the  higher  pressure.  The 
question  of  the  most  economical  air  pres- 
sure is  a  very  important  one,  and  I  shall 
not  enlarge  on  it  here.  A  suitable  air 
compressor  being  available,  I  hope,  with 
the  kind  assistance  of  the  Council  of  the 
University  College,  to  shortly  commence 
important   research   work  in   this  direction. 

The  question  of  maintenance,  to  which 
I  have  not  yet  referred,  is  no  doubt  a  most 
important  one.  but  I  deprecate  unnecessary 
caution  m  accepting  the  results  of  the 
trials,  ownig  to  the  fact  that  sufficient  ex- 
perience with  the  drills  underground  has 
not  been  had.  As  regards  maintenance  and 
durability,  I  should  prefer  to  accept  the 
maker's  guarantee  as  the  best  criterion, 
and  the  competition  has  proved,  after  thor- 
otigh  public  trials,  the  existence  of  several 
reliable  stopc  drills.  Too  much  is  fre- 
quently made  of  the  term  "mining  condi- 
tions" as  a  palliation  of  inefficient  work  and 
methods:  too  often,  I  am  afraid,  is  the 
term  synonymous  with  want  of  training, 
inexperience,   incompetence   and   neglect. 

Table  III  shows  a  sample  of  the  record 


kept  for  each  hole  the  record  being  that  of 
the  Gordon  Drill.  Table  IV  (page  14) 
gives  a  general  summary  of  the  surface 
trials  at  uO  lbs.  per  square  inch  air  pressure 
and  at  60  lbs.  per  square  inch  air  pressure. 


A  Correction. 

In  our  issue  pf  June  -i,  page  381,  in  de- 
scribing the  large  clam-shell  bucket,  manu- 
factured by  The  Hayward  Co.  for  use  at 
the  plant  of  the  Illinois  Steel  Co.,  a  typo- 
graphical error  made  us  state  that  the  dis- 
tance between  the  jaws  of  the  bucket, 
when  open,  was  1  ft.  This  distance  should 
have  been  given  as  14  ft.,  and  the  para- 
graph should  have  read : 

"When  closed  the  bucket  is  1'2%  ft.  high. 
It  measures  7  ft.  along  the  cutting  edge  of 
the  bucket,  and  the  distance  between  the 
jaws  is  14  ft.  when  open.  The  power  shaft 
is  5  ins.  diameter,  and  the  power  wheel  is 
56  ins.  in  diameter.  The  nut  on  the  power 
shaft  alone  weighs  40  lbs." 


Of   the  o6'2,780  miles   of   railway   in  the 
world  258,957  miles  are  in  America. 


Table  III. — sample  of  record  kept  for  each  drill  for  each  hole. 

"GORDON  DRILL." 

Results  of  Trials  of  Sloping  Drills  made  at  ttie  Robinson  Mine  (Vo.  2  Shaft),  on  Tuesday  and  Wednesdav,  December  17  and  18.  1907. 

Drill  of  Hammer  Type.     Diameter  of  Cylinder,  1  3-16  in.     Length  ot  Stroke.  10  in.     Length  of  Feed,  10  in.     Weight,  72i  lbs.     Makers.  Gordon  Drill  Co. 

Agents.  Eraser  and  Chalmers,  Ltd.     Operator,  F.  Crean. 


Block  of  granite  drillcl  into. 


Trial  No.  1  at  50  lbs.  per  sq.  in.  pressure  of  air. 


Trial  No.  2  at  60  lbs.  per  sq.  in.  pressure  of  air. 


1st  Hole No, 

Time  to  fix  arm  in  approx.  position  &  tighten  up 
Time  to  place  machine  in  position  on  clamp  . .  . 

Time  to  put  on  air  hose. 

Time  to  place  steel  in  chuck 

Time  to  adjust  steel  to  required  angle 

Time  taken  to  start  machine  after  given  signal 

Diameter  of  starting  bit 

Time  of  drilling  with  starting  bit 

Depth  drilled  with  starting  bit 

Time  taken  to  change  steel 

'Time  elapsing  between  stopping  and  re-starting! 

Diameter  of  first  steel j 

Time  of  drilling  with  first  steel 

Depth  drilled  with  first  steel 

Rate  of  drilling  with  first  steel — ins.  per  min. . . 

Time  taken  to  change  steel . 

'Time  elapsing  between  stopping  and  re-starting 

Diameter  of  second  steel 

Time  of  drilling  with  second  steel 

Depth  drilled  with  second  steel 

Rate  of  drilling  with  second  steel — ins.  per  min 

Time  taken  to  change  5teel. . .  ; 

Time  elapsing  between  stopping  and  re-starting 

Diameter  of  third  steel - 

Time  of  drilling  with  third  steel 

Depth  drilled  with  third  steel 

Rate  of  drilling  with  third  steel — ins.  per  min. . ! 

Time  taken  to  change  steel 

Time  elapsing  between  stopping  and  re-starting 

Diameter  of  fourth  steel 

Time  of  drilling  with  fourth  steel 

Depth  drilled  with  fourth  steel 

Rate  of  drilling  with  fourth  steel — ins.  per  min. 

Total  depth  of  hole  drilled 

Total  time  for  hole 

Total  actual  drilling  time 

Percentage  of  actual  drilling  time  is  of  total  time 

Depth  drilled  per  min.  of  total  time 

Depth  drilled  per  min.  of  actual  drilling  time... 


49 

16s. 

7s. 

5s. 

3s. 

46s. 

Im.     32s. 

ir 

22s. 

6s. 
29s. 

ir 

5m.     16s. 

7r 

1.35" 

2s. 

14s. 

ir 

7m.     40s. 

.89" 
lOs, 
2.3s. 

ir 

7m.      3s. 

11" 

1.56' 

8s. 

25s. 

U" 

8m.       Is. 

15 

1.87' 

40" 

31m.     2s. 

28m.  22s. 

91.4% 

1.29" 

1.4 


Total  depth  drilled  in  each  block  in   1  hour, 
total  time  allowed 


78j" 


Total  actual  drilling  time  each  block 53m.  27s. 


Percentage    actual    drilling    time    is  of    total 

time  each  block 

Depth  drilled  per  min.  total  time  each  block. . . 
Depth  drilled  per  min.  actual  time  each  block.. 


89.1% 

1.31" 
1.47" 


44 
12s. 

4s. 

7s. 

2s. 
lis. 
40s. 

ir 

im.     12s. 
First  steel 

2s. 

5s. 

li" 
4m.     26s. 

or 

1.52" 

2s. 

14s. 

U" 

5m.     44s. 

10" 

1.74" 

Ss. 

34s, 

U" 

om.     22s. 

9r 

1.8" 

8s. 

235. 

W 

7m.     48s. 

15f" 

1.96" 

41}- 

26m.   18s. 

24m.  32s. 

93.3% 

1.59" 

1.7" 


40 

lis. 

7s. 

8s. 

2s. 

38s. 

Im.     14s. 

U" 

22s. 

used  for 

3s. 

9s. 

U" 

4m.     36s. 

5  " 

1.09" 

6s. 

16s. 

ir 

6m.     14s. 

inr 

1.02" 
13s. 
31s 

ir 

6m.     14s. 

Hi" 

1.8" 

6s. 

25s. 

U" 

I    7m.       7s. 

!        13}" 

1.93" 

40J- 

27m.     8s. 

24m.  33s. 

90.4% 

1,48" 

1.63" 


37 

7s. 

20s. 

8s. 

2s. 

Im.     37s. 

2m.      38s. 

H" 

40s. 

facinp  only. 

3s. 

6s. 

U' 

4m.     49s. 

71" 

1.5.3" 

2s. 

14s. 

Ij" 

5m.     21s. 

8!" 

1.57" 

1.1s. 

31s. 

li" 

6m.     36s, 

ID" 

1,7" 

8s. 

34s. 

U" 

7m.     13s 

ur 

2.03" 

41  f" 
27m.  32s. 
24m,  4Ss, 

91.2% 

1.51" 

1.68" 


Mean 
result 
Trial  1. 


91}' 
54m.  50s. 

91.3% 

1.53" 
1.67" 


11.5s. 

9.Ss. 

7s. 

2is. 

48s. 

Im.     31s. 

U" 

4Hs 

31s. 

121s. 

U" 

4m.  4fi}s. 

6  9-16" 

l."7" 

3s. 

14.5s. 

H" 

6m.  14, ',,5, 

81" 

1.45" 

lis, 

29}s, 

U" 

6m.  18Js. 

lor 

1.71" 

7.5s, 

26Js, 

H" 

7m.  32}s, 

145" 

1,95" 

40i' 

28m, 

25m,  33]s. 

91.3% 

1.47' 

1.6- 


23 
13s. 
12s. 
10s. 
9s. 
30s. 
Im.     20s. 

15" 

44s. 


4s. 

ir 

.3m. 

5i- 

1.75- 

6s. 

20s. 

li- 

4m.     r>Ss. 

91- 

1.94" 

4s. 

16s. 

li" 

4m,     39s. 

101" 

2.33" 

OS. 

24s. 

U' 

6m.      14s, 

16i" 

2,61' 

42' 

21m.  59s. 

19m.  35s. 

89.1% 

1.9' 
2.14" 


87i" 

51m.  44s. 

86.2% 

1.45" 
1.69" 


82i' 
50m.  3Cs. 

84.1% 

1.38" 
1.65" 


Total 

340}' 

=  28'4r 
210m. 
31s. 
mean. 
87.7% 

1.42" 
1.62- 


108i' 
52m.  34s. 

87.6% 

1.8' 
2.06- 


18 
16s. 
18s. 

6s. 

6s. 

18s. 

Im.       6s. 

ir 

33::. 

First  steel 

14s. 

21s, 

li" 

3m.     23s. 

6i- 

1.99" 

6s. 

13s. 

W 

3m      38s. 

8  " 

2.20" 

"lOs, 

2.3s. 

li" 

4m.      4s. 

10" 

2.43" 

Us. 

22s. 

ir 

6m.        Is. 
15t- 
2.64" 

4or 

20m.     4s. 

17m.  39s. 

87.95%  ■ 

2.0" 

2.  .3" 


118" 
51m.  555. 

S6.S% 

1.96- 
2.27' 


18 

12s. 

6s. 

2Is. 

3s. 

Im.       9s. 

Im.     48s. 

ir 

26s. 
used  for 
6s. 

1.3s. 

14' 
2m.     55s. 

5}' 
1.97' 

2  s. 

13s. 

ir 

4m.     34s. 

sr 

1.86' 

7s. 

21s. 

u- 

4m.    20s. 

91- 

2.28' 

10s. 

29s. 

U' 

6m.     20s. 

16' 

2.53- 

40J' 

21m.  39s. 

18m.  35s. 

85.8% 

1.85' 

2.16" 


23 

9s. 


4s. 

2m.       8s. 

2m.     38s. 

U' 

30s. 

facJnqonly, 


H' 

2m.     53s. 

55' 

2.04' 

5s. 

13s 

li' 

4m.     51s. 

91' 

1.98' 

6s. 

14s. 

li' 

4m.     33s. 

lOi' 

2.3- 

15s. 

32s. 

U' 

6m.       8s. 

151' 

2.51' 

4ii' 

22m.  37s. 

18m.  5.5s. 

83.7% 

1.83- 

2.19' 


Mean 

result 

Trial  2. 


12.5s. 

10.7s. 

10.7s. 

5.5s. 

Im.       Is. 

Im.     43s. 

U" 

3?ts. 

Sis. 

10.7s. 

U* 

3ms.  3s. 

5  15  16' 

1.94' 

4.7s. 
14.7s. 

ir 

4m.     30s. 
8  15-16' 
1.99' 
6.7s. 
18.5s. 
U' 
4m.    2Js. 
10  5-16' 
2.34' 
8.7s. 
26.7s. 
li' 
6m.  10.7s. 
ISi' 
2.57' 
41  1-32' 
21m.;35s. 
ISm.Mls. 
86.6% 
1.89' 
2.2" 


109t' 
$3m.  12s 

88.6% 

1.82' 
2.05' 


105i" 
49m.  43s.  1 

82.8% 

•     1.76- 
2.13* 


T'-tal 

44U' 

=  36'9i' 

/     207m. 

\         24s 

mean. 

86.4% 

!.«• 
2.13' 


Steels  Used.— Rose  bit  for  starter,  IJin.  diameter:   same  starter  used  for  all  holes  during  the  day;  all  other  steels 
have  cross  bits  with  a  hole  through  them-    water  passes  through  hollow  steels. 
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ENGINEERING-CONTRACTING 


Vol.  XXX.     No.  I. 


Taiu 


rii  ArRicA-N  MiNBs"  Stops  Drill  Comi-btition.    Gbnbral  Summary  or  Surface  Trials. 


Trial  No.  1  at  50  lbs.  per  square  inch  air  pressure. 


Kimbcr. 


Little 
Wonder. 


Gordon. 


Little 
Kid. 


Inge^ll.  '  Plottmann 


Little 
Holman.    { 


Cheracn. 


Mean 


tinif  T-'  s'nrt  HrilHnp  nftrr  signal.. 


d.a 

d> 


dt: 
til 
til' 
di,. 
d. 

XV,. 
tir 
di.. 
del 
tin 


Vcl 

ing  &  re-starting  in  changing  steels 


eel 

iJ  steel 

:  stopping  &  re-starting  in  changing  steels 


1 . 


.cl 

:ccl 

,  ing  &  rc-starting  in  changing  steels 


rth  steel 

;i)urth  steel 

... ^t. II  stopping  &  re-starting  in  changing  steels 

1  steel 

■h  tilth  steel 

,;  1. J. .IK  with  fifth  steel 

time  elapsing  between  stopping  &  re-starting  in  changing  steels 

diameter  ot  sixth  steel 

depth  drilled  with  sixth  steel 

time  of  driUing  with  sixth  steel " 

time  elapsinB  between  stopping  &  re-starting  in  changing  steels 

diameter  of  seventh  steel 

depth  drilled  with  seventh  steel 

time  of  drilling  with  seventh  steel 


8m.   4.7s. 
U' 

6.4- 

7m.  18.2s 

Im.    4.2s. 

l\" 

CO" 
Sm.     36s. 
2m.    8.2s. 

ir 

6.7*  ■ 
7m.  31.2s. 
Im.  52.2s. 

6.4* 

5m.  62.7s. 

2m.  43.6s. 

U' 

7.1* 

6m.     42s. 

2ra.     42s. 

U' 

5.3- 
3m.     36s. 
2m.     18s. 

5}' 
2m.     67s. 


5m.     27s. 

u- 

8.9- 

8m.     58s. 

44.5s. 

H- 

13.1- 


51.2s. 

ir 

12.6- 
7m.  38.7s. 
46.7s. 

ir 

8.4' 
5m.       2s. 


Im.     31s. 

u- 

6  9-16- 
4m.  46is. 
14.5s. 

ir 

6m.     14s. 
291s. 

lij: 

6m.  18}s. 

26}s. 
U' 

141- 
7m.  32  Js. 


4m.     ISs. 

lOj- 

13m.  38s. 

39s. 

iJi: 

9m.     46s. 
Im.     ISs. 

U' 

7  3-16- 

9m.     66s. 

2ro.       9s. 


12 
7m. 


ir 

2j' 


Is. 


4m.       25. 

8m.     24s. 
40s. 

Jl- 
6m.     54s. 
Im.       6s. 

u- 

8- 
6m.     21s. 
Im.     20s. 

u- 

10}- 
6m.     25s.  I  5m.     27s. 


If 

51- 

4m.     43s. 


3m.     13s. 

'»; 
4  9-16- 

6m.     16s. 

1 7s. 

1  7-16- 

4  5-16- 

2m.     32s. 

29s. 

a- 
2m.     52s. 
Im. 


lo}' 


4m.     44s. 

ir 

«»- 

Um.  48s. 

42s. 

1»- 

7  916- 

10m.  43s. 

44s. 

IJ' 

lOt- 

12m.  lis. 

56s. 


10 


1' 


3m.     45«. 
M' 

lor 

7m.     38g. 

30s. 
II- 

101' 
7m.     35s. 

55s. 

T 

13t- 

9m.     32s. 

4>>s. 


5m.    47s.      2m.     32s. 


Total  depth  drilled  in  Block  A 

Total  depth  drilled  in  Block  B 

Total  depth  drilled  in  Block  C 

Total  depth  drilled  in  Block  D 

Total  depth  drilled  in  four  hours  total  time 

Percentage  actual  drilling  time  is  of  total  time 

Depth  drilled  per  minute  of  total  time 

Depth  drilled  per  minute  of  actual  running  time ■ 

Diameter  of  cylinder  of  drill 

Length  of  stroke 

Approximate  number  of  strokes  per  minute 

Displacement  of  piston  or  hammer — cu.  in 

Approximate  displacement  of  piston  or  hammer  per  min. — cu.  in. 

Weight  of  drill — in  lbs 

Inches  drilled  per  lb.  weight  of  machine  in  four  hours 


2'lir 
3'  U' 
3'  4}' 
3"  6i- 


12'111- 

8% 


57.89 


1.06' 

w 


23 


100 
1.55" 


s-iir 

4'  5  - 

4'  or 

4'  21' 

16'  7|' 

71.1% 

.83- 

1.17' 

2' 

6- 

460 

18.8 

4.860 

118i 

1.68- 


6'  64- 

7'  7}- 

7'  3t- 

6'10}' 

28'  4|' 

87.7% 

1.42' 

1.62- 

1  3-16- 

10- 

606 

11. i 

5,617 

72f 

4.69- 


4'  41- 
4'  9}- 
4'  51- 

2'   IJ- 

15'  9J- 

79.5% 

.78- 

1.01- 

2- 

5- 

432 

15.7 

6,782 

102i 

1.85- 


7'  Ij- 
7'lll' 
7'  5}- 

2'  7}- 

25'  3  • 

76.7% 

1.22- 

1.69- 

2}' 

5'* 

550 

19.9 

10.945 

129i 

2.34- 


5'  5}- 
6'  0}' 
6'  31- 
1'  Oi' 
18'IOJ- 
60.7% 
.94- 
1.43- 

?!' 

1,350 
7.7 

10.396 
52  J 
4.33- 


4'  2J- 

i% 
V  51- 

14'  4*' 
79.9% 
.71- 
.93- 
2- 
5- 

4.50 
15.7 

7.066 
97J 

1.77- 


7'   10- 

8'  8J' 

7'     5' 

2'  5i' 

26'  bV 

75.3% 

1.3r 

1.83- 

2r 

6' 

530 

35.6 

18.868 

113i 

2.79- 


Trial  No.  2  at  60  lbs.  per  square  inch  air  pressure. 


tst  Hole. 

Mean  time  to  start  drilling  after  signal 6m.     25s. 

•"     diameter  of  first  steel >. . .  .  IJ- 

"     depth  drilled  with  first  steel 10* 

"     time  of  drilling  with  first  steel 8m.       8s. 

"     time  elapsing  between  stopping  &  re-starting  in  changing  steels  58s. 

"     diameter  of  second  steel 1}- 

"     depth  drilled  with  second  steel 5  3-36- 

"     time  of  drilling  with  second  steel 4m.     12s. 

"     time  elapsing  between  stopping  &  re-starting  in  changing  steels  Im.     34s. 

•'     diameter  of  third  steel II' 

••     depth  drilled  with  third  steel !  8}' 

"     time  of  drilling  with  third  steel 1  5m.       7s.  I 

"     time  elapsing  between  stopping  &  re-starting  in  changing  steels  Im.     42s. 

"     diameter  of  fourth  steel li' 

•■     depth  drilled  with  fourth  steel 61-       ; 

"     time  of  driUing  with  fourth  steel 2m.     5Ss. 

time  elapsing  between  stopping  &  re-starting  in  changing  steels  2m.     52s. 

'  H'        • 

11}' 
4m.     49s. 


7m.  40.7s. 

^1- 

9m.     54s. 

42.6s. 

u- 

17i- 

12m.     2s. 

50.5s. 

u- 

9J' 
5m.     16s. 
Im.     16s. 

U' 
11.6 
3m.     61s. 


Im.     43s. 

U' 

5  15-16' 

3m.       3s. 

14.7s. 

u- 

8  15-16- 

4m.     30s. 

18.6s. 

11- 

10  6-16- 

4m.     24s. 

26.7s. 

u- 

15}' 
6m.  10.7s. 


diameter  of  fifth  steel 

depth  drilled  with  fifth  steel 

time  of  drilling  with  fifth  steel 

time  elapsing  between  stopping  &  re-starting  in  changing  steels 

diameter  of  sixth  steel 

depth  drilled  with  sixth  steel 

time  of  drilling  with  sixth  steel 

time  elapsing  between  stopping  &  re-starting  in  changing  steels 

diameter  of  seventh  steel 

depth  drilled  ^vith  seventh  steel 

time  of  drilUng  with  seventh  steel 


3m.     61s. 
IJ' 
81' 

6m.     23s. 

57s. 

1»' 

8}' 

6m.     17s. 

55s. 

li' 

10}- 

7m.     29s. 

Im.       Os. 

u- 

11  3-16- 
7m.    45s. 


3m.     2Ss. 
11- 

8- 
4m.     42s. 


8  5-16- 

3m.     44s. 

51s. 


4m. 
Im. 


14s. 


101- 
8m.     68s. 
Im.     30s. 


6m.     37s. 


4m.     69s. 

u- 

41- 

4m.     47s. 

12s. 

1  7-16- 

6  3-16' 

3m.     23s. 

16s. 

u- 

6  1-16- 
4m.       8s. 
Im.    575. 

u- 

13- 

5m.     lis. 
33s. 

u- 
9  i-ie* 

5m.     17s. 


3m.       9s. 

u- 

7  9-16- 

Sm.     18s. 

27s. 

u- 

9  - 

8m.     5Ss. 

47s. 

U' 

101' 

6m.     58s. 


101' 

7m.     15s. 

S3s. 


41' 

10m.  23s. 

47s. 


2* 
2m.     20s. 


2m.     56s. 

1  21-32- 

5  11-16- 

4m.       8s. 

27s. 

1  9-16- 

10" 

4m.     20s. 

44s. 

ir 

10  516" 

4m.     40s. 

4Ss. 

1  3-16- 

lor 

4m.     5i5s. 

59s. 

1  7-16- 

71- 

10m.  23s. 

Im.     37s. 

\''' 
10m.  56s. 


Total  depth  drilled  in  Block  A 

Total  depth  drilled  in  Block  B 

Total  depth  drilled  in  Block  C 

Total  depth  drilled  in  Block  D 

Total  depth  drilled  in  four  hours  total  time 

Percentage  actual  drilling  time  is  of  total  time 

Depth  drilled  per  minute  of  total  time 

Depth  drilled  per  minute  of  actual  running  time 

Diameter  of  cylinder  of  drill 

Length  of  stroke 

Approximate  number  of  strokes  per  minute 

Displacement  of  piston  or  hammer — cu.  in 

Approximate  displacement  of  piston  or  hammer  per  min.- 

Wcight  of  drill — in  lbs 

Inches  drilled  per  lb.  weight  of  machine  in  four  hours. . . . 


3'10|' 

3'  61- 

.  4'lOr 

16'11  • 

60.2% 

.85- 

1.68- 


4'  21* 
4'  61- 
4'  71' 
6'  6}' 
19-114' 
67.0% 
.99' 
1.41' 


9-  01' 
9"  10- 
9"  11' 
8'  91' 
36'  91* 
86.4% 
1.8  ' 
2.13' 


6'  8}' 
6'  <t}' 
6'  10- 
V  21- 
22'  6t' 
77.1% 
1.12*^ 
1.46- 


8'  81' 
O'lO}' 
8'  61' 
2'  51' 
2S'  6»* 
71.3% 
1.47* 
2.11' 


V  6i' 
4' 101' 
6'104' 
6'  01' 
25'  41' 
70.6% 
1.27' 
1.79' 


4'  81' 
6'  2f' 
6'  If- 
I'lli- 
17'  01- 
81.4% 
.85- 
1.06- 


2.03- 


530 
'9,'96'4' 

i.'o'i!-" 


610 
'6,771' 


505 


7,928 


2.63' 


640 


1.580 


530 


9'  51' 

ir   IJ' 

9'llj' 

V   ft* 

33"  2- 
77.1% 
1.66- 
2  22' 


680 


12,736 


12,166 


2.74' 


6.83- 


8,321 


2.09' 


20,648 


3.50' 


The  United  States  Civil  Service  Com- 
mission announces  an  examination  on  July 
22,  23,  24,  1908,  to  secure  eligibles  from 
which  to  make  certification  to  fill  one  or 
more  vacancies  in  the  position  of  electrical 
engineer  and  mechanical  draftsman,  at  an 
entrance   salary    from   $100    to    $200    per 


month,  in  tTie  Reclamation  Service,  and  va- 
cancies requiring  similar  qualifications  as 
they  may  occur.  Eligibles  from  this  exam- 
ination may  be  appointed  as  electrical  engi- 
neers or  assistants  for  the  design,  installa- 
tion or  operation  of  hydro-electric  and 
steam  power  plants  in  the  west,  or  as  me- 


chanical draftsmen  for  office  work  and 
drafting  in  connection  with  the  prepara- 
tion of  plans.  The  examination  will  con- 
sist of  the  following  subjects:  Mathemat- 
ics, applied  mechanics,  mechanics  of  ma- 
terials ;  hydraulics ;  theory  and  practice  of 
electrical  engineering,  etc. 
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Roads  and  Streets  5ection 


Note:  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con= 
struction.  It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  paN  ing. 


Method    and    Cost    of  Using    Calcium 

Chloride  as  a  Dust  Preventative. 

During  the  summer  of  1907,  the  U.  S. 
Office  of  Public  Roads,  undertook  a  series 
of  tests  to  determine  the  value  of  calcium 
chloride  as  a  dust  preventative.  These 
tests  were  made  on  the  portion  of  the 
macadam  driveway  in  the  Agricultural  De- 
partment Grounds,  in  Washington,  D.  C, 
which  connects  12th  and  14th  Sts.  The 
results  obtained  were  set  forth  in  a  cir- 
cular issued  by  the  U.  S.  Department  of 
Agriculture  and  the  matter  in  this  article 
has  been  taken  from  that  circular. 

The  roadway  on  which  the  test  was 
made  is  built  of  trap  rock,  held  in  posi- 
tion by  a  soft  limestone  binder.  The 
screenings  of  this  binder  pulverized  rap- 
idly under  traffic,  forming  a  light  dust 
which  passing  vehicles  continually  raised 
into  the  air.  It  was  then  carried  away  by 
the  wind.  In  this  way  the  road  was  be- 
coming   stripped    of   its    binding   material. 

In  preparation  for  the  treatment  all  dust, 
and  dirt  were  scraped  from  the  surface 
of  the  roadway.  A  solution  was  prepared 
by  mixing  300  lbs.  of  commercial  calcium 
chloride  (granular,  containing  75  per  cent 
calcium  chloride  and  25  per  cent  moisture) 
with  300  gallons  of  water  in  an  ordinary 
street  sprinkler,  care  being  taken  to  agi- 
tate the  liquid  thoroughly  before  applying 
it  to  insure  a  uniform  solution.  It  was 
then  applied  from  one  sprinkling  head,  and 
the  sprinkler  passed  slowly  back  and  forth 
over  the  road  to  facilitate  the  complete 
absorption  of  the  solution.  Each  applica- 
tion consisted  of  600  gallons  over  an  area 
of  1.582  sq.  yds.,  or  0.38  gallon  per  square 
yard. 

The  first  application  was  made  July  13, 
1907,  followed  by  a  similar  one  July  15, 
to  increase  the  efficacy  of  the  treatment. 
The  effect  of  the  first  two  treatments  was 
marked.  No  auxiliary  sprinkling  was 
necessary  for  some  time,  the  light  rains 
faling  at  intervals  supplying  all  the  mois- 
ture required.  The  untreated  portions  of 
the  driveway  lying  parallel  to  12th  and 
14th  Sts.  were  sprinkled  daily  and  vehi- 
cles raised  a  perceptible  dust,  although 
the  traffic  over  these  wings  was  much  less 
heavy  than  that  on  the  treated  portions. 

During  this  time  the  appearance  of  the 
roadway  varied  perceptibly  in  color  ac- 
cording to  the  moisture  in  the  road  sur- 
face, ranging  from  a  light  gray  when  dry 
to  a  peculiar  grayish  brown  when  moist. 
The  brown  shades  were  deepest  over  the 
portions  traversed  by  the  wheels  of  vehi- 
cles. The  texture  of  the  road  surface 
was  completely  changed  after  the  applica- 


tion of  the  calcium  chloride.  Bciore  treat- 
ment, raveling  was  excessive  in  spots  and 
the  whole  surface  seemed  loosely  knit  to- 
gether. After  the  application  on  July  15 
this  condition  changed  and  the  road  sur- 
face became  smooth,  compact,  and  resilient. 

The  third  treatment  was  given  Aug.  3. 
as  certain  points  exposed  to  the  most  se- 
vere wear  were  showing  signs  of  raveling. 
The  phenomena  following  this  treatment 
were  not  unlike  those  attending  the  first 
set  of  applications  and  repeated  themselves 
as  later  applications  were  made,  though 
no  further  treatments  were  given  until  the 
condition  of  the  roadway  seemed  to  de- 
mand it.  Such  auxiliary  sprinkling  as  was 
necessary  consisted  in  the  application  of 
about  0.2  gallon  of  water  per  square  yard 
at  a  time. 

The  accompanying  table  shows  the  cost 
of  applications.  The  calcium  was  donated 
by  a  manufacturing  chemical  company  of 
Baltimore,  Md.,  and  is  charged  at  the  rate 
of  $16  per  ton,  f.  o.  b.  cars  at  Baltimore.  A 
freight  charge  of  13  cts.  per  hundred- 
weight is  added  to  place  the  material  on 
the  ground.  This  makes  the  total  cost  of 
the  calcium  chloride  $18.60  per  ton. 

Per 
Total,     sq.  yd. 
600   lbs.   calcium   chloride. .  .$-5,586  $0.00352 

3    men,    IV2    hours 675      .00042 

1     horse    sprinkling    wagon. 

iy2    hours     "....     .525      .00033 


Total    (1,582    sq.    yds.) . .  .$6,786  $0.00427 

Total  cost  of  five  applications  was  $33.90, 
or  $0.0235  per  square  j-ard.  Labor  was 
paid  15  cts.  per  hour  and  35  cts.  per  hour 
was  paid   for  the   sprinkling   wagon. 

The  specific  gravity  of  these  solutions 
ranged  from  1.053  to  1.060.  Some  varia- 
tion was  unavoidable,  as  the  calcium 
chloride  in  some  of  the  barrels  had  ab- 
sorbed a  large  amount  of  moisture  from 
the  atmosphere.  In  such  cases  the  actual 
percentage  of  the  chemical  to  300  pounds 
was  less  than  where  little  or  no  moisture 
had  been  absorbed. 

At  the  time  of  the  last  application  sev- 
eral hundred  pounds  of  the  salt  remained 
unused.  This  was  divided  as  nearly  as 
possible  into  two  parts,  to  be  applied  to 
the  two  wings  of  the  driveway  lying  paral- 
lel to  12th  and  14th  Sts.  The  east  wing 
received  a  treatment  of  0.28  gallon  per 
square  yard  of  a  solution  the  specific  grav- 
ity of  which  was  1.145  and  the  west  wing 
a  similar  application  of  a  solution  having 
a  specific  gravity  of  1.121.  No  further 
sprinkling  was  found  necessary  for  the 
remainder  of  the  season  upon  these 
branches   of   the  main   driveway. 


Methods  of  Using  a  Road    Grader  on 
Hills. 

The  grading  of  roads  in  hilly,  stony 
places  is  difficult  work,  and  many  road 
officials  hesitate  to  undertake  it  with  a 
road  grader.  In  the  Proceedings  of  the 
Iowa  Good  Roads  Association,  Mr.  J.  H. 
McMillen,  describes  his  method  of  doing 
this    work   as    follows : 

"In  places  where  I  have  to  work  away 
from  a  high  bank  so  that  I  cannot  get  the 
dirt  with  four  horses  abreast  I  use  three 
teams  in  line,  but  if  I  have  plenty  of  room 
I  prefer  eight  horses  two  fours  abreast. 
I  use  an  equalizer  of  my  own  make  and 
whether  I  use  four,  six  or  eight  horses 
one  man  does  the  driving  as  one  can  drive 
much  better  than  two  or  more. 

"Where  there  is  rock  that  I  cannot  work 
out  with  the  grader  I  have  them  either 
picked  out  or  blasted  with  dynamite  so 
that  I  can  work  them  and  then  if  I  can't 
get  dirt  enough  from  the  sides  to  cover 
them  and  they  are  not  a  thin  shelly  rock 
that  can  be  easily  hammered  fine  and  left 
in  the  road  I  draw  dirt  from  the  hill 
above  to  cover  it  and  then  smooth  it  with 
the  grader  after  which  it  is  kept  in  this 
fine  shape  with  a  V  drag.  On  a  hilly  road 
I  work  the  grader  just  as  hard  as  possi- 
ble when  going  down  hill  and  go  empty  up 
hill ;  I  have  three  reasons  for  this : 

"First.  It  greatly  reduces  the  grade  of 
the  hill  because  a  grader  carries  the  dirt 
farther  forward  than  it  does  toward  the 
center  of  the  road. 

"Second.  On  account  of  the  attraction 
of  gravity  in  going  down  hill  the  dirt  will 
roll  away  from  the  blade  with  but  very 
little  resistance  and  you  have  the  weight 
of  grader,  men  and  horses  to  help  it  along, 
while  in  working  up  hill  you  are  carrying 
the  dirt  against  the  blade  and  it  will  not 
work  off  nearly  as  well  on  account  of  the 
weight  of  the  grader  and  men,  together 
with  the  extra  exertion  of  the  horses  in 
climbing  you  cannot  gather  much  dirt  and 
what  you  do  get  is  deposited  in  the  wrong 
place. 

"Third.  I  find  that  by  working  down 
hill  and  going  empty  up  hill.  I  can  work 
all  the  time  and  build  a  longer  piece  of 
road  in  a  day  than  those  who  try  to  work 
both  up  and  down  hill. 

"In  grading  on  a  hill  where  the  water 
has  washed  out  a  big  ditch  on  each  side, 
instead  of  starting  out  at  the  ditch,  as 
nearly  all  road  men  do.  and  working  the 
loose  dirt  and  rubbish  into  the  center  to 
be  washed  away  with  the  first  rain,  or  left 
soft  and  full  of  ruts,  I  commence  in  the 
center  and  work  the  loose  dirt  across  the 
road  into  the  ditches,  thus  reducing  the 
grade  of  the  hill,  filling  up  the  ditches,  and 
leaving  the  road  as  smooth  and  hard  as  a 
dirt  road  can  be.  If  the  ditch  is  on  one 
side  only,  I  commence  at  the  other  side 
and  carry  all  the  loose  dirt  across  the 
road  into  the  ditch.  A  road  worked  in 
this  way  in  the  spring  will  be  a  hard, 
smooth  road  all  summer." 
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A  Molding  Machine  for  Building  Cement 
Sidewalks. 

We  illustrate  herewith  n  machine  that 
lays  and  finishes  cement  sidewalks  with  re- 
markable rapidity.  It  consists  of  a  travel- 
ing mold  and  of  a  winch  for  pulling  the 
mold  ahead.  The  concrete  for  the  base 
of  the  sidewalk  is  shoveled  or  dumped 
into  the  front  part  of  the  mold,  and  the 
finishing  mortar  is  shoveled  or  dumped  into 
the  hopper  at  the  middle  of  the  mold.  This 
hopper  is  so  designed  that  it  feeds  a  thin 
layer  of  mortar  onto  the  concrete  base  as 
the  mold  travels  forward.  Thus  a  com- 
plete and  perfect  sidewalk  is  delivered  at 
the  rear  end  of  the  machine. 

No  skilled  finishers  are  required.  No 
labor  is  needed  to  build  forms.  No  men 
are  needed  to  tamp  the  concrete.  In  brief, 
the  process  is  simply  one  of  mixing  the  in- 
gredients and  depositing  them  in  the  proper 
part  of  the  traveling  mold.  The  mold 
does  the  rest. 

With    a    properly    organized    gang,    the 


IS  still  green,  it  can  be  cut  with  a  wire  into 
any  desired  lengths. 

The  inventor  of  this  machine  is  Mr. 
Ernest  L.  Ransome,  and  the  manufacturers 
and  owners  are  the  Ransome  International 
Conduit   Co.,  11   Broadway,   New   York. 


The  Cost    of    Applying     Tarvia     and 
Screenings  to  a  Road.* 

The  county  of  Camden,  with  the  help  of 
your  road  department,  has  made  some  ex- 
tensive and  expensive  experiments  with  oil 
and  tarvia.  Our  road  committee,  together 
with  its  engineer,  visited  some  tarvia  coat- 
ed roads  in  Pennsylvania,  and  were  led  to 
believe  the  experiment  would  be  worth  a 
trial,  particularly  along  the  White  Horse 
turnpike  road,  the  famous  automobile  route 
between  Philadelphia  and  .\tlantic  City. 
This  seemed  to  be  the  appropriate  place  to 
expend  the  funds  derived  from  the  auto- 
mobile license  fund,  therefore  our  experi- 
ments were  confined  almost  entirely  to  this 
one  road.    As  is  well  known,  the  funds  col- 


Machine  for  Laying  Cement  Sidewalk. 


mold  is  kept  traveling  continuously  at  the 
rate  of  2  ft.  per  minute.  The  shape  of  the 
mold  is  such  that  the  concrete  is  squeezed 
both  laterally  and  vertically  into  a  dense 
block,  which,  as  above  stated,  required  no 
ramming. 

Perhaps  the  most  remarkable  feature  of 
the  mold  is  the  perfect  finish  that  it  gives 
to  the  sidewalk.  The  walk  looks  as  if  it 
had  been  hand  finished  with  floats. 

While  this  device  is  intended  primarily 
to  build  sidewalks  in  place,  it  may  be  used 
to  build  slabs  of  concrete  which  may  be 
taken  up  and  laid  like  flagstones. 

It  has  been  asked  whether  a  perfectly 
smooth  sidewalk  can  be  laid  on  any  kind 
of  ground  in  this  manner.  The  answer  is 
that  it  has  been  done  without  any  trouble. 
Nor  do  steep  grades  offer  the  slightest  dif- 
ficulty to  the  successful  operation  of  the 
mold. 

It  is  believed  that  this  sort  of  a  mold  can 
be  used  for  making  cement  lintels,  coping, 
fence  posts,  railway  cross-ties  and  a  multi- 
tude of  concrete  structures  having  a  uni- 
form cross-section ;  for,  while  the  concrete 


lected  from  automobile  licenses  are  distrib- 
uted by  you  for  the  purpose  of  repairing 
roads  already  built.  Camden  county  took 
a  large  share  of  its  allotment  in  tarvia.  We 
might  have  bought  the  crude  coal  tar  and 
treated  it  ourselves  by  driving  off  the  water 
and  ammonia  with  heat.  The  cost  of  tar- 
via was  but  little  more,  so  we  took  the 
product  claimed  to  be  specially  prepared 
for  the  purpose.  We  applied  it  in  various 
places  under  different  conditions  and  with 
varying  degrees  of  success.  On  a  stone 
bed,  14  ft.  wide,  we  used  60  bbls.  per  mile. 
The  tarvia  cost  6%  cts.  per  gallon  and 
0.4  ct.  per  gallon  for  freight.  We  used  100 
tons  of  trap  rock  screenings  per  mile  as  an 
absorbent  for  the  tarvia,  which  cost  about 
$175,  and  $80  for  labor,  or  a  total  cost  of 
about  $450  per  mile.  This  seems  like  a 
heavy  outlay,  but  where  conditions  were 
favorable,  and  road  in  good  order,  resur- 
faced and  well  crowned,  the  results  so  far 
have  been  satisfactory.  There  has  been 
no  wear  of  the  stone.     Wagons  and  car- 


riages move  noiselessly  as  over  a  first  class 
asphalt  pavement,  and  with  about  the  same 
amount  of  damage  to  the  road  surface. 
There  is  no  abrasion  and  but  little  dust. 

We  applied  the  tarvia  hot,  using  a  fur- 
nace or  Vettle  built  for  the  purpose  on 
wheels.  We  first  sent  a  gang  of  men  ahead 
with  stable  brooms  and  swept  the  stones 
.IS  clean  as  possible,  then  dragged  the  ket- 
tle behind  a  wagon.  The  kettle  was  r^o- 
vided  with  a  gate  valve  and  a  short  piece 
of  hose,  through  which  the  hot  tarvia  was 
distributed  over  the  cleaned  stone  surface, 
then  brushed  out  evenly  with  stable 
brooms.  We  then  applied  the  screenings, 
to  make  an  absorbent.  In  a  few  hours  the 
road  was  ready  for  use.  We  made  our 
first  experiments  in  last  May  and  contin- 
ued them  during  the  summer,  using  sev- 
eral carloads  of  tarvia. 

For  those  wishing  to  use  tarvia,  we 
would  recommend,  first,  to  have  the  road 
in  good  order,  free  from  dust,  and  well 
crowned.  Under  all  other  conditions  our 
experiments  were  unsatisfactory.  I  would 
apply  tarvia  on  a  hot,  dry  day.  Use  plen- 
ty of  good  trap  rock  screenings,  and  re- 
sults promise  to  be  most  gratifying.  Rain 
and  windstorms  have  no  effect  on  roads 
so    treated. 

We  had  previously  made  some  experi- 
ments in  1905  with  crude  petroleum,  and 
the  objections  about  balanced  the  good  re- 
sults. In  August,  1906,  we  applied  one 
carload  of  heavy  oil  from  Texas,  at  12 
cts.  per  gallon.  Counting  the  labor  of  ap- 
plying oil,  it  cost  us  about  $125  per  mile, 
on  a  14  ft.  wide  stone  bed.  As  a  dust  ab- 
sorbent it  acted  like  magic,  but  its  results 
were  not  lasting.  It  is  a  question  in  the 
minds  of  some  whether  we  cannot  make 
more  frequent  applications  of  oil  and  at- 
tain almost  as  good  results,  and  with  a 
more  moderate  expenditure  than  is  re- 
quired with  tarvia. 

By  another  year  w-e  hope  to  be  able  to 
speak  more  positively  as  to  the  values  of 
road  coatings  and  dust  preventatives. 


Postmaster-General  Meyer  has  appointed 
a  committee  of  postal  experts  to  investi- 
gate the  feasibility  of  Government  pur- 
chase, installation  of  equipment  and  main- 
tenance of  pneumatic  tube  service  and  the 
approximate  cost  of  the  same. 


•Abstracted  from  a  report  by  John  J.  Al- 
bertson,  County  Engineer  of  Camden  County, 
N.  J.,  to  the  State  Commissioner  of  Public 
Roads. 


A  bill  has  been  passed  by  the  Danish 
Government  providing  for  the  construc- 
tion of  several  new-  railways  in  that  coun- 
try. The  latter  comprise  the  doubling  of 
the  line  through  Fuenen,  five  state  rail- 
wayis,  including  a  line  from  Copenhagen 
to  Kjocge,  which  will  considerably  shorten 
the  international  route  via  Gjedser,  and"  51 
private  raihvays,  concessions  for  four  of 
which  may  be  granted  annually.  The  ex- 
penditure to  be  incurred  by  the  state  treas- 
ury is  estimated  at  about  $15,000,000  spread 
over  16  years. 
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Killing  jWeeds  Along  Country   Roads. 

The  subject  of  weeds  along  country  roads 
is  one  of  importance,  inasmuch  as  the 
weeds  of  farms  are  caused  in  part  by  the 
roadside  weeds  being  allowed  to  go  to 
seed.  Many  states  have  recognized  this  fact 
and  have  laws  dealing  with  the  extermina- 
tion of  weeds  along  the  roadside.  In  the 
Manual  of  the  Iowa  Highway  Commission, 
methods  of  destroying  various  kinds  of 
weeds  are  given.  In  that  state  the  rag 
weeds  and  thistles  are  common,  and  the 
squirrel-tail  grass  is  also  becoming  very 
abundant. 

The  squirrel-tail  grass  is  an  annual  or 
winter  annual,  appearing  abundantly  in  the 
fall.  ■  To  prevent  its  seeding  in  the  mead- 
ow, grass  should  be  cut  early.  In  this 
way  blue  grass  will  have  a  chance  to  grow 
and  it  will  not  be  necessary  to  plow  up  the 
roadside  if  the  grass  is  cut  in  this  way 
for  a  few  years. 

The  mustards  may  be  exterminated  by 
treatment  with  copper  sulphate  solution. 
This  is  made  by  the  use  of  one  pound  of 
copper  sulphate  to  four  gallons  of  water; 
50  gallons  should  be  used  to  the  acre. 

The  horse  nettle  as  well  as  the  thistles 
are  perennials  and  hence  it  is  more  diffi- 
cult to  exterminate  them.  The  following 
method  for  extermination  of  the  Canada 
Thistle  may  be  applied  to  this  class  of 
weeds : 

The  only  method  of  treatment  is  to  cut 
down  and  remove  all  of  the  "roots"  as  far 
as  it  is  possible  to  do  so.  If  done  fre- 
quently and  thoroughly  the  weed  can  be 
removed.  If  the  patch  is  a  small  one, 
cutting  off  the  parts  below  the  ground  sev- 
eral inches  as  soon  as  they  appear  above  the 
ground  several  times  during  the  season, 
will  certainly  destroy  it.  In  large  patches 
plow  the  ground,  harrow  and  remove  the 
thistle,  either  burn  the  material  or  put  into 
compost  heaps.  This  should  be  done  live 
or  six  times  during  the  season  as  oc- 
casion may  require. 

The  best  mode  of  exterminating  the 
horse  nettle  is  to  smother  the  plants.  This 
is  probably  the  most  effective  and  least 
expensive  method  of  removing  this  plaiit. 
For  this  purpose  clover  is  the  most  suit- 
able plant.  The  soil  should  be  harrowed 
or  cultivated  frequently  until  the  time  of 
seeding,  which  may  be  any  time  during 
May  and  June.  Planting  to  corn  or  oats 
is  a  method  also  used  in  destroying  the 
horse  nettle.  The  plant  should  be  kept 
down  before  seeding  time.  The  removal 
of  the  nettle  when  in  a  well  advanced 
stage,  but  before  the  production  of  seed 
(as  when  cut,  with  clover  or  early  cereals) 
is  often  resorted  to,  the  idea  being  to  kill 
the  plant  by  shock.  This  method  is  sim- 
ply an  effective  means  of  preventing  the 
production  of  seed. 

Dock,  which  is  a  common  weed  every- 
where along  roadsides,  can  be  exterminated 
as  follows:  The  most  efficient  means  of 
destroying  this  weed  is  to  root  it  out  by 
hand  and   this  is  done  very  readily  in  the 


spring  when  the  soil  is  wet  by  taking  hold 
of  the  plant  just  at  the  surface  of  the 
ground,  giving  the  root  a  slight  twist  and 
at  the  same  time  an  upward  pull,  and  the 
root  will  readily  come  from  the  soil. 
Where  it  is  common,  however,  it  is  some- 
times plowed  or  a  spud  is  used.  This 
method  is  not,  however,  so  efficient  as  the 
pulling  method. 


Tar  Macadam  on  Concrete  Foundation. 

.A.  departure  from  the  usual  practice  in 
the  under  construction  of  tar  macadam 
work  at  Ottawa,  Ont.,  was  made  by  that 
city  in  paving  the  roadway  of  Elgin  st. 
The  foundation  on  this  street  for  the  tar 
macadam  was  made  of  concrete  instead  of 
spalls  as  has  been  the  practice  heretofore, 
the  construction  being  as  follows : 

The   roadway   was   excavated  to   the   re- 
quired   subgrade    and    a    6-in.    foundation 
course  of  concrete  was  then  laid,  particu- 
lar care  being  taken  to   see  that  the  con- 
crete  was   well  tamped  under  the  base  of 
the  80-lb.  7-in.  steel  rails  of  a  street  rail- 
way   track    which    occupied    part    of    the 
street,      One    row     of     Nepean     sandstone 
stretches    was    then    laid    outside    of    each 
rail  and  a  single  row  of  sandstone  headers 
beveled  to  fit  under  the  head  of  the  rail, 
along  the   inside  of  each  rail  and  bedded 
on   a    1-in.    cushion   coat   of   sand.     These 
sets    were   grouted    with     cement     mortar, 
and   the   space  between  the   stone   and  the 
rail    carefully    filled     with     mortar.      The 
open    space   between   the    rails   and   in   the 
devil  strip  was  then  filled  up  to  within  a 
little  more  than  1%  ins.  of  the  top  of  the 
rail   with   2-in.   tarred   limestone.     Oil  top 
of  this  was  laid  the  wearing  coat  of  %-in. 
tarred  limestone  and  well  rolled.     The  re- 
maining space  between  the  track  allowance 
and  the  combined  curb  and  gutter  was  laid 
with    the    1%-in.    wearing    coat     of     %-in. 
tarred  limestone  on  the  top  of  the  concrete 
foundation.     The   whole   was    then   dusted 
with   fine   limestone,   well   brushed   in   and 
given   a  final   rolling.     Another   innovation 
was    in    connection   with   the    underground 
drainage   work   in   the   construction   of   the 
gullies    in    concrete    in    place    of    brick    in 
cement.     It   was  found  that   these  concrete 
gullies    in    concrete    in    place    of   brick    in 
a  cheaper   rate  than  the  other  type.     The 
work  was  done  in  1907,  and  as  far  as  could 
be   judged   at   the   end   of   the   season,   the 
pavement  appeared  to  be  in  excellent  con- 
dition.    The   aggregate   for   the  most  part 
was    supplied    by    the    city,    while   the    tar 
and  bitumen  mixture  was  supplied  by  con- 
tract.    The   work  was   done  by  day  labor, 
the    average    cost    of    the   pavement   being 
$2.50  per  sq.  yd. 


A  government  bill  has  been  introduced 
in  the  Mexican  Congress  providing  for 
subsidies  to  the  extent  of  $25,000,000 
(Mexican  dollar  equals  49.8  cents)  to  irri- 
gation enterprises  to  be  paid  from  special 
yearly  appropriations. 


Data  on  Macadam    and    Gravel  Road 
Work. 

The  following  data  have  been  furnished 
us  by  Mr.  A.  W.  Saunders,  Johnstown, 
Pa.,  who  was  in  charge  of  the  work.  The 
contract  called  for  a  macadam  road  in  a 
northern  Micl.igan  city,  the  stone  to  be 
paid  for  by  the  yard  on  the  cars.  The  road 
w-as  4,400  ft.  long  and  was  macadamized 
to  a  full  width  of  30  ft.  In  addition  there 
was  a  strip  down  the  sides  for  about  4,000 
ft.  The  road  had  a  fine  sandy  soil  which 
absorbed  water  like  a  sponge.  The  C-ton 
steam  roller  was  unable  to  run  on  the 
subgrade.  A  total  of  4,310  cu.  yds.  of 
stone  was   used   in  the  work. 

Teams  were  paid  $4..i0  per  day,  and 
made  11  loads  per  day  on  a  6,000  ft.  haul, 
each  load  containing  1.8  cu.  yds.  The 
average  load  of  the  cars  was  35.5  cu.  yds., 
and  it  cost  $3  per  car  to  unload  them.  The 
freight  was  $8  per  car  and  switching  cost 
$2  per  car.  The  stone  cost  $0.60  per  cu- 
bic yard  for  all  grades. 

The  spreading  gang  consisted  of  four 
men  at  $1.75  per  day  of  10  hours,  and  two 
men  at  $3  per  day,  the  latter  being  a  su- 
perintendent and  a  foreman.  The  steam 
roller  engineman  was  paid  $2.50  per  day 
of  10  hours,  and  the  roller  consumed  one 
ton  of  coal  in  three  days.  The  cost  of  oil, 
waste  and  water  amounted  to  about  $1.25 
per  week,  and  an  allowance  of  $3  was 
made  on  the  job  for  depreciation  and  re- 
pairs. 

The  cost  per  cubic  yard,  all  stone  being 
measured  on  board  cars,  was  as  follows : 

Per  cu.  vd. 

Stone     $»>-6W 

Freight   and   switching    282 

Unloading    <585 

Teaming     -'- ' 

Superintendence    and    spreading 091 

Total  (measured  loose) $1,275 

The  water  and  fuel  used  averaged  about 
.1  ct.  per  cubic  yard,  and  depreciation  also 
amounted  to  about  .1  ct.  per  cubic  yard. 
The    rolling  cost   2.7   cts.    per   cubic   yard. 

The  following  data  relate  to  a  gravel  road, 
25  ft.  wide.  The  gravel  was  often  very 
wet,  puddled  in  fact.  87  cu.  yds.  of  gravel 
made  90  lin.  ft.  of  street  6  ins.  thick  on 
the  center  line  and  4  ins.  thick  at  the  gut- 
ter. The  gravel  was  unloaded  from  a 
lighter,  10  men  doing  the  work.  Six  men 
in  a  1 0-hour  day  loaded  124  cu.  yds.  on  six 
teams,  using  eight  wagons.  Each  round 
trip  of  team  averaged  45  minutes,  a  total 
of  68  trips  being  made  in  a  10-hour  day. 

The  cost  per  cubic  yard  measured  loose 

was  as  follows : 

Per  cu.  yd. 

Gravel     $0-850 

Unloading    ^^0 

Hauling    ^^T 

Spreading     087 

Superintendence    and    depreciation..     .021 

Total     ?l-365 
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Water=works  and  Sewer  Section 


Note:  This  section  is  ilootcil  lo  methods  and  costs  of  constructing  sewers 
and  walcr-w orks.  It  will  cover  the  construction  work  for  all  details  of  water 
supply  and  sewerage,  including  sewage  purification  and  water  filtration. 


Methods  of  Constructing  a  Large  Re- 
inforced Concrete   Sewer,  Using 
Steel    Centers,    at    St. 
Louis,  Mo. 
The   first  section   of   the   Harlem   Creek 
sewer,  St.  Louis,  Mo.,  29  ft.  wide  and  18.62 
ft.     high,     interior     dimensions,     was     de- 
scribed in  our  issue  of  Feb.  20,  1907,  with 
an  analysis  of  the  cost  of  the  work.     The 
accompanying    engravings    show    the    con- 


tion  is  kept  considerably  in  advance  of  the 
concrete  work  and  as  new  material  is  taken 
out  it  is  carried  back  by  cablevvay  and  used 
for  backfilling.  About  8  ft.  of  good  solid 
rock  is  encountered  in  the  trench  and  at 
the  present  time  it  is  being  blasted  small 
enough  to  be  shoveled  into  the  cableway 
buckets,  when  it  is  transported  to  the  tail 
tower,  dropped  into  a  hopper,  and  loaded 
onto  40  cu.  ft.   Koppcl  cars   which  carry  it 


Sfc»^'iJ|   < 


Fig.  1 — View  Showing  Steel  Center  at  Harlem  Creek   Sewer. 


tinuation  of  the  work  on  the  reduced  sec- 
tion 25  X  17  ft.,  inside  dimensions.  For  the 
larger  section  wood  centers  were  used ;  for 
the  present  work  a  steel  center  of  the 
Blaw  collapsible  type  has  been  substituted, 
as  is  shown  by  the  view  Fig.  1.  The  fol- 
lowing is  a  brief  description  of  the  pres- 
ent work: 

The  second  section  of  the  Harlem  Creek 
sewer  is  about  3,000  ft.  long,  the  concrete 
is  14  ins.  thick  at  the  crown  and  26  in. 
thick  at  the  springline,  and  the  invert  is 
composed  of  concrete  12  ins.  thick  which 
is  covered  with  one  layer  of  vitrified  brick. 
The  concrete  mixture  for  the  arch  is  1-2-5, 
and  for  the  invert  is  1-3-6,  St.  Louis  Red 
Ring  Portland  cement  being  used  through- 
out. 

The  excavation  averages  33  ft.  wide  and 
25  to  51  ft.  in  depth  and  is  handled  by  in- 
dustrial railway  and  cableways.  A  1%  cu. 
yd.  Little  Giant  Shovel  (Fig.  2)  is  used 
for  the  soft  material,  dumping  this  mate- 
rial into  36  cu.  ft.  tubs  hung  on  the  Lam- 
bert cableway  of  500  ft.  span.    The  excava- 


to    a   crusher   and   it   is   then    used   in   the 
concrete. 

The  mixing  plant,  consisting  of  crusher, 
sand  bin,  and  mixer,  is  located  permanently 
;it  about  the  center  of  the  job.  The  cars 
reach  it  by  a  gravity  road  which  is  800  ft. 
from  the  cableway.  The  mixing  plant  con- 
sists of  a  No.  33  Chicago  Improved  Cube 
concrete  mixer,  with  charging  elevator,  one 
No.  3  Gates  crusher,  one  sand  elevator, 
etc.  The  entire  equipment  is  run  by  elec- 
tric motors  and  the  contractors  claim  this 
is  the  most  economical  method  they  have 
yet  used. 

The  concrete,  after  having  been  mixed, 
is  dumped  in  34  cu.  ft.  bottom  dump  buck- 
ets loaded  onto  flat  Koppel  cars  and  car- 
ried by  gravity  to  the  tail  tower  of  the 
cableway  from  where  it  is  carried  to  the 
position  needed.  The  sewer  is  heavily  re- 
inforced with  corrugated  bars,  furnished 
by  the  Expanded  Metal  &  Corrugated  Bar 
Co.,  St.  Louis. 

The  method  used  in  the  construction  of 
the  sewer  is  as  follows:  After  the  excava- 
tion is  alined  to  grade,  the  lower  part  of 
the  invert  is  laid  in  place,  the  invert  bars 
placed,  and  the  concrete  continued  to  the 
springline.  One  ring  of  brick  for  the  in- 
vert is  then  put  on.  For  the  crown,  the 
contractor  has  50  ft.  of  Blaw  collapsible 
steel  centers.  These  centers  consist  of 
main  right  and  left  trusses  to  which  the 
steel  plates  are  bolted.  The  truss  ends 
are  then  connected  by  adjustable  braces 
used  for  both  collapsing  and  reinforcing 
purposes.  After  the  steel  forms  are  set 
the  crown  reinforcement  is  put  in  place 
and  the  whole  crown  is  concreted  at  one 
time. 

For  finishing  the  ends  of  sections  a  steel 
bulkhead  was  manufactured  and  is  answer- 
ing the  purpose  admirably.  The  center  is 
used   in  25   ft.   units ;   it   is  moved  forward 


Fig.  2 — View  Showing  Work  of  Excavation   In   Progress. 


July   I,  1908. 


ENGINEERING-CONTRACTING 


19 


on  tracks  and  has  a  wheel  attachment  to 
facilitate  this  moving.  When  the  center  is 
put  in  position  it  is  jacked  up  from  the 
track  4  ins.  and  when  ready  for  moving  it 
is  lowered  to  the  track,  moved  forward  by 
four  men,  and  has  been  collapsed,  moved 
forward,  and  set  up  in  new  position  by  the 
above  mentioned  number  of  men  in  exactly 
two  hours.  When  the  center  is  collapsed 
it  leaves  the  concrete  smooth  and  needs 
absolutely  no  refinishing. 

The  entire  plant  equipment  on  this  work 
is  as  follows :  SO  ft.  Blaw  collapsible  steel 
centers ;  two  Lambert  -500  ft.  span  cable- 
ways  ;  one  Little  Giant  traction  shovel ; 
twelve  40  cu.  ft.  double  side  steel  Koppel 
cars ;  six  46  cu.  ft.  double  side  steel  Koppel 
cars ;  twelve  flat  cars  and  buckets ;  four 
thousand  feet  (4,000  ft.)  single  track;  one 
No.  33  Chicago  Improved  cube  concrete 
mixer  with  charging  elevator;  one  No.  3 
Gates  crusher ;  one  sand  elevator ;  one  Al- 
berger  horizontal  centrifugal  pump  2%  in. 
suction;  various  motors  for  crushers,  sand 
hoist,  mixer,  pump,  etc. 

For  the  information  from  which  this 
description  has  been  prepared  we  are  in- 
debted to  the  Blaw  Collapsible  Steel  Cen- 
tering Co.,  Pittsburg,   Pa. 


Water  Hammer  Tests. 

The  following  is  abstracted  from  a  pa- 
per on  "Experiments  on  Various  Types  of 
Fire  Hydrants,"  by  Charles  E.  Newcomb, 
that  appeared  in  the  Journal  of  the  New 
England  Water  Works  Association.  In 
Engineering-Contracting,  June  24,  page 
382,  was  printed  the  test  of  the  hydrants, 
and  this  reprint  deals  with  the  water  ham- 
mer, caused  by  quickly  closing  the  main 
gate. 

To  get  some  measure  of  the  water  ham- 
mer effect,  caused  when  a  hydrant  is  quick- 
ly shut  down,  the  following  apparatus  was 
devised : 

An  indicator  was  attached  to  the  connec- 
tion in  the  6-in.  hydrant  inlet  which  had 
been  used  by  the  U  tubes.  The  drum  of 
this  indicator  was  operated  by  clock  work, 
and  was  so  adjusted  as  to  revolve  once  in 
from  three  and  a  half  to  four  minutes. 

A  small  weight  and  cord  kept  the  pencil 
in  contact  with  the  paper  during  the  taking 
of  a  card. 

Two  lines  of  hose  w-ere  taken  from  the 
hydrant  under  test  to  the  meter  nozzle,  and 
the  hydrant  gate  opened  wide.  A  1%-in. 
nozzle  was  used  and  the  pressure  set  at 
about  43  lbs.  by  adjusting  the  gate  on  the 
inlet  pipe  at  the  entrance  to  the  building. 
This  gave  a  discharge  of  approximately  600 
gals,  per  min.,  which  was  considered  a  fair 
rate  of  flow  for  these  tests. 

At  a  given  signal  the  indicator  cock  was 
opened,  the  clock-work  set  in  motion,  and 
time  taken.  After  running  steadily  for 
about  one-fourth  of  a  minute  the  hydrant 
valve  was  quickly  closed;  that  is,  it  was 
closed  as  quickly  as  an  active  man  could 
close  it,  using  an  ordinary  hydrant  wrench. 

.As   soon   as   steady   conditions   were   re- 


stored, the  valve  was  as  quickly  opened 
again.  This  was  repeated  two  to  three 
times  during  the  time  that  drum  of  indi- 
cator was  in  motion.  Any  variation  of 
pressure  caused  by  this  closing  or  opening 
of  the  valve  was  recorded  on  the  card.  The 
time  occupied  in  closing,  and  also  in  open- 
ing, was  taken  by  a  slop-watch,  so  that 
some  comparison  can  be  made  between  the 
treatment  given  any  one  hydrant  and  an- 
other. Sample  cards  from  the  various  tests 
have  been  picked  out.  grouped,  and  direct- 
ly reproduced  in  Fig.  1.  In  getting  this 
reproduction  the  delicate  lines  made  by  the 
pencil  point  of  the  indicator  were  care- 
fully gone  over  with  ink  so  as  to  get  a  card 
which  could  be  photographed. 

This  method  of  measuring  cannot  show 
just  what  the  actual  pounds  rise  of  pres- 
sure in  any  particular  case  would  be,  as  this 
depends  on  the  arrangement  of  piping  sup- 
plying the  hydrant,  and  the  drafts  of  wa- 
ter  in   the   system   independent   of   the   hy- 


gain  a  few  seconds  of  time  at  the  risk  of 
crippling  the  distributing  system,  very  like- 
ly at  the  critical  point  of  a  fire. 

In  several  of  the  compression  hydrants 
a  vibrating  effect  will  be  noticed  during  the 
opening  of  the  valve.  This  is  apparently 
due  10  a  chattering  of  the  valve,  and  pro- 
duces a  rather  undesirable  water  hammer, 
as  it  is  a  scries  of  quick,  sharp  blows. 


Reducing  the  Cost  of  Coal  in  the  Boiler 
Room  of  a  Water  Works.* 

W.\LTER    L.    W.\TSON. 

The  writer  has  during  the  past  ten 
months  been  scrutinizing  most  carefully 
the  results  obtained  at  one  of  his  pumping 
stations.  For  some  reason  the  impression 
has  been  particularly  strong  that  there  was 
a  possibility  of  great  improvement  in  the 
boiler  room  results. 

This  plant  consists  of  one  100  h.  p. 
Vulcan    Iron    Works     horizontal      tubular 


MATTMCwa  OOMP. 

h0.71-T»-TB 

MOV.  le,  '17 

tPRmc  BO 

NO.  OF  TURti3  TO  OPEM  it 


Kit 

.'.,"■■'.• 

M 

an- 

.4- 

7S 

"• 

««| 

f2 

,.■ 

•ir 

MOLrowt  CO***. 

••OV.  I»,  -»7 

SPIKING  BO 

"•0.  or  Turns  to  Oft""  to 


.„. 

•  .71  i 

»-;<■■  ■« 

-r 

'•f 

fO 

tf 

<4' 

«l 

u* 

..V 

MATT  «  C*B*  COM* 

■.q 

M).l»-l0'-i91                                                        ] 

MC  ta,  '*r 

■ 

i^i'ic  H                  L'.V 

,  --I 

•■ 

COREY  6C0Mf. 

»40.tsi-is3-n« 

DEC.  fll,  '9T 
SPRING  BO 
NO.  or  TURXS 
TO  OPEN  ij 


ttlT 

liu*'.  Vt, 

119 

IS- 

lis 

9' 

'•t' 

H« 

,10- 

4  GL«MOR&tN  COMP 
••O.IOa-109-nO 
DEC.  )1.  ■»' 
ftPRlXC  to 


Tit' 

!-1l.Z 

101 

11- 

♦01 

'»;* 

'•r 

MO 

COREY  4  COMP. 
f<0.>1-S2-31 

Kov.  n,  IT 
BPRiNo  eo 

flO.  O''  TUTINS 
10  OPEN  1* 


Hi- 

•.Ti'.'t ,;^''Vc[ 

ll 

9  "i            8  ■ 

91 

»(■            9- 

19 

NO.Or  TURNS  1 

0  OPEN  11. 

■ 1-         k 

01 

-h 

COrrm  o*tc 

III- 

.'•V.  ti 

>*0.)4-lV)< 

14 

_is»' 

hOV.  19,    iT 

11 

'»t' 

»1  ' 

SPRING  BO 

•  < 

11  ■ 

No.op  TURN*  TO  onn  i>H 


COfFiN  COWP, 
NQ.ai-M-ai 

NOV.  »»,    !» 

APfllNG  » 

NO.or  Turns  to  open 


NO.or  Turns  to  open  jt 


LUOLOW  GATE 

„.. 

;;:^t;|.v■^% 

H0.1lT-l18-n« 

16" 

IIB 

,.f 

-f 

ePRiNC  SO 

SO- 

<E  GATE 

fl»r 

i^V.'.^ 

1 

■0 

18* 

97 

f 

»9- 

KAUWONT  «  GATE 
NO.Ilft-ltl-Ut 

DEC  »,    *T 

SPRING  80 

KO.  or  TuRNSTO  OPEN  tl 


NO.  OF  TURNS  TO  OPEN  sr   97 


ili-eonb   r  ''^""-  'I 

•  Gate  went  hard  near  end  of  ■■ 

Fig. 


NO.ao-j' 

NOV.  II 

SPRING  60 

NO.OF  TlfllNSTOOPENIJ 


CHA»UAN  SATE 

Til* 

:.;ia  tWS 

N0.4f-4THS 

41 

*T 

10-           11/ 

SPRING  10 

4S 

,0-     -T# 

NO.  or  Tunna  TO  OPCN  MH 


ilosing.  preventing  normal  water  hammer  aclioD. 

1 — Water    Hammer   Cards. 


drant  draft.  It  does,  however,  give  a  rough 
means  of  comparing  the  different  hydrants. 

The  cards  show  that  the  gate  hydrants 
give  generally  considerably  less  water-ham- 
mer than  the  compression  type.* 

It  was  stated  in  explanation  of  the  large 
hammer  effects  found  in  one  of  the  special 
type  of  compression  hydrants  that  firemen 
demand  a  hydrant  which  will  give  the  full 
pressure  at  the  earliest  possible  moment, 
so  that  a  quick  movement  was  purposely 
designed.  It  is  firmly  believed  that  in  the 
long  run  it  will  be  very  much  better  to 
insure  the  safety  of  water  mains  by  avoid- 
ing  heavy    water-hammer    effects    than    to 


•The  comparatively  small  hammer  shown 
bv  the  Coffin  Compression  Is  probably  ex- 
plained by  the  special  double-beat  valve, 
which  is  deslKned  to  crive  a  more  pradual 
closing  than  is  ordinarily  obtained  with  the 
compression  type  of  prate.  ,      „ 

The  small  hammer  shown  by  the  Pratt  & 
Cadv  Compression  is  probably  larcrely  due  to 
the  "fact  that,  when  near  the  point  of  clos- 
ing, the  stream  beKins  to  go  hard,  prevent- 
ing a  quicl<  shutdown.  The  results  are. 
therefore,  not  fairly  comparable  with  the 
other  hydrants.  .In  the  other  hydrants  the 
force  required  to  open  and  close  appeared 
about  normal. 


boiler,  which  was  being  operated,  prior 
to  the  installation  of  a  special  system  of 
draft,  which  is  about  to  be  discussed,  at 
about  125  h.  p.  We  were  using  No.  1 
buckwheat  coal,  costing  the  company  $2.30 
per  gross  ton  (the  price  of  this  coal  is 
now  $2.40  delivered),  and  were  burning 
it  with  chimney  draft,  carefully  regulating 
the  damper  by  hand. 

This  station,  pumps  approximately  1,- 
500,000  gals,  in  twenty-four  hours  against 
a  head  of  342  ft.,  and  after  very  thorough 
tests,  it  was  found  it  was  costing  on  the 
average  $14.10  per  million  gallons  pumped 
for  coal  alone.  This,  of  course,  was  very 
easily  determined  by  placing  a  scale  in  the 
boiler  room  and  weighing  all  the  coal 
used. 

The  gallons  of  water  pumped  every  24 
hours,  we  have,  of  course,  always  kept  a 
very  careful  record  of,  like  all  good  water 
works  men. 

To   determine   the   performance   of     the 


•Abstracted    from   the   Proceedings  Ameri- 
can Water  Works  Association. 


20 


ENGINEERING-CONTRACTING 


\ol.  XXX.     Xo.  I. 


boiler  during  every  hour  of  the  day,  a 
steam  pressure  recording  gauge  was  ii> 
stalled,  and  likewise,  a  water  meter  was 
placed  on  the  feed  water  line,  so  as  to  be 
able  to  compute  the  evaporative  efficiency. 
After  getting  everything  in  shape,  we 
were  able  to  gather  the  records  together 
daily  for  analysis,  and  followed  the  coal 
consumption,  etc.,  closely  day  after  day 
for  quite  a  long  time.  From  the  results 
thus  obtained  we  calculated  that  the  coal 
was  costing  us  on  the  average,  $14.10  per 
million  gallons  pumped,  as  heretofore 
stated. 

In  the  determination  to  lower  this  coal 
cost,  we  were  first  lead  to  the  study  of 
various  systems  of  draft  production.  We 
reasoned  that  if  we  could  secure  a  system 
of  draft  that  would  burn  a  cheaper  grade 
of  fuel  than  No.  1  Buck,  and  would  get 
the  heat  units  out  of  this  cheaper  coal,  we 
could  save  the  company  a  great  deal  ol 
money  on  their  coal  bills. 

We  had  attempted  to  burn  Rice  or  No. 
2  Buckwheat  once  before  with  a  "Steam 
Jet  Blower,"  but  found  that  the  increased 
consumption  of  this  cheaper  coal  more 
than  offset  the  difference  in  price.  Be- 
sides the  "Steam  Jet"  is  an  inordinately 
wasteful  contrivance  for  the  production  of 
draft,  using  as  is  well  known,  anywhere 
from  10%  to  25%  of  the  steam  generated 
by  the  boiler  to  operate  it.  The  "Jet"  was 
therefore  abandoned  and  we  went  back  tr 
the  use  of  No.  1  Buckwheat. 

After  considerable  time  spent  in  inves- 
tigation we  finally  came  across  a  "Draft 
System,"  which  we  concluded  came  as 
near  to  producing  the  ideal  conditions  for 
perfect  combustion  in  the  furnace  cham- 
ber as  possible  in  ordinary  practice.  This 
system  is  called  "The  McLean  Balanced 
Draft   System  of  Furnace  Regulation." 

We  decided  to  give  it  a  trial  and  im- 
mediately asked  for  a  proposal  from  the 
company  which  is  marketing  the  system. 
In  a  short  time  we  had  it  installed. 

The  company  had  guaranteed  under  con- 
tract to  save  us  20%  in  our  fuel  bill,  op- 
erating with  No.  3  Buckwheat,  or  (Bar- 
ley coal)  at  $1.20  per  gross  ton  delivered, 
as  against  operating  with  No.  1  Buckwheat 
coal,  at  $2.30  per  gross  ton  delivered  and 
natural  draft. 

The  resultant  fuel  saving  has  proven  to 
be  so  large,  the  writer  decided  it  was  his 
duty  to  bring  the  subject  to  the  attention 
of  his  brother  members  of  the  association 
at  this  meeting. 

The  writer  will  briefly  outline  the  com- 
parative results  obtained,  and  then  give 
you,  gentlemen,  a  short  description  of  the 
system. 

Careful  evaporation  tests  were  made, 
first  under  the  old  method,  that  is  No.  1 
Buckwheat  coal  and  Natural  Draft  and 
then  with  No.  3  Buck.,  or  Barley  coal  with 
"Balanced  Draft." 

The  net  fuel  saving  at  this  station  to 
the  company  under  the  new  system  was 
■10%,  the  boiler  developing  at  the  same 
time  a  higher  rating  than  with     the     old 


method.  The  coal  cost  per  million  gallons 
pumped  was  reduced  from  $14.10  to  $8.44 
and  the  coal  log  has  shown  this  saving 
regularly  ever  since. 

Besides  the  steam  pressure  is  kept  won- 
derfully regular,  and  we  have  no  question 
but  that  we  will  notice  a  marked  reduc- 
tion in  the  cost  of  maintenance  of  both 
boiler  and  setting. 

The  equipment  consists  of  the  follow- 
ing parts :  First,  a  small  turbine  blower 
set  directly  against  the  ash  pit  wall, 
through  which  an  opening  is  made  to  ad- 
mit the  air  to  the  ash  pit.  The  turbine 
exhausts  into  the  ash  pit.  Its  speed  is  au- 
tomatically regulated  by  a  special  type  of 
regulating  valve. 

A  diaphragm  damper  controller  is  used, 
connected  in  such  a  manner  to  the  blower, 
that  the  same  variation  of  steam  pressure 
that  clianges  the  speed  of  the  blower,  sim- 
ultaneously changes  the  position  of  the 
damper. 

The  blower  and  damper  are  so  adjusted, 
relatively  one  to  the  other,  that  there  is  at 
all  times  practically  atmospheric  pressure 
in  the   furnace   chamber. 

For  each  and  every  change  in  the  speed 
of  the  blower,  the  damper  assumes  a  dif- 
ferent position  within  the  limits  of  its 
■travel.  The  air  supply  to  the  furnace  and 
the  exhaust  of  the  gasses  from  the  fur- 
nace thus  have  a  constant  relation  one  to 
the  other  and  the  draft  is  at  all  times 
"balanced"  against  the  atmosphere;  hence 
the  name  "Balanced  Draft." 

The  average  steam  consumption  of  the 
turbine  is  approximately  2%  of  the  steam 
generated. 

It  is  not  the  writer's  purpose  to  discuss 
at  length  the  theory  of  this  subject,  but 
the  fact  that  at  one  stroke  the  system 
saved  his  company  in  one  of  its  single 
boiler  installations,  about  $1,300  per  year 
impressed  him  so  strongly  that  he  feels 
justified  in  urging  upon  the  members  of 
this  association  an  investigation  into  the 
fuel  saving  it  would  undoubtedly  accom- 
plish in  any  water  plant. 

Of  course,  in  larger  boiler  plants,  the 
corr;pany  does  not  use  the  turbine  blower. 
They  have  a  special  type  of  fan  blower 
for  installations  above  one  or  two  boilers 
which  requires  on  the  average  only  1%% 
of  the  steam  generated  for  its  actuation. 

The  claims  made  for  the  Balanced  Draft 
system,  and  the  writer  has  no  doubt  that 
each  and  every  one  of  them  can  be  sub- 
stantiated, are  as  follows: 

First:  That  it  will  make  a  full  saving 
of.  at  least  10%  over  any  other  system  of 
draft  on  the  market,  using  the  same  coal. 
If  a  cheaper  grade  of  coal  is  obtainable, 
the  saving  will  be  materially  increased. 

Second :  That  the  most  inferior  coal 
can  be  successfully  and  economically  burn- 
ed getting  out  of  it  the  maximum  number 
of  heat  units  possible. 

Third :  That  the  capacity  of  a  boiler  is 
20%  to  2-5%  greater  by  virtue  of  the  "bal- 
ancing" of  the  draft ;  that  is  to  say  that  a 


100  h.  p.  boiler,  builders  rating,  without 
"Balanced  Draft"  becomes  120  to  125  h.  p. 
with  "Balanced  Draft." 

Fourth :  That  the  cost  of  maintenance 
of  a  boiler  and  setting  will  be  greatly  re- 
duced, because  of  the  eliminating  of  the 
strains  of  expansion  and  contraction  due 
io  the  variation  in  the  furnace  tempera- 
ture caused  by  the  infiltration  of  cold  air 
through  the  bricks  and  through  leaks  in 
the  setting;  likewise  by  the  influx  of  cold 
air  through  the  fire  doors  when  open. 

Fifth :  The  suction  of  the  chimney  with 
this  system  is  entirely  eliminated.  I  have 
flung  my  fire  doors  wide  open  time  and 
time  again  to  determine  the  effect  upon 
the  steam  pressure.  It  had  no  effect  what- 
ever, the  steam  pressure  is  apparently 
maintained  just  as  easily.  A  piece  of  paper 
thrown  through  the  fire  door  onto  the  fire 
will  lay  and  burn  wherever  it  strikes  the 
fire,  which  indicates  a  perfect  "balance" 
or  in  other  words  that  the  chimney  suc- 
tion is  practically  nil. 

Sixth :  That  an  even  steam  pressure 
will  be  maintained. 

Seventh :  That  the  horsepower  capacity 
of  any  stack  is  practically  doubled.  The 
pamphlets  explain  clearly  the  reason  for 
this. 

Eighth :  That  great  overload  capacities 
can  be  developed. 

Ninth :  That  the  time  between  clean- 
ing of  tires  can  be  safely  doubled. 


According  to  a  report  of  an  admiralty 
committee  of  the  British  navy  on  deep  water 
diving,  diving  operations  can  be  carried 
out  with  safety  in  depths  up  to  210  ft., 
provided  proper  precautions  are  adopted 
and  suitable  appliances  used.  The  commit- 
tee report  that  the  respiratory  distress 
which,  under  the  conditions  of  diving  hith- 
erto obtaining,  usually  prevents  divers 
from  working  at  more  than  very  moderate 
depths,  such  as  15  to  20  fathoms,  is  due  to 
the  pressure  of  carbon  dioxide  in  the  air 
in  the  helmet,  and.  can  be  entirely  obviated 
by  increasing  the  supply  of  air  in  direct 
proportion  to  the  increase  in  the  absolute 
pressure.  To  enable  a  sufficient  supply  of 
air  to  be  delivered  to  the  divers  two  or 
more  pumps  should  be  coupled  together 
when  operations  are  being  carried  out  in 
depths  exceeding  18  fathoms.  The  serious 
dangers  arising  from  the  liberation  of  bub- 
bles of  nitrogen  in  the  blood  and  tissues 
on  the  ascent  of  a  diver  from  deep  water 
can  best  be  met  by  (1)  Limiting  the  time 
spent  in  deep  water;  and  (2)  ascending 
most  of  the  distance  rapidly,  and  after- 
wards making  the  last  part  of  the  ascent 
in  stages,  with  stoppages  interposed. 


An  ordinance  is  now  before  the  City 
Council  of  Chicago,  111.,  providing  for  the 
abolishment  of  many  dangerous  grade 
crossings  in  the  southern  part  of  the  city. 
The  work  will  cost  between  $5,000,000  and 
$6,000,000  and  will  require  the  construction 
of  46  subways. 
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Railway  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  rail= 
ways.  It  will  cover  road=bed  and  track  construction,  contractor's  plant  and 
organization,  surveying  methods  and  permanent  way  structures. 


The  Cost  of  Driving  an  Earth  Tunnel 
for  a  Railroad. 

During  the  past  decade  a  large  number 
of  descriptions  have  been  written  of  driv- 
ing tunnels  through  rock,  but  only  a  few 
tunnels  excavated  through  soft  materials 
have  been  described  in  engineering  litera- 
.ture,  and  then  only  those  in  which  special 
methods  were  used,  or  unusual  difficulties 
encountered.  The  tunnel  described  in  this 
article  could  not  be  classed  as  unusual  in 
any  respect,  nor  were  any  novel  methods 
used  on  the  work,  but  inasmuch  as  we  are 
able  to  give  the  itemized  cost  of  the  tunnel, 
it  may  prove  of  interest. 

The  tunnel  was  on  the  line  of  one  of 
the  large  western  roads,  on  the  outskirts 
of    a    town.    Crossing    under    some    of    the 
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Fig. 1. 

streets,  but  without  many  houses  in  that 
neighborhood.  The  length  of  this  single 
track  tunnel  was  2,360  ft.  It  was  lined 
with  timber  as  shown  in  Figs.  1  and  2. 
The  cross  section  was  designed  to  have 
ultimately  a  lining  of  concrete.  There 
were  about  15  cu.  yds.  of  excavation  to  the 
running  foot  figured  for  the  cross  section 
as  designed,  which  meant  a  total  excava- 
tion of  35,385  cu.  yds.,  not  including  any 
slips  or  falls. 

The  material  excavated  was  mostly  a 
glacial  depesit  or  till,  there  being  at  one 
end  some  cemented  gravel  that  had  to  be 
blasted  while  the  other  end  was  mostly 
sand.  Temporary  timbers  had  to  be  used 
and  some  trouble  was  experienced  with 
the  earth  slipping,  as  the  method  of  put- 
ting  in   the   timber   roof  shows. 

The  work  was  done  by  company's  forces 
and  the  following  wages  were  paid,  the 
working  day  being  10  hrs. 

Resident  Engineer   $250.00  per  mo. 

Asst.    Engineer    125.00  per  mo. 

Transitman     8-5.00  per  mo. 

Draftsman     75.00  per  mo. 

Rodman     50.00  per  mo. 


Fig.  2. 

Rail   drillers    2.50  per  day 

Trackmen    2.00  per  day 

Dumpmen    2.00  per  day 

Carpenter    foreman    3.50  per  day 

Carpenter.*;     2.50  per  day 

Blacksmith     3.00  per  day 

Helper    2.00  per  day 

Timber    inspector     2.50  per  day 

Timekeeper     2  25  per  day 

Motormen 2.75  per  day 

The  following  men  were  used  at  times 
and   paid   the   following  wages : 

Electrician     $100  0©  per  mo. 

Lineman   S2.50  to      2.75  per  day 

Carshop   foreman 3.00  per  day 

Carshop   carpenter    2.50  per  day 

Machinists    $2.50   to      3.50  per  dav 

Masops     4.00  per  day 

Engineering  and  Superintendence. — Cn- 
der  this  head  is  given  the  cost  of  superin- 
tendence and  the  engineering  work.  The 
superintendence  was  a  cost  that  would 
have  come  under  the  contractor's  item  of 
general  expense,  if  the  work  had  been  done 
by  contract.  The  two  items  of  engineer- 
ing and  superintendence  were  kept  togeth- 
er, but  the  superintendence  was  more  cost- 


ly than  the  engineering,  as  the  resident 
engineer  gave  only  part  of  his  time  to  the 
tunnel  work,  and  even  the  assistant  engi- 
neer's salary  was  not  charged  in  full 
against  the  tunnel.  The  items  going  to 
make  up  this  charge  were: 

Payroll     $4,582.67 

Supplies  and  incidentals    174.81 

Board     663.99 

Telephone  for  office   21.30 

Light    for   office    61.16 


Engineering   and    Superintend'cc  $5,544.03 

This  gives  a  cost  of  Ifi  cts.  per  cu.  yd. 
of  excavation  and  a  cost  of  $2.35  per  lineal 
ft.  of  completed  tunnel. 

Camf  and  Offices. — .\  camp  was  built 
near  the  tunnel  site  for  the  men  to  live 
in,  and  an  office  was  also  established  for 
the  superintendent  and  the  engineers.  A 
temporary  depot  was  built,  and  a  freight 
house  to  store  supplies.  Electric  lights 
were  used-  in  some  of  these  buildings,  and 
water  was  also  placed  in  some,  being  pro- 
cured from  the  town. 

The  total  cost  of  camp  was  $;?,I77.93, 
and.  as  some  of  the  buildings  were  sold 
and  the  depot  was  given  to  the  operating 
department  of  the  road,  a  credit  of  $492 
was  made  to  this  account,  making  the  net 
cost  of  the  camp  $2,685.93.  This  means  a 
cost  per  cu.  yd.  of  excavation  of  8  cts.,  and 
a  cost  per  lin.  ft.  of  tunnel  of  $1.14.  When 
work  is  done  by  contract  the  item  of 
camp  comes  under  general  expense,  but, 
as  a  contractor  usually  charges  his  men  a 
small  rental  for  houses  or  bunks,  there  are 
generally  enough  credits  made  to  the  camp 
account  to  about  balance  it. 

Plant.— In  spite  of  the  length  of  this  tun- 
nel, being  such  as  to  class  it  as  a  long 
tunnel,  a  compressor  plant  was  not  used, 
but  an  electric  motor  was  installed  and 
used  in  operating  a  motor  car  to  haul  ma- 
terial from  the  tunnel.  The  motor  had  been 
used  on  some  other  job  and  had  to  be  re- 
paired. The  total  charge  for  motor,  sup- 
plies, repairs,  operation  and  power  was  $3,- 
132.29.  When  the  tunnel  was  finished  the 
motor  was  sent  to  another  tunnel  that  was 
being  driven  and  a  credit  was  made  for  the 
motor  of  $1,606.36,  and  $.360  for  power 
furnished  for  other  purposes,  leaving  a  net 
charge  of  $1,165.93.  The  cost  per  cu.  yd. 
of  excavation  was  3  cts.,  while  the  cost 
per  lin.  ft.  of  tunnel  was  49  cts.  In  con- 
tract work  this  item  would  be  classed  un- 
der the  head  of  plant. 

Tools. — The  tools  used  on  the  job  were 
small  ones  for  the  excavation  and  timber 
work,  with  the  exception  of  the  electric 
locomotives  and  the  cars  for  hauling  earth 
and  timber.  The  cost  of  the  tools  and 
supplies  was  $6,-520.04.  The  cost  of  re- 
pairing and   maintaining  these  was: 

Labor     $2,684.95 

Coal    ia5.38 

Lumber    195.76 

Iron     : 417.64 


Total 


.$3,433.73 
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This  makes  a  tolal  expenditure  for  tools 
of  ?9,0i).').77.  At  the  end  of  tlic  job,  a 
credit  was  made  of  $3.!)-2'J.16  for  tools  and 
supplies  sent  to  another  job,  leaving  a  net 
charge  for  tools  of  $(i,024.Cl.  This  charge 
properly  belongs  under  the  item  of  plant, 
yet,  inasmuch  as  the  depreciation  on  small 
tools  is  n\uch  greater  than  on  machinery, 
it  is  well  to  keep  a  separate  account  of 
tools.  The  cost  per  cu.  yd.  for  tools  was 
IT  CIS,  Willie  the  cost  per  lin.  ft.  of  tunnel 
was  $2.00. 

E.vl>Iosivcs. — A  car  load  of  Forcite  dyna- 
mite was  bought  for  the  job,  but  only  a 
small  part  of  it  was  used.  The  strength 
was  40  per  cent,  and  it  cost  12%  cts,  per 
lb.  Two  30-hole  exploding  batteries  were 
bought,  and  electrical  exploders  to  use 
with  the  batteries.  The  total  cost  of  ex- 
plosives was : 

Dynamite  &  exploders $2,638.48 

2   batteries    80.00 

Wire     40.00 

Total     $2,7.58.48 

M  the  end  of  the  job,  the  batteries  and 
unused  explosives  were  sent  to  anothet 
piece  of  work.  A  credit  of  $00  was  made 
for  the  two  batteries,  and  $2,030.21)  was 
credited  for  the  explosives.  Consequently 
there  remained  a  net  charge  of  $668.19  fot 
blasting.  This  makes  a  charge  of  2  cts. 
per  cu.  yd.  and  28  cts.  per  lin.  ft.  of  tun 
nel. 

Tunnel  ExcaTation. — The  excavation  was 
done  in  the  usual  manner.  The  heading 
was  excavated  and  timbered,  then  widened 
out  and  the  roof  supported  in  the  manner 
shown  in  the  illustrations,  with  the  addi- 
tion of  temporary  props.  Then  the  bench 
was  excavated  and  the  permanent  timber- 
ing finished.  The  excavated  material  was 
wheeled  out  of  the  heading  in  wheelbar- 
rows, and  horses  were  used  in  pulling  the 
cars  from  the  bench  excavation  to  the 
dump,  but  as  the  haul  became  long,  the 
electric  locomotives  previously  referred  to 
were  used.  Candles  were  used  to  give 
light  in  the  headings,  the  expense  for  this 
being  $116.71.  Electric  wire  was  strung 
for  the  motors  and  also  for  lighting  pur- 
poses. The  costs  for  the  hauling  has  been 
included  in  that  for  plant,  but  this  work 
for  the  lighting  and  the  power  rented,  with 
the  lights,  wires,  etc.,  cost  $1,191.57,  making 
a  total  cost  of  $1,308.28.  This  makes  a 
cost  of  4  cts.  per  cu.  yd.  for  lights,  and  55 
cts.  per  lin.  ft.  of  tunnel. 

Another  item  of  cost  was  some  inci- 
dentals on  the  outside  of  the  tunnel,  such 
as  small  drains  at  street  crossings,  some 
clearing,  a  temporary  trestle,  the  blocking 
up  of  a  warehouse,  and  other  details  on 
which  $1,158.27  was  spent^or  materials 
and  labor.  For  these  incidentals  the  cost 
per  cu.  yd.  was  3  cts.,  and  the  cost  per  lin. 
ft.  of  tunnel  was  49  cts. 

The  expenses  for  labor  and  teams  was 
$75,762.10,  making  a  cost  per  cu.  yd.  of 
$2.14  and  per  lin  ft.  of  tunnel  of  $32.12. 

Timber  Lining. — The  total  amount  of 
timber  used  was  2,434,200  ft.  B.  M.,  cost- 


ing $20,223.18.  This  is  exclusive  of  wedges, 
cordwood  and  iron,  Cordwood  was  used 
for  packing,  the  plans  calling  for  533  cords, 
but  only  4.J1  cords  were  bought,  the  price 
per  cord  being  $1.50.  The  deficiency  was 
made  up  by  using  old  pieces  of  temporary 
timbers  and  scraps.  The  cost  of  the  cord- 
w-ood  was  $658.16.  Wedges  were  made 
from  2x12  boards,  and  cost  to  make  from 
1%  to  2  cts.  a  piece.  These  were  made 
by  contract,  about  15,000  being  used,  cost- 
ing $2,586.95.  The  iron  and  nails  used 
cost  $669.79. 

The  amount  of  permanent  timber  called 
for  by  the  plans  was  1.687,200  ft.  B.  M. 
The  average  price  paid  for  this  was  $8.40 
per  M.  In  addition  to  this  747,000  ft. 
B.  M.  were  used  as  temporary  timbers  and 
for  other  purposes.  This  cost  an  average 
price  of  $8.10  per  M.  The  cost  of  labor 
for  framing  and  placing  timber,  exclusive 
of  the  time  of  the  men  from  the  mucking 
gangs  that  may  have  been  used  tempor- 
arily, was  $8,615.40.  This  gives  a  cost 
for  framing  and  placing  per  M.  ft.  of  tim- 
ber as  called  for  by  the  plans  of  $5.10. 
while  the  cost  per  M.  for  the  total  amount 
of  timber  used  was  $3,54.  Separate  rec- 
ord was  not  kept  of  placing  the  cord- 
wood.    The  total  cost  of  the  lining  was : 

Lumber    $20,223.18 

Cord  wood   658.16 

Wedges    2,586.95 

Iron   " 669.79 

Labor    8,615.40 

Total     $32,753.48 

The  cost  of  each  of  these  items  per  cu. 
yd.  of  excavation  was : 

Lumber  at  $8.30    $0.57 

Cordwood    0.02 

Wedges     0.07 

Iron     0.02 

Labor     0.24 

Tptal     $0.92 

The  cost  per  lin.   ft.   of  tunnel   was : 

Lumber  at  $8.30    $8.53 

Cordwood    0.28 

Wedges 1.00 

Iron     0.28 

Labor     3.65 

Tolal     $13.83 

Personal  Injury. — No  one  was  killed  in 
building  this  tunnel ;  however,  a  number 
of  men  were  hurt,  but  none  seriously. 
Various  expenses  were  incurred  on  ac- 
count of  those  injured,  there  having  been 
paid  out  $2,170.45,  making  a  cost  per  cu. 
yd.  of  6  cts.,  and  per  lin.  ft.  of  tunnel  of 
92  cts. 

Summary  of  Cost. — The  total  cost  of  the 
entire  work  was : 
Engineering     and     Superintend- 
ence   $  5,544.03 

Camp    2,685.93 

Personal  Injury   2,170.45 

Plant  1,165.93 

Tools    6,024.61 

Expenses   668.19 


Tunnel  Excavation : 

Light    1,308.28 

Incidentals 1,158:27 

Labor    75,762.10 

Timber  Lining : 

Lumber   V 20,223.18 

Cord  Wood   658.16 

Wedges    2,580.95 

Iron    669.79 

Labor     8,615.40 

Total    $129,241.27 

The  cost   per  cu.   yd.   for  each  of  these 
items  was : 
Engineering    and    Superintendence.  ..  .$0.16 

Camp    08 

Personal    Injury    06 

Plant 03 

Tools  17 

Explosives   02 

Tunnel  Excavation: 

Light    04 

Incidentals    03 

Labor    2.14 

Timber  Lining : 

Lumber     57 

Cord   Wood    02 

Wedges  07 

Iron    02 

Labor     24 

Total   $3.65 

The  cost   per  lin.   ft.  of  tunnel    for  e^ch 
item  was: 
Engineering   and    Superintendence...  $2.35 

Camp  1.14 

Personal  Injury 92 

Plant     49 

Tools    2.55 

Explosives   28 

Tunnel  Excavation : 

Light    55 

Incidentals     49 

Labor    32.12 

Timber  Lining: 

Lumber    8.53 

Cord   Wood    28 

Wedges     1.09 

Iron    28 

Labor    3.65 

Total    $54.82 

The  total  payroll  on  the  job  amounted 
to  about  $90,000  and  it  will  be  noticed  that 
the  amount  paid  out  for  personal  injuries 
was  $2,170.45.  If  liability  insurance  had 
been  taken  out  for  this  job  the  rate  would 
have  been  less  than  2  per  cent,  hence 
money  would  have  been  saved.  It  is  al- 
ways well  on  construction  work  to  carry 
this  kind  of  insurance. 

No  record  was  kept  of  the  slips  and 
slides  that  occurred  in  the  tunnel,  but 
some  must  have  occurred  as  glacial  drift 
is  apt  to  be  treacherous  material  to  tunnel 
through,  and  this  must  not  have  been  an 
exception  to  the  rule,  as  the  large  amount 
of  temporary  timber  used  bears  witness. 

Considering  the  high  wages  paid,  and  the 
fact  that  the  work  was  done  by  day  labor, 
the  cost  is  not  excessive,  but  no  doubt  tim- 
ber was  wasted,  yet  the  prompt  use  of  tem- 
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porary  timbers  in  some  places  may  have 
saved  money  when  heavy  slips  were  threat- 
ened.  . 

The  engineering  and  superintendence  to- 
gether were  less  than  5  per  cent  of  the 
total  cost.  This  would  mean  that  the  en- 
gineering expense  did  not  exceed  2  per 
cent,  and  the  cost  of  locating  the  work  is 
included  in  this.  The  item  of  general  ex- 
pense, as  a  contractor  would  have  classi- 
fied it,  including  superintendence,  camp, 
and  personal  injury,  was  about  6  per  cent. 
This  could  have  been  cut  down  a  little  by 
taking  liability  insurance,  and  charging 
rent  for  the  camp.  The  plant  and  tool 
charge  was  a  little  more  than  5  per  cent. 
The  tunnel  lining  was  25  per  cent  of  the 
total  cost. 

The  excavation  of  the  heading  was  com- 
menced in  March.  Work  was  started  at 
both  ends  of  the  tunnel.  During  April  no 
work  was  done  inside  the  tunnel,  but  in 
May  active  operations  were  commenced 
and  night  and  day  forces  were  put  to  work. 
The  headings  were  finished  in  August,  and 
the  benches  cleaned  up  by  the  middle  of 
September.  Each  heading  foreman  worked 
from  9  to  10  men,  while  the  bench  fore- 
men worked  from  15  to  20  men  in  their 
gangs.  At  one  end  of  the  tunnel  a  bench 
sub-foreman  with  extra  men  were  used 
for  several  months.  When  work  first  com- 
menced, the  track  gangs  had  from  10  to  15 
men  in  them,  there  being  a  track  gang  for 
each  end  of  the  tunnel ;  but,  as-  soon  as 
the  work  was  well  under  way,  these  gangs 
were  cut  down  to  6  men  each,  and  at  the 
end  only  4  men  were  kept  in  a  gang.  The 
timber  gangs,  consisted  of  a  foreman  from 
7  to  10  carpenters  and  a  timber  inspector. 
There  was  a  night  and  day  gang  of  car- 
penters from  May  to  September. 

A  railroad  in  Honduras  which  has  just 
been  opened  to  traffic  as  far  as  Ceiba,  35 
miles,  was  built  with  creosoted  pine  ties 
from  the  United  States. 

The  following  table,  compiled  from  a  re- 
cent bulletin  of  the  College  of  Engineering 
of  the  University  of  Illinois  shows,  for 
each  class  graduated  from  that  department 
since  1893,  the  percentage  of  the  total  num- 
ber of  men  in  the  class  who  are  at  present 
engaged  in  engineering  work : 

Per  Cent  Now 
in  Engineering 
Class.  No.  Graduated.     Work. 

1893 28  79 

1895 47  96 

1896 39  69 

1897 52  85 

1898 45  96 

1899 47  92 

1900 39  85 

1901 42  69 

1902 56  95 

1903 53  98 

1904 99  94 

1905 96  100 

1906 132  100 

1907 140  100 


Bridges,  Buildings  and  Foundations 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  steel 
and  masonry  bridges  and  buildings  and  of  foundation  work  of  all  kinds.  It 
will  give  special  attention  to  erection  plant  and  tools,  falseworks  and  centers 
and  cost  data  of  all  kinds. 


Method  of  Erecting  Transmission  Line 

Towers    in   Assembled    Condition 

by  Means  of  Gin  Poles  with 

Some  Data  on  Cost.* 

The  towers  were  built  to  carry  two 
three-phase  20,000-volt  circuits  of  No.  4 
hard-drawn  copper  wire,  the  insulators  be- 
ing triple  petticoated  and  tested  to  60,U00 
volts.  A  ground  wire  is  placed  in  the 
center  on  the  upright  pipe  for  lightning 
protection,  and  two  telephone  wires  are 
carried  on  insulators  mounted  within  the 
steel  pole  structure.  They  are  of  struc- 
tural steel  heavily  galvanized,  and  were 
shipped  in  bundles,  most  of  which  could 
be  handled  by  four  men.  There  were  four 
similar  pieces  for  one  tower,  the  large 
cross  arm  and  the  pipe  for  ground  wire, 
being  very  heavy,  were  shipped  separately. 
The  towers  were  assembled  in  the  field 
with  bolts  and  nuts  heavily  galvanized 
over  the  threads.  The  net  weight  of  each 
standard  tower  is  2,200  lbs. 

Several  methods  of  erection  were  con- 
sidered, the  most  popular  suggestion  be- 
ing the  movable  A-frame.  This  method, 
as  well  as  others,  could  not  be  used  for 
several  reasons.  The  center  of  gravity  of 
the  towers  is  very  high,  and  the  steep 
slopes  upon  which  they  had  to  be  erected 
would  have  made  it  necessary  for  the  A- 
frame  to  work  at  right  angles  to  the  line, 
in  which  case  the  tower  would  have  had  to 
be  turned  after  erecting  owing  to  the  nec- 
essity of  assembling  it  with  the  cross  arm 
lying  flat  upon  the  ground.  Some  of  the 
hills  were  so  steep  that  the  towers  had  to 
be  cut  away  to  fit  before  erection,  and  sep- 
arate concrete  anchorages  were  used  for 
laterals  and  horizontals  braces.  There 
were  few  level  spots.  The  weight  of  an 
A-frame  would  have  been  too  great  in  one 
piece,  as  it  had  to  be  carried  by  hand  from 
tower  to  tower,  because  of  the  broken 
character  of  the  country.  Moreover,  the 
bottom  legs  of  the  tower  were  too  flexible 
for  the  weight  thrown  on  them  sideways 
during  erection  in  a  manner  not  contem- 
plated in  the  design.  While  the  lateral 
braces  were  large  enough  for  the  tension 
which  will  come  on  them  after  erection  by 
reason  of  the  pull  due  to  wind  pressure, 
they  could  not  carry  the  compression 
which  would  have  come  on  them  in  re- 
sisting the  stresses  developed  by  the  ec- 
centric loading  at  the  end  of  the  leg  dur- 
ing erection. 

As  a  result  of  these  conditions  peculiar 
to  the  tower  and  the  country,  the  follow- 


ing method  was  employed  for  application 
by  an  American  general  foreman,  all  of 
the  rest  of  the  labor,  with  one  exception, 
being  Porto  Rican. 

One  gang  in  charge  of  a  Porto  Rican 
engineer  dug  the  holes,  put  in  the  con- 
crete footings,  and  cut  off  or  lengthened 
the  lower  legs  to  correspond  to  the  slope 
of  the  hillside.  Another  gang  assembled 
the  towers  with  the  exception  of  the  lower 
leg  pieces,  while  another  gang  erected  the 
small  gin-pole.  Then  came  the  main  erect- 
ing gang  carrying  large  gin-poles,  blocks, 
tackle,  dead-men,  tools,  etc.  The  small 
gin-pole  being  in  place,  the  last  gang 
quickly  erected  the  first  large  gin-pole, 
which  in  turn  was  used  to  erect  the  sec- 
ond. 

The  most  difficult  problem  at  each  tower 
was  the  anchoring  of  the  many  guy  lines 
needed.  For  this  purpose  trees  were  oc- 
casionally used,  but  in  most  cases  steel 
dead-men  had  to  be  driven  in  the  ground; 
in  some  cases  the  ground  was  so  soft  that 
two  dead-men  had  to  be  used.  The  erect- 
ing of  the  main  poles  was  in  charge  of  a 
mate  from  a  Porto  Rican  sailing  vessel,  as 
sub-foreman,  his  principal  assistants  being 
si.x  sailors  whose  carefulness  and  good 
judgment  were  such  that  only  twice  did 
the  gin-pole  break  away. 

At  each  angle  point,  the  tower  was  set 
to  bisect  the  angle  in  the  transmission  line, 
a  supporting  guy  being  held  by  concrete 
anchorage.  Four  or  five  towers  were 
erected  per  day.  After  the  men  had  gained 
a  little  experience  the  cost  of  erection,  in- 
cluding all  labor  and  material,  sub-deliv- 
ery of  towers  and  concrete,  cement  at  $3.50 
per  barrel  at  the  tower,  assembling,  erect- 
ing and  concrete  footings  and  casing  was 
brought  down  to  from  $25  to  $27  per  tow- 
er. Owing  to  special  work,  and  some  tow- 
ers in  exceptionally  bad  locations,  which 
required  more  care  and  more  concrete, 
and  owing  to  delays  caused  by  right  of 
way  fights,  the  average  cost  was  consider- 
ably higher.  Each  common  laborer  was 
paid  75  cts.  per  day,  the  sub-foreman  re- 
ceiving $2  or  $3. 


♦Condensed  from  an  article  by  W.  R. 
Strickland  in  "Electrical  World"  for  June  13, 
1908. 


At  the  beginning  of  the  year  1907  the 
rolling  stock  of  the  state  railways  of  Chile 
consisted  of  4,000  cars,  with  a  total  ton- 
nage of  50,000  tons,  and  during  the  year 
1,400  cars  were  added,  with  a  tonnage  of 
40,000  tons,  making  the  total  tonnage  in  use 
on  the  state  railways  at  the  close  of  the 
year  90,000  tons.  During  the  year  1907  this 
rolling  stock  handled  3,400,000  tons  of 
freight,  against  2,800,000  tons  for  1906. 
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The  Method  of  Removing    the    Large 

Train  Shed  at  Grand  Central 

Station  New  York/ 

CEORCE    .v.     IIARWOOU,    M.    AM.    SOC.    C.    E. 

Some  fiaturcs  of  the  improvement 
wliicli  have  been  taken  up  since  the  paper 
was  prepared,  may  be  of  interest.  The 
most  important  of  these  is  the  removal  of 
the  train-shed  of  the  Grand  Central  Sta- 
tion. 

It  was  originally  contemplated  that  traf- 
fic would  be  transferred  to  the  new  east 
side  station  before  it  became  necessary  to 
remove  the  old  train-shed.  This  was  pre- 
vented by  the  increase  in  traffic  and  the 
progress  of  the  excavation.  Last  fall, 
therefore,  it  was  decided  to  remove  the 
shed  while  the  through  passenger  trains 
of  the  New  York  Central  and  the  through 
and  local  trains  of  the  New  Haven  con- 
tinued to  use  the  old  station. 

It  is  proposed  to  remove  all  of  the  shed 
north  of  the  passenger  waiting-room.  The 
length  of  this  portion  is  about  GOO  ft.,  and 
consists  of  wrought-iron  arches,  the  mate- 
rial for  which  was  imported  from  Eng- 
land and  erected  in  1870.  The  arches  are 
built  in  the  form  of  a  truss,  the  section  be- 
ing about  4  ft.  from  back  to  back  of  chord 
tees.  They  have  a  span  of  200  ft.  1  in.,  . 
from  center  to  center  of  pins,  with  a  clear 
distance  of  85  ft.  from  the  top  of  the 
platform  to  the  under  side  of  the  arch. 
The  bottoms  of  the  arches  are  tied  to- 
gether under  the  tracks  with  3-in.  rods. 
The  distance  from  center  to  center  of 
arches,  longitudinally,  is  20  ft.  3%  in. 
There  are  about  1,350  tons  of  wrought 
iron,  350  tons  of  cast  iron,  90,000  sq.  ft. 
of  corrugated-iron  roofing,  60,000  sq.  ft.  of 
glass,  and  530,000  brick  to  be  taken  down, 
loaded  into  cars  and  removed  from  the 
terminal  without  interference  with  the  reg- 
ular business. 

To  accomplish  this,  and  reduce  to  a  min- 
imum the  possibility  of  accident  by  falling 
material,  it  was  decided  to  erect  a  traveler, 
the  outlines  of  which  would  conform  to 
the  general  contour  of  the  train-shed,  span- 
ning all  platforms,  with  heavy  floors  ex- 
tending the  entire  width  of  the  shed.  The 
supports  for  the  traveler,  details  of  which 
are  indicated  by  the  accompanying  illustra- 
tion, rest  on  the  five  intermediate  plat- 
forms, and  are  carried  on  heavy  cast  wheels 
which  roll  on  standard  100-lb.  rails.  The 
load  on  each  platform,  including  the  weight 
of  two  of  the  train-shed  trusses,  is  200 
tons,  this  being  distributed  over  the  entire 
width  of  the  platform  by  ties  supporting 
the  rail,  and  covered  with  temporary 
planking  so  as  not  to  interfere  with  the  u«c 
of  the  platform  fnr  regular  business.  The 
traveler  contains  370,000  ft.,  B.  M.,  of  lum- 
ber, 65  tons  of  bolts  and  washers,  and  33 
tons  of  plates  and  castings.  It  has  a  length 
of  65  ft.,  which  will  permit  of  blocking  up 


•Abstracted  from  a  discussion  on  a  paper 
on  "Thi*  Elcctrlfioatlon  of  N.  Y.  C.  &  H.  R. 
R."  printed  In  Vol.  XXXIV,  p.  496,  of  the 
Transartiuns  of  the  American  Society  of 
Civil  Engineers. 
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two  of  the  shed  trusses  on  it  at  the  £a:ne 
time.  It  is  equipped  with  six  stiflf-leg  der- 
ricks which  are  operated  by  two  engines. 
Flaps  are  hung  on  the  sides,  from  the  first 
platform  level,  to  protect  passengers  on  the 
outside  station  platforms.  The  south  face 
is  boarded  over,  forming  a  false  end  for 
the  train-shed  as  the  traveler  moves  south. 
The  material  was  all  framed  at  the  com- 
pany's yard  at  Harmon.  Portions  ready  for 
erection  v/ere  then  brought  into  the  station 
and  set,  up  to  the  elevation  of  the  first 
floor,  at  night.  After  this  had  been  placed, 
the  Fcmainder  of  the  traveler  was  erected 
during  the  day,  the  members  being  brought 
in  and  lifted  to  the  first-floor  level  at  night. 

As  fast  as  the  traveler  is  moved  south  it 
is  followed  up  with  temporary  wooden  can- 
opies, thus  subjecting  the  platforms  to  a 
minimum  amount  of  exposure.  As  soon  as 
the  traveler  has  been  moved  to  a  new  posi- 
tion and  blocked  up,  two  train-shed  trusses 
are  blocked  on  top  of  it.  and  the  corru- 
gated-iron roofing,  glass,  skylights,  and  pur- 
lins are  removed.  The  northerly  truss  is 
then  cut  into  eight  sections  by  using  hack- 
saws and  knocking  off  the  rivet  heads  at 
the  joints.  The  derricks  .hen  place  these 
sections  on  the  traveler  platforms,  all  this 
work  being  done  during  the  day.  The  night 
gang  loads  the  material  from  the  platforms 
in  cars  placed  on  the  passenger  tracks  un- 
der the  traveler. 

The  traveler  is  moved  by  jacks,  two  15- 
ton  jacks  being  placed  on  each  platform, 
and  each  being  operated  by  two  men  at 
signal  so  as  to  maintain  a  uniform  move- 
ment. The  work  is  done  in  units  of  40  ft., 
and  it  requires  5  hours  to  move  the  trav- 
eler this  distance.  Now  that  the  north 
portal  and  the  first  few  northerly  bays  are 
removed,  it  is  expected  that  the  average 
progress  v/ill  be  about  one  truss  for  each 
4  days. 

The  taking  down  of  the  north  portal  was 
the  most  delicate  part  of  the  operation,  on 
account  of  the  necessity  for  cutting  away 
all  connections  between  the  portal  and  the 
train-shed  before  the  work  of  demolishing 
could  begin.  The  north  end  of  the  traveler 
was  constructed  with  beams  projecting  5  ft. 
beyond  the  face.  These  were  pushed 
through  the  window  openings,  or  through 
openings  cut  in  the  metal  sheathing,  and 
the  entire  portal  was  lashed  to  the  traveler. 
Wooden  troughs  were  constructed  at  the 
various  platform  levels  so  as  to  prevent 
loose  metal  from  falling  on  the  tracks  be- 
low. 


Leon  Delagrange,  the  French  aeroplane 
operator,  in  a  flight  at  Milan  June  22  re- 
mained in  the  air  16%  minutes  and  went 
a  little  more  than  eleven  miles. 


The  survey  for  the  2,000-mile  Kalabagh- 
Makarwad  Ry.  in  India  has  been  started. 
The  first-named  terminus  has  salt  mines 
and  the  other  a  rich  coal  mine  near  by, 
worked  by  Rai-Sahab  Anupsingh. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Tests  of  the  Spreading  Power  of  Paints. 

Mr.  Wni.  T.  Magrudcr,  professor  of  me- 
chanical engineering  at  the  Ohio  State 
University,  conducted  a  series  of  tests  at 
the  shops  of  the  Pennsylvania  R.  R.  at 
Columbus,  Ohio,  to  determine  the  spread- 
ing power  of  certain  paints  under  various 
conditions. 

The  painting  was  done  on  flat  plates  of 
Vt  in.  steel,  5  ft.  wide  and  9  to  10  ft. 
long,  having  from  45  to  48  sq.  ft.  of  area. 
Old  and  rusty  sheets  were  cleaned  by  wire 
brushes  and  some  were  sandblasted.  New 
sheets  were  coated  with  mill  oxide.  Fresh- 
ly opened  cans  of  ready  mi.\cd  paint  were 
used  and  the   red  lead  was  freshlv   mixed 


A  Large  Dredging  Contract:  The  In- 
land Waterway  from  Pamlico 
Sound  to  Beaufort  Inlet,  N.  C. 
Bids  are  now  being  asked  by  Capt.  Earl 
I.  Brown,  Corps  of  Engineers,  U.  S. 
Army.  Wilmington,  N.  C,  for  constructing 
an  inland  waterway  from  Pamlico  Sound 
to  Beaufort  Inlet.  N.  C.  The  work  ac- 
cording to  information  prepared  by  Mr.  G. 
C.  Schercr,*  will  necessitate  dredging  3,- 
r)00,000  cu.  yds.  of  material.  The  river  and 
creek  portions  of  the  waterway  will  oflfer 
but  the  usual  dredging  problem,  the  mate- 
rial being  thought  to  consist  of  soft  mud, 
sand.  clay,  shell  and  silt;  it  is  not  be- 
lieved  that    rock,   large   boulders   or   com- 


DETAIL  SUMMARY  OF  THE  TESTS  OF  THE     SPREAflNG  POWER  OF  PAINTS. 


Mixed     Paint 
Used   in 


Cost  of 
Materials. 
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Make  of  Paint. 
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First  Coats  on 

Carbonizing     coating 1.12       9.35     S5.5 

Red  lead,  30  lbs.  to  1  gal.  oil.3.2.5     27.01     85.8 
Red  lead.  35  lbs.  to  1  gal.  oil.3.53     29.41     78.7 

Detroit  Superior  Graphite 1.31     10.90     80.2 

Second  Coats  on 

Carbonizing  coating   1.19       9.90     78.0 

Red  lead,  30  lbs.  to  1  gal.  oil.3.23     26.89     80.5 
Red  lead.  35  lbs.  to  1  gal.  oil.3.56     29.63     78. 3 

Detroit  Superior  graphite 1.30     10.84     75.3 

First  Coats  on  Rusted  Plates. 

Carbonizing  coating  1.07       8.87     95.0 

Red  lead,  30  lbs.  to  1  gal.  oil. 3. 35     27.88     82.0 

First  Coats  on 

Carbonizing  coating   1.19       9.90     77.0 

Red  lead,  30  lbs.  to  1  gal.  oil.3.27     27.18     81.0 
Red  lead,  35  lbs.  to  1  gal.  oil.3.60     29.95     78.0 

Detroit  Superior  Graphite 1.28     10.64     80.0 

Raw   linseed   oil 0.93       7.77     77.0 

First  Coats  on  Sandblasted  Plates. 

Carbonizing  coating   1.19       9.92     80.0 

Raw   linseed   oil 0.93       7.77     80.0 


Sandblasted  Plates. 

45  Ve 

46.18   0.35    0.037 

1226.9 

11.5 

$1.50 

12.23  cts 

45% 

46.18   1.03   0.038 

1203.2 

17.5 

2.11 

17.54  cts 

53% 

46.S0   1.43   0.049 

1035.0 

20.4 

2.32 

22.41  cts 

50% 

46.79   0.56  0.052 

918.2 

12.3 

1.25 

13.61  cts 

Sandblasted  Plates. 

43% 

46.17   0.37   0.038 

1223.1 

8.5 

J1.50 

12.27  cts 

42% 

48.12   0.96   0.036 

1359.6 

22.(1 

2.11 

15.52  cts 

44% 

47.19   1.04    0.035 

1345.4 

16.5 

2.32 

17,24  cts 

44% 

47.26   0..55   0.050 

inoi.2 

10.2 

1.25 

12.49  cts 

Not 

Cleaned.    Onlv   Wire-Brushed. 

47% 

43.08   0.43  0.048 

898.0 

11.5 

$1.50 

16.70  cts 

47% 

33.42   2.16   0.077 

432.3 

17.0 

2.11 

4S.80  cts 

Mill- 

Oxide  Plates. 

45% 

46.15  0.31   0.031 

1473.4 

S.8 

$1.50 

10.18  cts 

68% 

46.93   0.99   0.036 

1293.2 

12.0 

2.11 

16.31  cts 

46% 

46.15   1.46   0.049 

949.S 

12.2 

2.32 

24.42  cts 

73% 

43.19    0.41   0.039 

1108.4 

9.8 

1.25 

11.28  cts 

45% 

46.11   0.12   0.015 

3020.1 

1. 1 

0.40 

1.32  cts. 

Well 

Brushed  Out. 

Thin  Coats. 

72% 

46.20   0.19   0.019 

2432.4 

19.8 

$1.50 

6.16  cts. 

72% 

46.20  0.12   0.015 

3043.2 

13.0 

0.40 

1.31  cts. 

with  raw  linseed  oil  and  kept  constantly 
stirred  during  the  painting.  A  new  6/0 
Extra  B  Wolfe  brush  was  used  with  each 
paint.  The  cans  of  paint  with  their  brush 
and  stirrer  were  weighed  and  check  weigh- 
ed before  and  after  applying  the  paint: 
and  from  the  specific  gravities  the 
amounts  used  were  calculated  in  gallons. 
All  weighings  and  calculations  were  made 
and  checked  by  two  persons.  The  specific 
gravity  of  the  red  lead  pigment  was  8.86. 
The  painter  was  instructed  to  brush  the 
paints  out  in  the  usual  way  to  a  uniform 
coat,  as  if  he  were  painting  a  tank  or  car. 
He  did  not  know  in  the  interest  of  which 
paint  the  tests  were  being  made. 

The  accompanying  table,  which  is  self 
explanatory,  gives  the  results  obtained  from 
the  tests. 

The  Carbonizing  Coating  is  a  paint  that 
is  manufactured  by  the  Gohecn  Manu- 
facturing Co..  of  Canton.  Ohio. 


pact  gravel  will  be  encountered.  The 
greater  portion  of  the  canal  connecting 
.\dams  and  Core  Creeks  lies  in  heavily  tim- 
bered swamp. 

The  work  is  provided  for  in  an  Act  of 
Congress  of  1907  which  provided  for  "Im- 
proving and  Constructing  Inland  Water- 
way from  Pamlico  Sound  to  Beaufort  In- 
let, N.  C,"  and  for  which  the  sum  of 
$550,000  was  appropriated  under  the  con- 
tinuing-contract  system.  This  appropria- 
tion provides  for  what  is  known  as  the 
third  division  of  the  inland  waterway  from 
Norfolk.  Va.,  to  Beaufort  Inlet,  N.  C. :  the 
third  division  covers  a  distance  of  about  50 
miles,  from  Pamlico  Sound  to  Beaufort 
Inlet.  On  this  distance  a  minimum  depth 
of  10  ft.  at  low  water  is  to  be  secured  by 
dredging  .^dams  and  Core  Creeks  and  con- 
structing a  canal  of  the  same  depth  be- 
tween the  heads  of  these  two  creeks. 


•TJ.  S.  Engineers'  Office.  Wilmington,  N.  C. 
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The  length  of  that  part  of  Division  3  up- 
on which  improvement  is  required  is  about 
14  miles,  about  five  miles  being  through 
firy  land.  The  channel  has  its  terminus  in 
Beaufort  Harbor.  Its  course  is  northerly 
from  Beaufort  through  Newport  River  and 
Core  Creek  to  the  liead  of  the  latter, 
lliencc  through  the  intervening  land  to 
.Adams  Creek,  and  down  Adams  Creek  to 
tlie  10-ft.  contour  in  Neusc  River.  The 
dimensions  of  the  channel,  as  given  in  the 
Report  of  the  Board  of  Army  Engineers 
upon  which  the  Act  of  Congress  making 
appropriation   is  based,  are  as  follows : 

Bottom     Side 
Width.  Slopes 
Exc.Tv.ition  through  dryland..   90ft.        1:2% 

N.Trrow  7>arts  of  rivers 12.t  ft.         l:a 

Wide  parts  of  rivers 250  ft.         1:3 

Open  .«!Ounds  and  across  bars.. 300  ft.         1:.5 

There  is  now  a  navigable  depth  of  5% 
ft.  at  low  water  in  Adams  Creek  for  ap- 
proximately six  miles  from  its  mouth,  and 
a  depth  of  about  1%  ft.  at  low  water  over 
the  bar  at  the  month  of  Core  Creek  on 
the  Beaufort  Inlet  side.  Core  Creek  is 
practically  bare  at  low  water. 

Bids  for  the  work  will  be  opened  July 
27. 


Two  -  New    [Developments    in      Road 
Machinery. 

The  accompanying  sketches  show  two 
new  machines  for  road  work  which  have 
distinctive  features  of  interest.  One  is  an 
adjustable  road  drag  and  the  other  is  a 
road  grader  with  a  carrying  truck  whose 
wheels  can  be  adjusted  to  any  necessary 
inclined  position. 

Figure  1  is  a  sketch  of  the  road  drag. 
It  is  of  steel  throughout,  with  the  excep- 
tion of  the  running  board  on  top ;  the 
blades  being  detachable  and  reversible 
steel  plates  fastened  to  steel  angle  car- 
riers. The  sketch  shows  how  the  blade 
carriers  are  hinged  to  the  frame  and 
swung  forward  or  back  by  an  operating 
lever  to  any  angle  with  the  vertical.  In 
addition  to  this  adjustability  of  the  blades 
there  is  an  adjustable  hitch  by  which  tlic 
angular  travel  of  the  frame  on  the  road 
can  be  regulated.     The  possibility  of  adapl- 


Fig.    1 — Adjustable    Steel    Road    Drag. 

ing  this  drag  to  any  kind  of  soil  is  clear. 
Where  the  roadbed  is  coinparatively  level 
iiid  hard  and  needs  only  to  be  smoothed 
up  the  blades  may  be  kept  vertical.  When 
the  roadbed  is  rough  the  blades  can  be 
pitched    forward    to    cut    away    the    ridges 


and  carry  the  material  into  the  ruts  and 
depressions.  In  Very  soft  material  or  when 
crossing  a  culvert  or  bridge  the  blades  are 
swung  backward  and  ride  easily  over  the 
surface.  It  will  be  noted  that  the  op- 
erator can  adjust  the  blades  instantly  and 
that  the  blades  are  removable  as  they 
wear  out. 

Figures   2   and   3    show    the    manner     in 
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but  in  the  opposite  direction  to  the  pinch 
which  tends  to  be  produced  by  the  earth 
pressure  on  the  mould  board.  In  Fig.  2 
the  same  machine  is  shown  with  the 
mould  boaVd  lowered  and  the  earth  pres- 
sure acting  against  it  as  represented  by  the 
line  Fx.  If  it  be  noted  that  the  pressure 
Px  tends  to  bind  the  wheel  with  reference 
to   the   spindles,    in    the   opposite   direction 


Fig.    2 — Diagram    of    Grader    Wheels  with    Mould   Board   Raised. 


whicli  the  wheels  are  mounted  on  the 
carrying  truck  of  the  road  grader.  It  will 
be  noted  that  they  can  be  swung  to  any 
angle  with  a  perpendicular  to  the  axle  by 
means  of  hinged  spindles.  The  purpose 
of  this  construction  is  explained  as  fol- 
lows :  The  wheels  of  a  road  machine  have 
two  loads  to  carry,  namely  the  weight  of 
the  machine  acting  vertically  and  the 
thrust   of   the   mould   board  acting  parallel 


from  the  pressure  Fy,  it  will  be  seen  that 
the  two  pressures  counteract  each  other 
and  the  "pinch"  on  the  spindle  due  to  Fy 
is  removed  by  the  counter  pressure  Fx, 
so  that  the  wheels  bear  uniformly  on  the 
spindles.  ■  In  operation  the  driver  swings 
the  wheels  by  means  of  the  ratchet,  spur 
and  worm  device  indicated  until  the  bear- 
ing is  even ;  this  is  told  by  the  "chuckle" 
of  the  wheels  on  the  spindles.     In  addition 


Fig.  3 — Diagram   of  Grader  Wheels     with    Mould   Board   Lowered. 


to  the  surface  of  the  roadbed.  Figure  1 
shows  the  machine  set  ready  for  work,  but 
with  the  mould  board  up  and  consequently 
no  side  thrust  on  the  machine.  The  wheels 
lean  up-hill,  the  pressure  due  to  the 
weight  of  the  machine  and  represented  by 
the  line  Fy  causing  a  side  pressure  on  the 
upper  sides  of  the  wheels  and  also  caus- 
ing the  wheels  to  "pinch"  on   the  spindles. 


to  no  pincliing  this  arrangement  prevents 
side  slipping  and  does  away  with  side  draft. 
Both  front  and  rear  wheels  are  adjustable 
as  descnbed  and  either  pair  can  be  ad- 
justed independently  of  the  other. 

These  machines  are  manufactured  by 
the  J.  D.  ,\dams  Co.,  Indianapolis,  Ind.,  to 
which  we  are  indebted  for  the  above  in- 
formation. 


July  I,  1908. 
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Methods  and  Costs;  Some  Old,  Some 
New. 
Removing  Pencil  Marks  from  Trac- 
ings.— Blue  and  black  pencil  marks  can 
be  removed  from  a  tracing  by  dampen- 
ing a  cloth  with  benzine  and  applying  it 
to  the  tracing.  The  tracing  should  be 
laid  on  a  newspaper,  or  some  paper 
that  is  not  wanted,  before  applying  the 
benzine,  as  it  will  pass  through  the  trac- 
ing and  spoil  a  pencil  drawing.  Plenty 
of  linen  cloth  can  be  obtained  by  wash- 
ing out  tracing  cloth. 

Sanitary   Inspection   of  Watersheds. — 

A  new  system  of  making  inspections  of 
the  Skaneateles  watershed  near  the 
source  of  water  supply  of  the  city  of 
Syracuse,  N.  Y.,  has  been  put  into  effect. 
An  index  system  showing  the  conditions 
at  places  on  the  watershed  and  giving 
a  record  of  the  progress  of  improve- 
ments is  now  kept  in  the  office  of  the 
Department  of  Works.  The  inspector  in 
his  trips  around  the  lake  carries  in  a 
leather  case  cards  measuring  about  8  by 
10  ins.  One  of  the  cards  will  be  used 
to  show  conditions  at  each  piece  of  prop- 
erty. Upon  subsequent  visits,  if  it  is 
found  that  the  inspector's  instructions 
in  regard  to  the  removal  of  temporary 
nuisances  have  not  been  carried  out,  re- 
port will  be  made  to  the  State  Board  of 
Health,  making  it  necessary  for  the  land 
owners  to  deal  thereafter  with  state  au- 
thorities. 

Converting  Catch  Basins  Into  Inlets. — 

During  the  past  year  the  city  of  Easton, 
Pa.,  John  McNeal,  city  engineer,  aban- 
doned the  practice  which  required  the  con- 
struction of  catch  basins  on  all  streets, 
and  has  converted  the  catch  basins  into 
inlets,  on  line  of  brick-paved  streets  where 
the  size  of  sewers  was  3  ft.  in  diameter  or 
larger.  This  change  was  made  by  filling 
the  space  below  the  outlet  pipe  of  the 
basin,  with  ashes  up  to  within  (y  ins.  of 
the  outlet,  covering  this  last  6  ins.  with 
concrete  and  sloping  the  surface  to- 
ward the  outlet  pipe.  A  total  of  88  catch 
basins  were  changed  in.  this  way  at  a  cost 
of  about  $2  per  basin.  The  results  ob- 
tained have  been  most  satisfactory,  as  the 
inlets  now  clean  themselves  during  each 
storm  without  causing  any  deposit  in  the 
main  sewer.  And  the  city  is  relieved  from 
the  expense  of  cleaning,  which  amounted 
in  former  years  to  about  40  cts.  per 
basin  per  month. 

Stretching  Tracing  Cloth  on  a  Draw- 
ing Board. — A  good  way  of  stretching 
tracing  cloth  on  a  drawing  board  is  by 
means  of  small  ?/<  oz.  tacks.  .\  special 
hammer  made  of  H  in.  round  steel  and 
tempered  is  used  to  drive  into  and  re- 
move the  tacks  from  the  board.  One 
end  of  the  hammer  is  turned  over  at 
right  angles  to  the  length  so  that  the 
end  is  -;4  in.  from  the  inner  face;  the 
other  end  is  straight  and  sharpened  like 
a   chisel.      One    end   is   used   for   driving 


and  the  other  for  removing  the  tacks. 
The  whole  is  about  6yi  in.  long.  The 
hammer  is  magnetized  at  a  dynamo  and 
will  pick  up  tacks  so  they  do  not  need 
to  be  handled  with  the  fingers.  Place 
the  tracing  cloth  on  the  board  and 
empty  a  box  of  tacks  on  the  tracing  and 
tack  the  center  of  the  four  sides  with 
two  tacks  each,  stretching  the  tracing 
tight.  Then  stretch  the  tracing  by  work- 
ing from  the  center  of  the  sides  to  the 
corners,  placing  a  tack  every  two  or 
three  inches.  This  gives  a  perfectly 
smooth  surface  to  work  upon,  and  the 
tacks  do  not  interfere  with  the  sliding  of 
the  T-square.  The  tacks  are  removed 
with  the  chisel  end  of  the  hammer,  tak- 
ing up  one  tack  after  another. 

Data  on  Handling  Cast  Iron  Pipe  Cul- 
verts.— Mr.  John  C.  Sesser,  Engineer  of 
Construction,  C,  B.  &  Q.  Ry.,  gives  the 
following  data  on  the  cost  of  unloading, 
hauling  and  placing  cast  iron  pipe.  In 
1905  that  railroad  on  its  extension  from 
Centralia,  111.,  to  Herrin,  used  for  its 
culverts  ordinary  cast  iron  pipes  up  to 
a  size  of  48  ins.  in  diameter.  The  con- 
tract for  handling  the  pipe  was  let  to 
a  contractor  at  75  cts.  per  ton  per  mile 
for  the  unloading  and  hauling  and  $2.00 
per  ton  for  placing.  A  careful  record 
was  kept  of  all  labor  employed  in  hand- 
ling this  pipe,  and  from  these  data  the 
following  results  were  obtained: 

Number  of  tons  of  pipe  handled...  591 
Cost  per  ton  for  unloading  from  flat 

and  gondola  cars,  per  ton  $0.33 

.Average  ton  miles    32.74 

Average  miles  hauled   3.82 

Cost  of  unloading  per  ton  mile.  ..  .$0.09 
Cost   of   hauling   per   ton    mile,   per 

ton    0.44 

Cost  per  ton  mile  for  unloading  and 

hauling     0.53 

Cost  per  ton  for  laying 0.55 

Cost  per  ton  per  culvert  in  place..   2.39 

The  greatest  distance  the  pipe  was 
hauled  was  about  10  miles.  From  the 
data  obtained  it  was  deduced  that:  The 
cost  per  ton  for  unloading  the  pipe  is 
the  same  regardless  of  size;  that  the 
cost  of  laying  pipe  per  ton,  for  pipe 
under  30  ins.  in  diameter,  is  about  30% 
more  than  for  pipe  over  30  ins.  in  diam- 
eter. As  a  matter  of  fact  it  costs  about 
twice  as  much  per  ton  to  lay  18-in.  pipe 
as  it  does  to  lay  48-in.  pipe. 

Storage  Magazines  on  the  Isthmus  of 

Panama. — Two  new  stations  for  the 
storage  of  explosives  are  to  be  con- 
structed on  the  Isthmus  of  Panama. 
Each  station  will  comprise  a  dynamite 
magazine  with  a  capacity  of  300  tons, 
a  detonator  house  and  a  house  for  a 
watchman.  Hollow  concrete  blocks  12 
ins.  thick  will  le  the  material  used  in  the 
walls  of  the  magazines  and  detonator 
houses.  Tests  have  demonstrated,  states 
the  Canal  Record,  that  this  material  is 
proof  against  a  stray  bullet  and  yet  not 


so  hard  or  tough  as  to  become  a  missile 
in  case  of  an  explosion,  as  it  will  dis- 
integrate like  brick.  A  3-in.  layer  of 
concrete  reinforced  with  old  Belgian 
rails  and  waterproofed  will  form  the 
roof,  which  is  to  serve  the  double  pur- 
pose of  keeping  the  explosives  dry  and 
cool.  The  floor  will  be  a  3-in.  layer  of 
concrete,  on  top  of  which  2-in.  planks 
will  be  laid  loose.  Lightning  rods  will 
protect  these  buildings.  The  dynamite 
magazines  will  be  112  ft.  long,  48  ft. 
wide,  and  9  ft.  high  inside.  The  roof 
will  be  supported  by  the  walls  and  by 
posts  from  12  to  14  ft.  apart.  It  will  be 
very  flat,  the  pitch  from  the  center  to 
the  walls  being  only  2  ft.  3  ins.  in  24  ft. 
Two  wooden  doors,  7  ft.  9  ins.  by  4  ft., 
cased  in  sheet  iron,  will  open  in  the 
front;  and  two  windows,  1  ft.  by  18  ins., 
on  each  end  of  the  building,  S  ft.  6  ins. 
above  the  floor,  will  supply  light.  Venti- 
lation will  be  provided  by  air  flues  open- 
ing near  the  roof.  The  interior  will  be 
one  large  room  in  which  300  tons  of 
dynamite  can  be  stored  in  boxes  piled 
not  more  than  7  high.  The  detonator 
houses  will  be  of  the  same  construction 
as  the  magazines  except  that  they  will 
have  a  double  roof  consisting  of  a  ceil- 
ing of  reinforced  concrete  and  a  wooden 
roof  covered  with  corrugated  iron.  They 
will  be  33  ft.  6  ins.  long,  by  17  ft.  3  ins. 
wide,  and  10  ft.  high  inside.  In  one  of 
the  narrow  ends  will  be  a  door  7  ft.  by 
4  ft.,  and  opposite  it  a  small  iron 
window. 


The  engineer  in  charge  of  the  Pathfinder 
Dam  has  submitted  cost  data  on  quarrying 
and  cutting  o,.5G7  sq.  ft.  of  face  stones,  con- 
sisting of  hard  coarse-grained  granite,  for 
use  in  the  dam.  According  to  the  July 
Reclamation  Record  the  cost  report  shows 
a  unit  labor  cost  of  $0.91  per  square  foot 
and  a  unit  supply  cost  of. $0.16  per  square 
foot,  making  the  total  cost  for  labor  and 
supplies  of  $1.07  per  square  foot.  The 
face  stones  penetrate  an  average  of  three 
feet  into  the  dam,  making  a  total  cost, 
therefore,  per  cubic  yard,  of  $9.63.  The 
cost  data  given  do  not  include  plant  charges 
and  cost  of  steel,  oil  and  blacksmith  coal. 
The  work  was  done  in  October,  1907,  and 
February,  1908.  The  average  rate  of  wages 
paid  was  comparatively  high. 


.\n  agreement  has  been  reached  between 
the  Chinese  government  and  the  Britisli- 
Chinese  corporation  by  which  the  latter  is 
to  raise  a  loan  of  $7,300,000  to  be  devoted 
to  the  construction  of  the  Shanghai-Hang- 
chow-Ningpo  railway.  The  terminus  of 
the  line  will  be  connected  with  that  of  the 
Shanghai-Nanking  railway  in  Shanghai  or 
its  vicinity,  whence  it  will  run  to  Hang- 
chow  and  Ningpo,  via,  Fungchingtsun.  Ki- 
ashingfu,  Hushu.  Hangchowfu,  and  Kiang- 
kau.  The  road  is  to  be  completed  within 
three  years. 
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LETTERS   TO   THE    EDITORS. 


Sizes  of  Catalogs    and  a  Comment  on 
"FoUow-Up"  Letters. 

Sirs:  Eni.inkerinc-Contr.m  tim;  of  June 
10  conLiins  several  letters  on  the  subject 
of  sizes  of  catalogs,  and  on  arrangements 
for  filing  the  same.  Some  years  since  the 
Master  Car  Builders'  Association  adopted 
standard  sizes  for  catalogs,  as  follows : 
3VixC  ins.,  6x9  ins.,  and  0x12  ins.  A 
couple  of  years  since  1  fitted  up  my  office, 
and  arranged  for  filing  catalogs  of  these 
sizes.  I  also  supplied  myself  with  binders 
for  these  sizes,  opening  on  both  the  side 
and  end. 

Since  that  time,  as  far  as  I  am  concerned, 
those  manufacturers  adopting  freak  sizes 
have  been  at  a  disadvantage.  I  find  it  hard 
to  keep  track  of  their  catalogs,  and  at  times 
have  been  compelled  to  use  an  article 
which  was  not  as  well  liked  as  another, 
simply  because  the  catalog  of  the  other  was 
lost. 

Now  I  would  like  to  mention  another 
matter  which  has  become  an  almost  intol- 
erable nuisance  to  a  busy  man.  I  refer  to 
the  modern  "follow-up"  system.  I  have 
been  pestered  for  two  years  by  the  maker 
of  a  certain  machine  and  by  a  printing 
house,  although  I  am  not  the  man  to  whom 
the  latter  should  send  queries.  They  have 
been  replied  to  three  times  that  when  the 
matter  was  "live"  they  would  be  informed. 
Then  comes,  a  month  later,  "Not  having 
heard,"  and  then  in  a  week  "We  have  no 
answer  to  ours  of,"  etc.,  and  then  a  letter 
with  a  stamped  envelope  and  a  request  to 
"Reply  to  ours  of,"  etc.  I  think  buyers 
should  form  a  league,  and  bind  themselves 
not  to  buy  a  single  thing  from  those  who 
run  these  afflictions. 

Consulting  Engineer. 

Pine  Bluff,  .-Vrk.,  June  17,  1908. 


The  Cost  of  Engineering  in  the  U.  S. 
Reclamation  Service. 

Sirs:  This  office  is  in  receipt  of  your 
letter  of  June  11  requesting  information  on 
the  subject  of  engineering  costs  on  reclam- 
ation projects  given  in  percentages  of  the 
total  costs  thereon.  As  you  are  aware,  the 
Reclamation  Service  has  a  number  of 
projects  under  construction,  none  of  which 
are  fully  completed.  It  is  therefore  im- 
possible to  state  either  the  total  cost  of  the 
project  or  the  percentage  of  engineering 
charges  against  it. 

Relative  to  the  features  of  the  work, 
these  are  of  such  varying  character  as 
make  the  engineering  charges  against  them 
also  of  varying  amount.  If  the  items  of 
the  various  features  on  the  project  are  con- 
sidered still  wider  variations  in  the  engi- 
neering charges,  of  course,  will  be  encoun- 
tered. Some  of  the  features  of  the  projects 
under  construction  have  been  completed, 
but  in  many  cases  the  total  engineering 
charges  that  would  accrue  to  these  features 
due  to  general  engineering  work  on  the 
project  have  not  yet  been  distributed,  mak- 


ing the  charges  against  them  somewhat 
less  than  they  would  be  on  the  completion 
of  the  work. 

Referring  to  the  Truckec-Carson 
Project,  Nevada,  the  construction  engi- 
neering charges  on  the  main  canal  and 
structures  average  about  3  per  cent,  rang- 
ing for  the  diflFercnt  divisions  from  2.2  to 
4.1  per  cent.  Similar  charges  on  the  dis- 
tributing canals  show  4.5  per  cent.  The 
engineering  percentage  for  the  laterals  on 
this  project  is  4.3  per  cent. 

The  engineering  charges  for  Division  C 
on  the  Bufort-Trenton  Project  are  3  per 
cent  of  the  total  cost.  This  Division  con- 
sists principally  of  the  construction  of  a 
pressure  pipe  and  appurtenances  connected 
therewith.  The  construction  engineering 
charges  on  the  settling  basin  for  this 
project  are  2.4  per  cent.  These  data  will 
give  you  something  of  an  idea  of  the  con- 
-struction  engineering  charges  on  some  of 
the  projects  of  the  service.  At  the  present 
time  it  is  impossible,  however,  to  state 
what  the  total  engineering  charges  of 
these  features  will  be  in  percentages  of  the 
total  costs  upon  completion  of  the  projects. 
Very  truly  yours, 

A.   P.   D.wis, 
Chief   Engineer. 

Washington.  D.   C.  June  13,  1908. 


Standard     Sizes    for     Drawings     and 
Specifications. 

Sirs :  I  note  with  pleasure  that  the  let- 
ter of  Mr.  Henry  E.  Baker,  in  a  recent  is- 
sue, has  brought  out  a  number  of  answers, 
showing  that  there  is  some  interest  in  the 
matter  of  uniform  sizes  of  catalogues, 
blank  forms  and  maps. 

I  do  not  like  the  9x12  size  advocated  by 
Mr.  W.  M.  Dollar  for  shop  detail  draw- 
ings. This  size  should  be,  say  8%xl0% 
in.,  which  is  a  letter  size.  Usually  draw- 
ings of  this  kind  are  accompanied  by  writ- 
ten instructions,  and  for  convenience  of 
folding  in  with  the  letter,  should  be  the 
same  size.  This  advantage  is  fully  recog- 
nized by  many  engineers  and  is  in  more 
or  less  use.  This  also  applies  to  small 
sketch  maps  as  well,  and  needs  no  further 
argument  for  its  adoption. 

I  would  also  like  to  see  a  uniform  size 
for  specifications.  The  U.  S.  Reclamation 
Service,  under  Director  F.  H.  Newell,  is 
to  be  congratulated  for  its  efforts  in  this 
direction. 

Their  specifications  are  printed  in  book 
form,  using  the  uniform  size  of  8x10%  in. 

All  blank  forms  are  also  of  this  size,  and 
for  this  reason  readily  adjust  themselves 
to  the  vertical  system  of  filing. 

In  this  connection,  blank  forms  should 
only  be  printed  on  one  side,  and  on  tough, 
semi-transparent  paper.  When  made  out 
in  india  ink  copies  by  blue  printing  can 
readily  be  made.  An  ideal  system  for 
blank  forms  (for  engineering  work)  is  to 
have  rulings  for  different  classes  of  work, 
for  clearing,  grubbing,  excavation,  embank- 
ment, lumber,  timber,  piles,  concrete,  stone 


masonry,  steel,  etc.  In  making  up  mo-thly 
estimates,  the  sheets  for  the  particular  kind 
of  work  are  used  (as  many  as  necessary) 
and  then  numbered  and  assembled,  fol- 
lowed by  a  summary  sheet  or  sheets  as  the 
case  may»be.  The  whole  estimate  fastened 
tojicther  and  always  kept  flat.  When 
mailed  this  should  be  done  in  large  en- 
velopes to  prevent  folding.  All  reports 
should  be  made  out  on  multiple  sheets  (say 
Sl-ixWA  in.)  and  in  many  cases  it  is  de- 
sirable to  preserve  them  in  loose  leaf  bind- 
ers. This  is  easily  accomplished  by  punch- 
ing holes  (standard  distances)  along  the 
left-hand  edge,  a  margin  being  left  for  this 
purpose. 

The  whole  idea  is  copied  from  that  of  a 
book,  where  pages  are  properly  assembled 
for  convenience  of  use. 

The  whole  difficulty  is  that  this  subject 
hardly   even    receives   serious   attention   or 
study,  and  this  accounts  for  the  many  slip- 
shod methods  in  use.        Yours  truly, 
Emile  Low,  M.  .\m.  Soc.  C.  E., 
600  Ashland   Ave..  Buffalo,   N.  Y. 

June   12,   1908. 


Annual  Convention  of  the  American 
Society  of  Civil  Engineers. 

The  44th  annual  convention  of  the  .Amer- 
ican Society  of  Civil  Engineers  was  held 
June  22-26  at  Denver,  Colo.  The  attend- 
ance was  good — the  published  list  showing 
about  380  names — and  there  were  some  later 
arrivals.  As  was  natural,  the  majority  in 
attendance  were  from  the  Mississippi  val- 
ley and  further  west. 

.\  special  train  over  the  "Burlington"  left 
Chicago  about  noon  June  21.  arrived  at 
Denver  about  6  p.  m.  of  Monday,  and  car- 
ried over  100  from  the  east  and  about  Chi- 
cago. That  Monday  evening  there  was  an 
informal  reception,  with  dancing  later,  at 
"The  .\dams"  hotel,  which  served  to  intro- 
duce the  members  and  their  families  from 
the  different  sections  to  each  other. 

The  next  day — Tuesday — the  regular  pro- 
gram began  with  a  meeting  in  the  Senate 
chamber  of  the  Capitol,  called  to  order 
about  10  a.  m.  by  Mr.  Jaycox  of  Denver, 
chairman  of  the  local  comniitee  of  arrange- 
ments, who  introduced  the  Hon.  H.  .\. 
Buchtel.  Governor  of  Colorado,  who  gave 
an  address  of  welcome  to  the  society.  This 
was  followed  by  an  address  of  welcome 
from  the  Hon.  Robt.  W.  Speer,  Mayor  of 
Denver. 

President  Chas.  Macdonald  of  the  so- 
ciety then  gave  the  annual  address  to  the 
society — a   scholarly  and   interesting  paper. 

The  afternoon  of  that  day  was  occupied 
by  an  e.xtended  trip  by  trolley,  through  and 
about  the  city — "Seeing  Denver.' 

At  the  evening  meetings  of  June  24  and 
25  there  were  an  illustrated  lecture  by  F. 
H.  Newell  on  "Water  Storage  and  Distribu- 
tion" and  a  talk  by  Geo.  G.  Anderson  on 
"Irrigation."  There  was  also  a  session  de- 
voted to  a  discussion  on  "Maintenance  of 
Macadam  and  Other  Roads."  The  remain- 
ing time  was  devoted  largely  to  excursions 
and  entertainments  of  various  sorts. 


Engineering-Contracting  Monthly  Review  Index 
of  Civil  Engineering  Literature. 


A  classiried  index  and  review  of  the  civil  engineering  papers, 
articles,  reports,  pamphlets  :-nd  books  published  during  the  month 
just  passed  is  given  in  the  succeeding  pages.  The  literature  in- 
dexed and  reviewed— with  the  exception  of  books— relates  solely 
to  civil  engineering.  In  the  section  devoted  to  Book  Reviews  all 
books  in  all  branches  of  engineering  are  listed  as  received  and 
such  of  them  as  seem  worthy  are  reviewed  as  fully  as  due  regard 
for  conciseness  will  permit.  In  choosing  books  for  review  rigid 
selection  is  exercised.  Next  to  careful  choice  of  books  for  review 
timeliness  of  review  is  sought.  All  books  are  reviewed  within  a 
month  of  their  receipt.  The  same  statement  is  true  of  the  arti- 
cles and  papers  that  are  indexed.  Also,  as  in  choosing^  books  for 
review,  the  choice  of  articles  and  papers  for  indexing  is  based  on 
merit.  Numerical  strength  in  ''titles  indexed"  is  not  sought ;  ex- 
cellence of  selection  is  sought. 


Ihe  purposes  of  the  Montlily  Review  Index  are:  First,  to  in- 
form civil  crginecrs  and  contractors  of  the  articles  and  papers  of 
merit  that  are  published  each  month,  in  such  a  way  as  will  give  a 
clear  idea  of  their  character  and  scope;  second,  to  supply  the 
user  with  the  date  and  place  of  publication,  the  length  of  each 
article  and  the  cost  at  which  it  can  be  secured.  The  name,  adopt- 
ed abbreviation,  place  of  publication  and  price  per  number  of  each 
periodical  examined  for  civil  engineering  articles  are  given  in  the 
list  immediately  following.  The  other  information  is  given  in  the 
index  proper  for  each  article  separately. 

Books  reviewed  will  be  sent  postpaid  on  receipt  of  price  by 
the  Book  Department  of  Engineering  Contr.\ctinc  ;  periodicals, 
etc.,  containing  articles  indexed  should  be  ordered  direct  from 
the  publishers. 


UST  OF  PERIODICALS  INDEXED. 


American   Architect    (Am.    Arcli.).    Xew    York.    N.    Y.:    w;    7x10    in.; 

l.T    cts. 
American  Builders'  Review  (Am.  Bldrs.  Rev.),  San  Francisco.  Cal.; 

m;    7x10    in.;    .50    cts. 
American  Carpenter  and  Builder  (Am.  Car.  &  BIdr.).   Cliicago.  111.; 

Xew  Torlv.  N.   Y.;   m;   7x10  in.;  20  cts. 
American   Engineer   and    R.    R.    Journal    (Am.    Engr.    &   R.    R.    Jl.). 

Yorli.    N.    Y.;    m;    7x10   in.;    20  cts. 
American   Gas   Liglit   Journal    (Am.    G.    L.   Jl.),    New    York;    N.    Y. ; 

w;    10x1.3    in.;    10   cts. 
American  Institute  of  Electrical  Engineers  Proceedings   (Am.   I.   of 

E.   E.    Proc).   Xew  York.   X.   Y. ;    m;    1x7   in.;   50   cts. 
American  Mactiinist   (Am.   Mchst.),   Xew  York;  w;    7x10  in.;   15  cts. 
American   Society  of  Civil   Engineers   Proceedings   (Am.   Soc.    C.   E. 

Proc),  New  York,  X.  T.;  m;  4x7  in.;  75  cts. 
American  Society  of  MechanicaJ   Eneineers  Proceedings  (Am.   Soc. 

M.  E.  Proc).  New  York,  X.  Y. ;  m;  4x7  in.;  50  cts. 
Annales  des  Pcnts  et  Chaussees  (An.    P.   &  C),   Paris.   France;   m. 
Architects   and    Builders    Journal    (Arch.    &   Bldrs.    Jl.),    Baltimore. 

Md.;  m;  9x12  in.:  2C  cts. 
Architects    and    Builders    Magazine    (Arch.    &    Bldrs.    Mag.),    New 

York.   N.   Y. ;   m;   oxS  in.;   20  cts. 
Architect   and   Engineer  of   California   (Arch.   &    Engr.).   San    Fran- 
cisco.  Cal.:   m;   5x7  in.;   15  cts. 
Cassier's  Magazine    (Cas.    Mag.).    X'ew  York;    m;    5x8   in.;   25    cts. 
International    Railway    Congress    Bulletin    (Int.    Ry.    Cong.    Bui.), 

Brussels;    m;    50    cts. 
CaUfornia  Journal  of  Technology  (Cal.  Jl.  of  Tech.),  Berkeley,  Cal.; 

m;   4x7  in.;    25  cts. 
Canadian  Architect  (Can.  Arch.),  Toronto.  Ont.;  m;  7x19  in.;  20  cts. 
Canadian  Cement  and  Concrete  Review  (Can.  Cem.  &  Cone  Rev.). 

Toronto,   Ont. 
Canadian  Engineer  (Can.  Engr.).  Toronto.  Ont.;  w;  7x11  in.;  10  cts, 
Canadian  Machinery  and  Manufacturing  Xews   (Can.  Mach.  &  Mfg. 

News).    Toronto.  Ont.;   m;    7x10  in.;    15  cts. 
Canadian    Mining   Journal    (Can.    Min.    Jl.),    Toronto.     Ont.;     bi-w; 

7x10  in.;    20   cts. 
Canadian   Municipal   Journal    (Can.   Mun.   Jl.),   Montreal,   Que.;   m; 

6?ixl0  in.;   10  cts. 
Canadian   Society  of  Civil  Engineers  Proceedings   (Can.   Soc.   C.  E. 

Proc).  Montreal;  m;  4x7  in.;  50  cts. 
Carpentry   and    Building    (Carp.    &    Bldg.),    New    York,    N.    Y. ;    m: 

llxS;   in.;   10  cts. 
Cassier's  Magazine    (Cas.   Mag.),  New  York.   X.   Y.;    m;    5xS  in.;    23 

cts. 
Cement.  X"ew  York.  N.  T.;  bi-m;  .5x8  in.;  25  cts. 
Cement  Age    (Cem.   Age).   Xew  York,   N.   T.;   m:    4x7   in.;    10   cts. 
Cement  and  Engineering  Xews  (Cem.  &  Eng.  Xews),  Chicago,  HI.; 

7x10  in.;   25  cts. 
Cement  Era  CCem.  Era).  Chicago,  m. ;  m;  7x10  in.;  10  cts. 
Cement  World    (Cera.   Wld.),    Chicago.   111.;    m:    9x11   in,;    10   cts. 
Chemical  Engineer  (Chem.  Engr.).  Chicago.  111.;  m;   4x7  in.;  15  cts. 
Clay  Worker   (CI.   'Wkr.).    Indianapolis.   Ind.;    m;    7x10   in.;   20  cts. 
Compressed  Air  (Comp.  Air).  Xew  York.  X.  Y.;  m;  5x7  in.;  10  cts. 
Concrete.   Detroit,   Mich.;    m;    6x9  in.;   15   cts. 
Concrete  Age   (Cone   Age).   Atlanta.   Ga.;   m;    9x11   in.;    10  cts. 
Concrete    and    Constructional    Engineering    (Cone    &    Cons.    Eng.), 

London.   England;   m;   5x7  in.;   25  cts. 
Concrete    Engineering    (Cone.    Eng.),    Cleveland,    O. ;    m;    7x10    in.; 

10  cts. 
Contractor   (Contr.),   Chicago,   111.;    hi-w;  7x10  in.;  20  cts. 
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in.;  25  cts. 
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Electric    Railway   Journal    (Elec.    Ry.    Jl.),    New   York.    N.   T.;    w; 
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Le  Genie   Civil   Paris,    France;  w. 
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ROADS  AND  STREETS. 

Brkk  or  Concrete  as  Foundation  for  Brick 
Pavement,  t'.in.  lOiicr..  .Iiini-  fi.  litOS;  1 '4  pp. 
Gives  report  of  Pri)f.  I.  O.  Tlakcr  on  scries 
of  tests  made  to  determine  whether  or  not  It 
was  practicable  to  atlvocale  the  use  of  a 
la.vcr  of  brick  with  grout  tilled  joints  Instead 
of  the  usual  concrete  foundation  for  pave- 
ments.    Prof.  Baker  concludes: 

"The  brick  beam  referred  to  at  the  begin- 
ning of  this  report,  made  with  standard 
grout,  has  a  modulus  of  rupture  of  607  lbs. 
per  sq.  In.,  which  Is  4  times  (exactly  •1.051 
as  much  as  the  assumed  average  for  the 
modulus  of  rupture  of  concrete:  therefore, 
such  a  brick  beam  3  ins.  deep  will  carry  as 
much  load  as  the  ordinary  6-ln.  concrete 
beam,  and  a  brick  beam  3^  Ins.  deep  will 
carry  1.4  times  as  much  as  a  concrete  beam 
6  Ins.  deep,  and  a  brick  beam  4  ins.  deep 
will  carry  1.8  times  as  much  as  a  concrete 
beam  G  Ins.  deep.  Further,  the  beams  with 
the  richer  grout  gave  a  modulus  of  rupture 
of  650  lbs.  per  sq.  in.,  and  hence  such  a 
brick  beam  will  carry  S  per  cent  more  load. 
respectively,  than  the  beams  just  mentioned." 

The  Effect  of  Motors  on  Roads.  By  Doug- 
las Mackenzie.  Surveyor,  June  5,  190S:  S'A  pp. 

A  paper  read  before  the  Incorporated  As- 
sociation of  Automobile  Engineers.  It  treats 
of  means  of  remedying  certain  defects  in  the 
design  of  motor  vehicles  which  tend  to  in- 
jure the  roads  upon  which  they  run.  The 
nature  of  Injuries  to  roads  are  taken  under 
four  heads:  (1)  Suction  due  to  bad  road  ma- 
terial; (2)  slip  due  to  imperfect  adhesion; 
(3)  crushing  due  to  insufficient  area  of  sup-" 
port;  (4)  horizontal  rotary  movement  due  to 
steering  or  turning.  The  article  also  con- 
tains a  .paper  by  Col.  R.  E.  Crompton.  en- 
titled "Notes  on  Wheel  Diameters." 

Hints  on  Fillers  for  Brick  and  Block  Pave- 
ment. By  C.  G.  Atwater.  EnK.-Contr.,  June 
10,   109S;   1  p. 

Brings  out  some  interesting  points  regard- 
ing the  use  of  the  pitch  flller  for  brick  and 
block  pavement. 

Road  Improvement  in  New  Jersey  During 
1907.     Gd.  Rds.  Mag.,  June,  190S;  5  pp. 

The  matter  in  the  article  is  taken  from  the 
14th  Annual  Report  of  the  State  Commis- 
sioner of  Public  Roads.  It  contains  among 
other  matter  some  data  on  experiments  with 
dust  preventives,  and  the  construction  of 
marsli   roads. 

Macadam  Roads.  Gd.  Rds.  Mag.,  June, 
190S;    2M   pp. 

A  paper  by  Walter  W.  Crosby,  Chief  En- 
gineer Maryland  Geological  Survey,  read  be- 
fore the  Engineers'  Club  of  Baltimore.  The 
paper  is  general  in  chaiacter. 

Motor  Traffic  as  It  Affects  Municipalities. 
Gd.  Rds.  Mag..   June,  190S;  4K   pp. 

The  matter  in  the  article  is  taken  from  a 
paper  by  A.  J.  Jackson,  read  before  the 
Manchester,  England,  Association  of  Students 
of  the  Institution  of  Civil  Engineers,  It 
treats  of  the  problems  resulting  from  motor 
traffic,  which  now  confront  municipal  and 
road  engineers.  Descriptions  of  the  construc- 
tion of  tar  macadam  roads  are  included  in 
the  article. 

Government  Experiments  for  Dust  Preven- 
tion.    Gd.  Rds.  Mag.,  June.  lOOS;  4  pp.' 

Gives  data  on  experiments  conducted  by 
the  U.  S.  Office  of  Public  Roads,  on  the  use 
of  calcium  chloride  as  a  dust  preventive; 
also  contains  account  of  Government  experi- 
ments with  oil  and  road  asphalt.  The  mat- 
ter is  taken  from  a  report  of  the  U.  S. 
Office  of  Public  Roads. 

Data  on  Tarvla  Road  Treatment  In  New/ 
York  State  and  Tar  Macadam  Work  in  Can- 
ada.     Eng.-Contr.,   June   3,    190S;    3   pp. 

The  article  describes  the  methods  of  road 
treatment  with  tarvla  employed  at  several 
points  In  New  York  State,  and  gives  some 
data  as  to  the  cost  of  the  work.  Tar  mac- 
adam work  at  Ottawa,  Toronto,  and  Hamil- 


ton, Ont.,  are  also  briefly  described,  and 
estimates  are  given  on  the  cost  of  construct- 
ing a  mile  of  tar  macadam  road,  under  Mas- 
sachusetts   conditions. 

Methods  of  Dragging  Earth  Roads.  J'.iik-- 
Contr.,  June  3,  1908;   %  p. 

Illustrates  and  describes  methods  of  drag- 
ging earth  roads  by  means  of  split-log  drag, 
and  plank  drag. 

Data  on  Macadam  Road  Construction  at 
Easton,  Pa.  Eng.-Contr.,  June  10,  1908; 
%   p. 

Gives  cost  of  constructing  several  macad- 
am streets  at  Easton,  Pa. 

A  Cost  Keeping  System  for  Street  Im- 
provement Work.  Eng.-Contr.,  June  10, 
1908;    1>,4    pp. 

Describes  the  set  of  blanks  used  by  a  con- 
tracting firm  for  keeping  cost  records  of  its 
paving  work.  Reproductions  of  the  blanks 
are  shown. 

Transportation  of  Ashes  and  Rubbish  In 
Philadelphia.     Eng.   Rec,  June  20.  1908;   %   p. 

T'^lis  of  the  system  lately  installed  in 
lower  part  of  Philadelphia  of  carrying  ashes 
and  rubbish  at  night  on  the  electric  lines  of 
the  city.  The  material  is  collected  in  carts 
and  wagons  and  at  a  dumping  station  loaded 
into  the  cars  and  hauled  to  the  dumps  out- 
side of  the  city. 

SEWERS. 

Method  and  Cost  of  Building  a  Pipe  Sewer 
Through  Quicksands,  Excavating  the  Ground 
with  a  Pump  Showing  Remarkable  Economy. 
Eng.-Contr.,    June   3,    1908;    1%    pp. 

Describes  a  novel  method  of  sewer  con- 
struction in  quicksand,  using  a  centrifugal 
pump  for  excavating  and  back  filling.  Meth- 
ods of  timbering  and  sinking  found.ation  piles 
are  described  and  detailed  costs  of  the  work 
are  given. 

Sewage  Purification  Works  of  the  State 
Agricultural  School,  St,  Anthony  Park,  Minn. 
By  P.  H.  Bass.  Eng.  News,  June  25,  1908; 
1%    pp. 

Gives  plans,  sections  and  views  of  sewage 
disposal  plant  for  domestic  sewage  and  de- 
scribes construction  and  general  conditions 
of  operation. 

Cost  of  Shallow  and  Deep  Sewer  Trenches, 
By  J.  G.  Palmer.  Eng.  News.  June  25.  190S: 
V2  p. 

Describes  character  of  work  and  gives  de- 
tail costs  of  820  ft.  of  trench  averaging  8.7 
ft.    deep   and   Including  four  manholes. 

The  Weston-Salem  Intercepting  Sewer. 
By  J.  N.  Ambler.  Eng.  News,  June  25.  1908; 
2%   pp. 

Describes  reconstruction  of  sewer  3.800  ft. 
and  the  cleaning  of  2,200  ft,  of  a  sewer 
which  had  become  badly  obstructed.  Meth- 
ods of  construction  and  cleaning  are  de- 
scribed and  general  cost  figures  of  the  work 
are  given. 

Data  on  Sewage  Purifiration  at  Provi- 
dence, R,  I.  Eng.-Contr.,  June  17,  1908; 
',4   p. 

A  brief  description  with  some  cost  data 
on    the   sewage  disposal   work  at   Providence. 

The  Design  of  a  Sewer.  By  Frank  R.  Dur- 
ham.    Surveyor,   May  29,  1908;   11   pp. 

A  continuation  of  an  article  begun  in  the 
May  22  issue  of  The  Surveyor.  It  treats 
of  the  salient  features  of  the  design  of  a 
sewer.     Numerous  illustrations  are  given. 

Havant  Main  Drainage.  Surveyor,  June 
12,    1908:   4   pp. 

An  illustrated  article  describing  the  new 
main  drainage  system  of  Havant,  England. 
An  interesting  feature  of  this  system  Is  the 
ingenious  design  of  the  pumping  plant. 

Chemical  Precipitation  v.  Septic  Tanks. 
The   Surveyor,   June   12.   1908;    2  pp. 

A  paper  read  by  Joshua  Bolton,  Manager 
and  Chemist  to  the  Corporation  of  Ileywood. 
before  the  Association  of  Managers  of 
Sewage  Disposal  Work.  For  experimental 
purposes  the  works  at  Heywood  were  di- 
vided   into    two   portions,    one    portion    being 
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Di;sCRII>TiON. 

The  preservation  of  surface  and  the  prevention 
of  dust  on  macadamized  roads  form  the  problem 
now  to  be  solved  by  engineers  charged  with  the 
maintenance  of  the  many  thousands  of  miles  of 
broken  stone  roads  which  have  been  built 
throughout  Europe  during  the  past  century  and 
m  certain  of  the  United  btatcs  during  the  past 
decade. 

Preservation  of.  and  dust  prevention  on,  exist- 
ing roads  arc  the  matters  which  are  the  most 
urgent,  and  road  builders  have  been  working  and 
experimenting  to  these  ends  with  results  which 
are  shown  in  this  book. 

CO.MUNTS.     . 
Road  Dust;  Its  Control  and  Prevention. 
Oi'igln.      Limestone    dust.       Motorcar    effects. 
as  stated   by   Institution  of  ClvU   Engineers    (of 
(ir.Mt    Britain);    by    the    V.    K.    Ollic-'   of    Public 
Koads;    by    tlie    Massucbiisctts    Illghwa.v    Com- 
mission;   by    tile    Ma.isachusctls    Illgliway    Asso- 
ciation;     by     the     Departmeiit     oi:     Koads     and 
Bridges  of  France.     Need  of  Maintenance.     Con- 
ditions,  and  methods  of  pn-veiition.  In  England; 
in  France;   In  ihe   United  States. 
Moisture, 
Water  as  a  dust  preventive.     Sea-water.     Cal- 
cium  chloride:    origin;    methods  of   use;    details; 
results;  cost.     Akouia.     L.vmanite.     Fitzsimmons 
Patent  dust-layer.      Conclusions. 
Oil    Emulsions. 
Summary.      Various     oiis     used.       Objections. 
Methods;   Cook's  emulsion;   Westrumite,   in  Eng- 
land,   in   United  .States,    in   France,    and   in  Ger- 
man.y.      Westrumite  2.     Pine  oiline.   Coudrogenit. 
Apulvite.      Sandisize.      Cromixiid    D.      Dustoilne. 
Terracolia.        Pulvielde.        Ermenltc.        Habnite. 
Rapidite.     Conclusions.     Mechanical  emulsitier. 
Oils. 

Summary.  Crude  Petroleums:  of  the  United 
States,  Pennsylvania,  Ohio,  California,  Texas. 
I  Kentucky,  Indian  Territory;  of  Russia;  of  Aus- 
tria; of  Borneo.  Residual.  Asphaltic.  Slow 
distillation.  Pipe  line  tor  California  oil.  Causes 
of  failures.  History;  first  use.  Oil  on  stone 
roads:  at  Cranston,  R.  I.;  at  Liverpool.  Eng- 
land: at  Sydney,  Australia;  at  J;]ekson.  Teuii.; 
at  Pasadena,  Cal. :  at  Bayonne,  N.  J.;  at  Chi- 
cago, 111.:  at  Beverly.  Mass.;  at  Newton.  Mass.; 
New  York.  Oiled  earth  and  sand  roads:  iu  Cal- 
ifornia; in  Eastern  States.  Substitutes  for  Cali- 
fornia asphaltic  oils.  Methods:  Petrolitbic; 
Rolling  tamper.  Cheap  rural  oiled  roads.  Oiled 
gravel  roads.  Oiled  broken  stone  roads.  Re- 
pairs of  oiled  roads.  Asphaltoilene.  Asphaltlue. 
Coal-Tar  Preparations. 

Summary.  Refined  tar:  Heating  kettles:  uni- 
formity. Opinions:  of  Massachusetts  Highway 
I'ommission;  of  Tiios.  Aitken,  M.  I.  C.  E. ;  of 
French  road-engineers:  of  Logan  Waller  Page; 
of  Charles  W.  Ross.  Methods:  Success  depend- 
ent upon  four  conditions.  Failures  and  tbeir 
reasons.  History.  Tar-spraying  machines.  Com- 
petitive trials.  Quality:  Importance;  eharae- 
tei'tistlcs;  tests:  uniformity.  Tarvla  "A." 
Clare's  patent  Tar-Compo.  Methods;  Cleaning 
and  scraping;  heating;  spreading:  screenings ; 
linishing:  cost.  Tarvla  "B,"  or  cold  treatment; 
Spriukllng;  cost.  Tarvla  on  Massachusetts 
roads;  in  Parks,  at  Lynn:  at  Wayland:  at  New- 
ton. Penetration.  On  Rhode  Island  roads:  at 
Tiverton.  Conclusions.  Aitplianees;  "White" 
machine. 

Tar-Spraying  Machines. 

".\itkeu's  patent  pneumatic  Tar-siu'ayer";  De- 
scription; method;  on  new  macadam;  cost;  use 
on  old  surface;  details:  cost.  The  "Tarspra": 
Description;  method.  "Lassailly-JoUnston  iiat- 
ent  Tar  road-binder":  Description:  method;  le- 
sults  iu  France  and  England.  "Thwaite  anti 
rnatl-iiust  machine";  Descriiition;  method:  Ci^st. 
"Tarmaclser";  Description;  method.  Conclu- 
sions. 

Tar   Macadam, 

Summary.  Various  forms.  History.  Hand 
mixing.  Machine  mixing.  Methods;  In' England, 
at  Grimsby,  at  Nottingham,  at  (iainstn'fniigh. 
Tarmac:  at  Newark,  England:  objections;  meth- 
ods; e.vtent  of  use;  comparative  costs.  Tarred 
crushed  stone:  Kinds  of  rock;  methods;  sur- 
facing old  roads:  poor  method;  comparative 
costs  at  seven  places  in  England.  The  "Glad- 
well"  system:  Summary;  methods:  cost:  opin- 
ions. Tar-macadam  In  United  States  and  Can- 
ada; Summary:  oi>lnlon.  .Methods  and  costs; 
In  Ulioile  Island;  in  t'aiinfla:  Comparative  costs 
In  Massachusetts;  Improved  methods. 
Rock    Asphalt    Macadam. 

Summary.  Sources  of  supply.  Llmlt:itlons  of 
use.  Methods:  In  Little  Rtx'k.  .\rk:nisHs;  de- 
tails; cost.  In  Bowling  Green,  Kentucky;  De- 
scription of  material;  Methods;  results;  cost. 
Use   In    "Gladwell"    system. 

Bitulithic    Pavement. 

.Summary.  Characteristics.  Opinions;  Of 
George  W.  Tillson.  Iiresldent  of  .\merlran  So- 
ciety of  Municipal  Improvements;  of  Massachu- 
setts Highway  Commission:  of  Clilcag*'  South 
Park  Commission;  exjiressed  in  the  10i'2  and 
the  19011  I'ditlons  of  "City  Roads  and  Pave- 
ments "  llistor.v:  growth:  extent:  Imitations; 
metlntils.  Semi-portable  ii.-iving  plants;  Descrlii- 
tion;    views    and    key.      Cost. 
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worked  as  open  septic  tanks,  and  the  other 
on  chemical  precipitation.  The  paper  gives 
the  results  of  tests. 

Special  Features  of  the  Sewage  Pumping 
Machinery,  Reinforced  Concrete  Rising  Main 
and  Travis  System  Sewage  Tanks  in  Prog- 
ress at  Norwich.  By  .-Vrthur  E'.  Collins.  Sur- 
veyor, June  5.   190S;  10  pp. 

As  its  title  implies,  this  article  is  a  de- 
scription of  the  special  features  of  the  sewer 
system  of  Norwicli.  England.  The  reinforced 
concrete  rising  main  is  2^  miles  long  and  36 
in.  in  diameter.  It  is  being  constructed  on 
the  "Bona"  system.  The  article  also  con- 
tains a  description  of  the  Travis  system  of 
hydrolytic  sewage  tanks  and  tlie  principles 
and  practice  of  tlieir  operation.  The  dis- 
cussion of  the  article  is  given  in  the  June  12 
issue  of  Tlie  Surveyor. 

WATER=WORKS   AND    HYDRAULICS. 

Test  of  Air  Lift  Pumping  Plant  and  Ex- 
perimental Studies  of  Air  Lift  Pumps.  Eng. 
News.  June  IS.   190S;   2%  pp. 

Abstracts  results  of  two  sets  of  tests  of 
air  lift  pumps,  one  the  test  of  the  air  lift 
pumping  plant  at  Atlantic  City,  N.  J.,  and 
the  others  a  series  of  studies  made  by  the 
Westinghoiise  Air  Brake  Co..  at  'W'ilmerding. 
Pa. 

Determination  of  the  Area  of  Waterway 
Required.  Bj'  E.  A.  Harrison.  Can.  Engr.. 
June  5.  1908;  1%   pp. 

Argues  the  advantage  of  care  in  deter- 
mining the  area  of  waterway  for  culverts 
and  outlines  the  four  possible  methods  with 
comparisons  of  their  practical  value.  Several 
area  of  waterway  formulas  are  given  and 
their  merits  discussed. 

Experiments  on  Various  Types  of  Fire  Hy- 
drants. By  C.  L.  Newcomb.  Eng. -Contr.. 
June    24,    190S;    5    pp. 

Gives  results  of  tests  made  to  determine: 

1.  The  loss  of  pressure  due  to  the  friction 
of  water  in  the  hydrant,  the  total  loss  being 
subdivided   into    barrel   loss   and   nozzle   loss. 

2.  The  discharging  capacity  of  open  hy- 
drants. 

Failure  of  Wrought  Iron  St-ndpipe  at  Wa- 
terloo, N.  Y..  from  Pitting.  By  H.  J.  Mor- 
rison.    Eng.   News,  June  25,  190S:  1%   pp. 

Describes  structure  and  character  of  fail- 
ure with  illustrations  and  full  statement  of 
the  extent,  character  and  location  of  the 
pitting  which  had  weakened  the  plates. 

Comparison  of  Formulas  for  Computation 
of  Stream   Discharge.     By  J.  C.   Stevens. 

Examines  the  several  formulas  for  com- 
puting stream  discharge  with  the  view  to 
the  adoption  of  one  as  a  standard  which 
will  .give  reliable  results  under  all  field  con- 
ditions. 

The  Clogging  and  Cleaning  of  Water 
Mains.      Eng.  Rec.  June  6.  1908;   %   p. 

Condensed  from  a  written  discussion  by 
Mr.  Alex.  Potter  of  a  paper  on  the  subject, 
before  the  American  Water-works  Associa- 
tion, in  which  some  hints  on  cleaning  tuber- 
culated  pipes  are  given,  with  some  costs  on 
doing  the  work.  This  article  is  of  interest 
to  water  works   engineers. 

Water  Rate  Statistics.  Min.  JI.  &  Eng., 
June  17,   1908:  3i,4  pp. 

Abstract  of  a  paper  by  Dow  R.  Gwynn. 
read  before  the  American  Water  Works  As- 
sociation. The  article  includes  tables  show- 
ing the  water  rates  charged  in  1907  in  375 
cities. 

Springfield's  Proposed  Reservoir.  Min.  Jl. 
&  Engr.,  June  10,  1908;  1%  pp. 

Gives  some  details  of  the  design  of  the 
large  covered  reservoir  to  be  built  for  the 
city  of  Springfield.  Mass.  A  feature  of  this 
reser\'nir  will  be  the  extensive  use  of  rock 
embankment. 

Direct  Air  Pressure  Pumping.  Can.  Engr.. 
June   12.    1908;    2\<,    pp. 

Describes  some  tests  made  on  a  dri\'en 
well     to     determine     the    amount    of    water 


raised,  air  required  and  other  necessary  data 
relative  to  pumping  by  direct  air  pressure. 

Sanitary  Patrol  of  Water  Sheds,  By  Theo- 
dore Horton.  Eng.  Rec,  June  20,  1908;  1% 
pp. 

A  paper  reprinted  from  the  Monthly  Bulle- 
tin of  the  New  York  State  Department  of 
Health  makes  various  suggestions  as  to  the 
inspection  of  water  sheds,  the  need  and  care 
with  which  it  should  be  done.  Lays,  down 
a  number  of  general  rules  for  carrying  on 
a   thorough   inspection. 

New  Uses  for  Steel.  By  n.  B.  Wood- 
worth.  Proc.  Ry.  Club  of  Pittsburg,  April. 
190S;    40   pp. 

A  history  of  sheet  piling,  both  wooden  and 
steel,  is  given  and  comment  is  made  on  the 
inefficiency  of  wooden  sheet  piles,  which 
made  engineers  look  for  a  substitute,  which 
ihey  found  in  steel.  Later  it  developed  that 
in  most  cases  the  steel  piles  were  found  to 
he  cheaper.  Cross  sections  of  various  pat- 
ented piles  are  shown  and  the  author,  who 
is  Chief  Engineer  of  the  Carnegie  Steel  Co., 
discusses  the  most  successful  shaped  pile 
from  the  general  standpoint  of  the  user,  and 
also  of  the  service  that  can  be  obtained  from 
it. 

Power  Capacity  of  a  Running  Stream 
Without  Storage.  By  Prof.  Wm.  G.  Ray- 
mond. JI.  N.  E.  W.  W.  Assoc,  June,  1908; 
9  pp. 

A  general  discussion  of  the  .Tnionnt  of 
flow  of  the  stream  to  depend  upon  in  de- 
signing a  power  plant.  A  number  of  things 
to  be  avoided  are  pointed  out,  and  many 
suggestions  are  given  as  to  methods  to  pur- 
sue in  obtaining  and  plotting  data  regarding 
the  stream  flow,  with  its  use  for  plant  de- 
signing. 

The  Management  of  the  Typhoid  Fever 
Epidemic  at  Watertown,  N.  Y.,  In  1904.  By 
George  A.  Soper.  Jl.  N.  E.  W.  W.  Assoc, 
June,   1908;  76  pp. 

A  detail  description  of  this  epidemic  of 
fever,  and  of  the  management  of  the  water 
supply  of  Watertown  and  tlie  sewerage  sys- 
tems of  the  towns  located  in  the  drainage 
area  of  tlie  Black  River,  from  whicli  source 
the  water  supply  for  Watertown  was  taken. 
The  fever  in  the  town  was  caused  by  the 
polluted  water  taken  from  the  river.  There 
is  much  valuable  information  on  the  sub- 
ject, likewise  a  number  of  good  suggestions 
as  to   the  prevention   of  like   epidemics. 

Filter  Operations,  Investigations  for  Ad- 
ditional Supply  and  Construction  of  New 
Filter  at  Lawrence,  Mass.  By  ^lorris 
Knowles.  M.  F.  Collins  and  Arthur  D.  Mar- 
ble. Jl.  N.  E.  W.  W.  Assoc,  June,  1908; 
43  pp. 

An  article  in  which  much  information  is 
given  in  regard  to  the  Lawrence  filters.  A 
general  description  is  given  of  the  filters. 
Tables  showing  water  pumped  through  them, 
with  hours  of  pumping,  etc.,  are  presented, 
and  much  data  as  to  scraping  the  filter  beds. 
The  results  of  filtration  are  siiown.  The 
new  filters  are  described  and  the  methods 
of  construction  illustrated.  This  article  is 
of  value  to  those  interested  in  water  filtra- 
tion. 

RIVERS,  HARBORS  AND  CANALS. 

Application  of  the  Reservoir  System  to  the 
Improvement  of  the  Ohio  River.  By  W,  D. 
Conner  and  M.  O.  Leigliton.  Eng.  News, 
June  11,  1908;  4»^  pp. 

This  discussion  comprises  a  paper  by  Capt. 
Conner,  U.  S.  A.,  criticizing  the  reservoir 
project  for  controlling  Ohio  River  floods,  and 
of  an  answer  to  these  criticisms  by  Mr. 
Leighton. 

Effect  of  Conservation  of  Flow  In  the  Ohio 
Basin  on  Floods  in  the  Lower  Mississippi. 
By  A.  H.  Horton.  Eng.  News.  June  11.  190S; 
2  pp. 

This  paper  is  the  result  of  an  attempt  to 
determine    from    a   review   of   actual    records 


JUST  PUBLISHED 

Fifth  Edition,  Revised  and  Enlarged 

Smoley's  Tables 

Parallel    Tables    of      Lojjarithm.s     and 

Squares  from  0  to  100  feet,  Angles 

and     Logarithmic      Functions 

Corresponding  to  Given  Bevels 

to  which  is  added 

A  Multiplication  Table  of  Rivet  Spac- 
ing and  a  Complete  Set  of  S-Decimal 
Logarithmic-Trigonometric  Tables 
for  Engineers,  Architects  and  Students 

By    CONSTANTINE  SMOLEY,    C.  E. 

COMPLETE  BOOK 

Flex.  Leather;  5x7  inches  x  +  472  Pages 

Price,  13.50,  Net, 

LOG-TRIGONOMETRIC  TABLES,   SEPARATE 

Flex.  Cloth;    5x7  inches  iii  -1-  131  pages 

Price,  $L60,  Net. 

The  present  edition  of  this  standard 
book  of  tables  is  a  combination  of  the  old 
set  of  the  previous  edition,  to  which  has 
been  added  a  multiplication  table  for 
rivet  spacing,  with  a  new  set  of  log- 
arithmic-trigonometric tables,  comprising 
the   following   separate   tables: 

1.  Common  Logarithms  of  Numbers 
from  0  to  10,000.  with  tables  of  propor- 
tionate   parts. 

2.  Logarithms  of  the  sine  and  tang. 
from  O"  to  3°.  and  of  the  cosine  and 
cotang..  from  87^  to  90",  varying  by  10 
seconds  with  proportion,al  parts  for  single 
seconds. 

3.  Logarithms  of  the  sine,  tang.,  co- 
tang., and  cosine  for  each  minute  of  the 
quadrant,  with  proportional  parts  for 
seconds. 

4.  Natural  Functions. 

Of  these,  the  table  of  log.  functions  is. 
of  course,  the  most  important  one.  and 
special  attention  is  called  to  a  new  ar- 
rangement, the  advantage  of  which  con- 
sists mainly  in  relieving  the  eye  of  the 
great  mass  of  figures  concentrated  on  the 
pages  of  the  old  arrangement;  it  also  per- 
mits the  use  of  larger  type  and  clearer 
distribution  of  same. 

This  set  of  Logaritlimic  Tables  was 
originally  designed  as  a  counterpart  to 
Smolev's  "Parallel  Tables  of  Logarithms 
and  Squares."  the  classic  works  of  Gauss 
and  Albrecht  being  taken  as  the  basis. 
Errors  have  been  prevented  by  careful 
checking  of  the  proofs,  both  before  and 
after  the  electrotyping. 

With  the  inclusion  of  the  new  set  of 
tables,  this  edition  completely  covers  the 
requirements  for  nearly  all  classes  of 
technical  work,  and  has  become  a  "Uni- 
versal Calculator."  being  available  for 
computations  with  the  United  States  or 
English  measures,  as  well  as  with  decl- 
m,als   (Metric  and   Feet). 

While  these  new  features  will  appeal 
to  students  and  such  engineers  and 
draftsmen  as  have  a  variety  of  compu- 
tations to  deal  with,  there  will  be  many 
whose  special  field  of  computations  can 
be  covered  with  the  new  set  alone,  and 
there  are  many  users  already  possessing 
the  old  set.  who  would  like  also  to  have 
the  new,  and  for  this  reason  the  new  set 
of  tables  has  been  made  available  in  a 
separate  volume. 

Notice. 

On  account  of  the  increase  in  size,  by 
the  addition  of  133  pages  of  new  mate- 
rial, the  price  of  the  complete  volume  in 
this  edition  has  been  advanced  from  $3.00 
to  $3.50;  the  new  material  in  separate 
volume  will  be  sold  at  $1.50. 

In  ordering,  call  for  "Smoley's  Tables, 
Fifth  Edition,"  or  "Smoley's  Log-Trig- 
onometric Tables." 
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ilie  contribution  mndo  by  the  Ohio  basin  to 
.Mississippi  Moods,  and  the  efTect  produced 
on  the  latter  1j>'  Hood  conservation  In  the 
<>    former.     The  following  facts  are  shown: 

(1)  That  the  Missouri  basin,  by  reason  of 
Its  great  area  of  flat  country,  Is  slow-spllling 
and  floods  therein  do  not  rise  with  rapidity 
sufficient  to  gorge  the  channel  of  the  Lower 
Mlssissip|)i. 

{-)  Thiit  the  Upper  Mississippi  basin,  al- 
though subject  to  more  rapid  fluctuations  in 
How  than  the  Missouri,  is  very  much  smaller 
than  the  latter  and  could  not  originate  floods 
of  capacity  sufllcient  to  gorge  the  Lower 
Mississippi. 

(3)  That  the  Ohio  basin  discharges  at 
maximum  flow  '•(>  per  cent  more  water  than 
the  Missouri  and  Upper  Mississippi  com- 
bined, and  as  the  basin  is  a  quick-spilling 
one.  It  practlcaJly  alone  i.s  the  cause  of  floods 
In  the  Lower  Mississippi. 

(4)  That  Inasmuch  as  it  has  been  shown 
to  be  possible  to  reduce  floods  in  the  Ohio, 
the  same  means  will  also  reduce  to  a  point 
Weil  within  the  capacity  of  the  Lower  Mis- 
sissippi channel  all  the  floods  that  are  likely 
to  visit   that  channel. 

The  Lock  in  the  Charles  River  Dam,  Bos- 
ton. By  Walton  H.  Sears.  Eng.  Rec,  Jum- 
13,   190S.     2  pp. 

Describes  the  lock  built  for  this  project, 
and  Illustrates  machine  for  operating  the 
gates.  The  lock  has  in  it  an  ice  run  to  ad- 
mit of  the  ice  passing  the  lock. 

An  Extensive  Cofferdam  of  Steel  Sheet 
Piling.     Eng.  Rec.  June  13.  190S;   1  p. 

Describes  and  illustrates  the  work  being 
done  with  steel  sheet  piles  on  the  ship  lock 
in  connection  with  the  Black  Rock  Channel 
improvement  at  Buffalo.  N.  T.  Shows  meth- 
od of  connecting  piles. 

An  Electrically  Operated  Dredge.  Eng. 
Rec.  June  6.  190S;   1%  pp. 

A  description  of  a  20-in.  suction  dredge 
btmg  used  in  dredging  the  harbor  of  Los 
Angeles,  Cal.,  operated  by  electricity.  States 
certain  advantages  obtained  by  the  use  of 
this  form  of  power.  The  electricity  is  trans- 
mitted from  a  plant  built  for  commercial 
purposes. 

Increase  in  Dredging  Prices.  Can.  Engr.. 
June  12.   190S;    IJ   p. 

A  table  showing  the  increase  in  price  over 
1907  of  dredging  for  the  Canadian  Govern- 
ment at  various  points  in  Ontario  and  Que- 
bec. 

An  Excess  Curve  of  Quantities  for  Trape- 
zoidal Canal  Sections.  By  Harry  E.  Sov- 
ereign.     En.g.-Contr..    June    17.    190S;    1    p. 

This  article  is  reprinted  from  the  Univer- 
sity of  Colorado  Journal  of  Engineering. 
Tells  of  a  formula  used  and  diagram  based 
on  the  formula  for  determining  the  depth 
of  cutting  necessary  to  build  the  two-side 
embankments  of  a  canal.  This  formula  and 
diagram  have  been  used  by  the  U.  S.  Re- 
clamation Service  in  making  paper  locations 
of  canal  work  in  ground  that  is  rough,  as 
well  as  where  the  surface  is  of  a  fairly  uni- 
form slope.  It  has  been  a  great  help  to  the 
engineers  of  the   Service. 

The  Proper  Shape  for  Rock  Drill  Bits.  By 
D.  J.  O'Rourke.  Eng.-Contr.,  June  24,  1908; 
2  pp. 

As  the  title  of  the  article  Implies,  the 
shape  of  drill  bits  is  discussed,  and  illustra- 
tions show  various  shapes  for  use  In  differ- 
ent rocks,  but  in  addition  the  author  gives 
mucii  information  and  makes  numerous  ex- 
'  client  suggestions  as  to  the  blacksmith's 
work  and  his  ability,  the  sharpening  of  bits. 
the  length  of  the  up-set  and  the  gorge.  A 
practical  article  that  will  be  found  of  use 
by  every  engineer  and  contractor  engaged 
in   rock-drilling. 

RAILWAYS. 

Moisture  in  the  Atmosphere  and  Its  Effect 
on  the  Operation  of  Compressed  Air  Machin- 


"/  wouldl^have  given  $1,000.00  for  this  book  a 
year  ago." — -W.  H.  Burk,  Knoxville,  Tenn. 

''FIELD  SYSTEM'' 

By  FRANK  B.   GILBRETH,  M.  Am.  Soc.  M.  E. 


WHO  THE  AUTHOR  IS.— Frank  B. 
Gilbreth  is  the  contractor  who  has  made 
the  "cost-plus-a-fixed-sum-contract"  fa- 
mous. In  order  to  handle  contract  work 
scattered  all  over  North  America,  Mr. 
Gilbreth  found  It  necessary  to  develop  & 
s.vstem  whereby  his  foremen  would  exe- 
cute work  properly,  promptly  and  eco- 
nomically. The  code  of  rules  and  in- 
structions to  his  foremen,  and  the  printed 
forms  for  their  reports,  were  bound  in 
book  form,  and  this  book  Mr.  Gilbreth 
call.'d  his  "Field  System."  Mr.  Gil- 
bretii's  contracts  have  covered  the  wid- 
est possible  range.  Railw'ays,  canals, 
dams,  factories,  office  buildings,  whole 
indiistrial  towns,  are  among  the  works 
that  he  has  executed. 

WHY  ENGINEERS  SHOULD  STUDY 
••FIELD  SYSTEIVI."— Every  engineer 
sliould  know  how  to  manage  men,  for, 
whether  he  confines  himself  to  purely 
professional  work  or  enters  Into  business 
of  executing  construction  work,  his  am- 
bition should  be  to  direct  the  men  under 
him  in  a  manner  that  will  secure  the 
greatest  possible  efficiency.  A  revolu- 
tion in  the  art  of  managing  inen  is  now 
in  progress.  Direct  personal  supervision 
was  once  deemed  essential.  To-day, 
however,  "system"  is  fast  supplanting 
personal  supervision.  By  •'system"  we 
mean  printed  or  written  directions  for 
employes  to  follow,  and  daily  reports 
that  sliow  what  the  employes  have  done. 
System  of  this  sort  has  recently  been  ex- 
tended to  the  field  survey  work  of  the 
U.  S.  Geological  Survey.  While  Gil- 
breth's  "Field  System"  is  not  a  system 
for  tlie  management  of  surveys,  for  ex- 
ample, it  is  rich  in  suggestions  that  can 
be  applied  in  the  management  of  any 
kind  of  field  work,  whether  employes  are 
engaged  in  surveying  or  in  construction. 
Its  rules  and  methods  are  applicable  to 
office  work,  in  so  far  as  the  principles 
involved  are  concerned.  The  book,  in 
brief,  is  a  treatise  on  the  science  of 
managing  men  by  system.  No  engineer 
who  aims  to  be  more  than  a  subordinate 
can  afford  not  to  liave  this  treatise,  writ- 
ten by  a  man  who  is  an  acknowledged 
adept   in    managing   men. 

Hundreds  of  engineers  have  gone  into 
the  contracting  business  during  the  past 
few  years,  and  there  is  room  for  thou- 
.sands  more.  But  if  they  are  to  succeed 
in  any  great  measure,  it  must  be  by  the 
intelligent  application  of  system  and  cost 
analysis.  Gilbreth's  "Field  System"  does 
not  cover  the  whole  field,  nor  was  it 
written  to  cover  it,  but  It  does  cover  a 
very  Important  part  of  the  field,  and  a 
part  upon  which  practically  nothing  has 
ever  been    written. 

WHY  CONTRACTORS  SHOULD  HAVE 
"FIELD  SYSTEM."— Mr.  Gilbreth  has 
done  in  contracting  what  Mr.  W.  L. 
Douglas  and  Mr.  Marshall  Field  have 
done  in  the  mercantile  field.  He  has 
laken  a  class  of  work  Involving  endless 
detail,  and  has  reduced  the  handling  of 
these  details  to  a  system  by  virtue  of 
wliich  economy  in  construction  and 
celerity  in  performance  are  secured,  re- 
gardless of  place  or  men.  Every  one  has 
heard  the  expression,  "one-shovel  con- 
tractor," meaning  a  contractor  capable 
of  managing  only  one  steam  shovel  at  a 
time.  The  "one-shovel  contractor"  Is 
the  antithesis  of  the  contractor  having 
a  system.  The  "one-shovel  contractor" 
receives  dally  reports,  it  is  true,  but  his 
reporters  are  his  two  eyes.  The  "one- 
shovel  contractor"  has  a  code  of  instruc- 
tions for  his  men.  it  is  true,  but  his 
ready  tongue  is  the  only  leaf  of  a  code 
bound  between  the  cover  of  two  jaws. 
The   day   of  the   "one-shovel   contractor" 


Is  not  yet  gone  entirely,  but  it  will  pass 
rapidly  away.  Every  contractor  should 
have  a  field  system  of  his  own,  embody- 
ing his  own  experiences  and  covering  his 
own  necessities,  but  in  the  developing  sf 
such  a  field  system  no  contractor  can 
afford  not  to  study  the  work  of  Mr.  Gil- 
breth. 

COPIES  OF  "FIELD  SYSTEM" 
STOLEN. — When  it  became  generally 
known  that  Mr.  Gilbreth  had  supplied  his 
foreman  and  superintendents  with 
printed  instructions,  copies  of  the  book 
were  bribed  from  his  employes,  and  pho- 
tographed page  by  page,  from  cover  to 
cover.  Other  copies  were  ••lost,"  and 
thus  made  way  with  entirely.  Huge 
salaries  were  used  to  hire  away  Mr.  Gil- 
breth's superintendents,  for  the  purpose 
of  getting  not  only  their  trained  services, 
but  for  their  knowledge  of  the  contents 
of    the    ••Field    System." 

MAKING  THE  BOOK  PUBLIC— Mr. 
Gilbreth's  action  in  making  public  his 
"Field  System"  in  its  entirety  is  without 
precedent  in  the  world  of  business.  It 
is  an  act  that  puts  contracting  on  the 
high  professional  level  of  civil  engineer- 
ing. The  civil  engineer  discloses  his 
method  of  designing  a  structure,  his  pur- 
pose being  to  assist  other  engineers  In 
doing  as  well.  In  the  interest  of  scien- 
tific advancement  the  engineer  places  on 
record  what  he  has  found  to  be  economic 
or  effective.  In  the  same  spirit — we  may 
call  it  the  modern  American  spirit — Mr. 
Gilbreth  has  permitted  publication  of  his 
private  code  of  instructions  to  his  men — 
his  "Field  System."  He  believes  thai 
contractors,  and.  indeed,  all  professional 
business  men,  will  become  far  more  ef- 
ficient as  managers  of  men  If  such  sys- 
tems as  this  are  disclosed.  He  believes 
that  in  the  general  rise  of  efficiency  that 
will  occur  all  those  engaged  in  business 
will  share.  He  believes  that  those  who 
are  best  fitted  to  be  leaders  will  remain 
leaders.  Character,  experience  and  abil- 
ity will  have  the  same  relative  weight 
as  ever.  In  these  beliefs  every  broad- 
minded  man  ought  to  concur. 

China  is  a  nation  that  worships  "trade 
secrets."  It  is  a  nation  of  industrial 
mutes.  Their  arts  and  their  manufac- 
tures are  taught  by  father  to  son,  and 
zealously  guarded.  There  has  been  no 
pyi-amlding  of  improvements  upon  one 
original  invention  as  a  base.  The  Chi- 
nese do  not  lack  inventive  ability.  They 
are  merely  cursed  by  the  curse  of  secret- 
iveness.  Their  industries  are  plastered 
with  signs  of  "No  admittance,"  anS  are 
mummified  in  consequence.  In  striking 
contrast  w*ith  the  Chinese  meth«d  is  the 
American  method.  Our  doctors,  or  en- 
gineers and  our  men  of  science  gener- 
ally have  never  concealed  their  discover- 
ies or  their  improvements.  Latterly  our 
business  men  have  shown  a  recognition 
of  the  truth  of  the  general  proposition 
that  it  pays  the  individual  to  sliare  his 
discoveries  with  tlie  rest  of  his  fellows. 
Such  generosity,  in  the  final  analysis.  Is 
simply  an  enlightened  selfishness.  'The 
publishers  of  Gilbreth's  "Field  System" 
urgently  request  other  contractors  and 
business  men  to  come  fons'ard  with  their 
systems,  and  put  them  permanently  on 
record.  Let  business  men  generally  adopt 
the  altruistic  policy  that  actuates  profes- 
sional men,  and  in  Its  prosperity  America 
will  soon  rise  as  far  above  its  present 
level  as  it  now  stands  above  the  level 
of  the  Chinese  Empire. 

PRICE    OF  THE    "FIELD    SYSTEM."— 

The  hook  has  200  pages,  bound  In 
leather,  and  Its  price  is  $S  net.  post- 
paid. Order  now,  before  the  edition  is 
exhausted. 
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The  Danger  of  Alkali  Soils  to  Under- 
ground Concrete  Structures. 

The  report  of  the  destruction  of  under- 
ground cement  work  at  Great  Falls,  Mont., 
by  alkali  salts  contained  in  the  soil  is  per- 
haps the  first  official  publication  on  a  sub- 
ject which  has  during  the  last  year  or  so 
interested  a  great  many  engineers  doing 
concrete  work  in   the  so   called  alkali  dis- 
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tricts  of  the  west.  A  correspondent  in  an- 
other column  urges  that  engineers  refrain 
from  accepting  without  question  the  claim 
that  alkali  soils  are  destructive  to  Portland 
cement  products  and  suggests  the  hope  that 
at  Great  Falls  the  damage  may  be  found 
chargeable  to  the  cement  used  rather  than 
to  the  soil  conditions  described.  Were  the 
experience  at  Great  Falls  the  only  one  re- 
corded our  correspondent's  remarks  would 
have  more  force.  It  is,  however,  only  one 
of  a  number  of  records,  and  we  fear  that 
the  evidence  of  the  destructive  effect  of  al- 
kali soils  on  concrete  and  mortar  must  be 
accepted  as  sound.  In  this  connection  we 
quote  an  interesting  extract  from  a  paper 
read  at  the  recent  meeting  of  the  American 
Society  for  Testing  Materials  by  Mr.  J.  Y. 
Jewett  of  the  U.  S.  Reclamation  Service. 

Mr,  Jewett  states  that  within  the  last 
year  city  engineers  and  the  engineers  of  the 
service  have  noticed  the  deterioration  of 
concrete  work  at  about  the  soil  line  in  al- 
kali soils.  The  action  appears  much  like 
that  of  concrete  in  sea  water.  No  particu- 
lar investigation  of  the  phenomenon  has 
been  made  by  the  engineers  of  the  service 
beyond  a  general  study,  but  the  evidence  is 
such  that  Mr.  Jewett  takes  occasion  to  say : 
"The  following  suggestions  are  offered  as 
practical  measures  to  be  taken  by  those  who 
are  engaged  in  construction  work  or  who 
are  considering  the  taking  up  of  such  work 
in  these  sections  of  the  country : 

"(1)  An  investigation  of  the  character 
and  composition  of  the  'alkali'  in  any  dis- 
trict where  construction  work  is  contem- 
plated. 

"(2)  A  study  of  the  materials  available 
for  use  as  concrete  aggregates,  and  involv- 
ing the  question,  in  case  such  are  not  alto- 
gether satisfactory,  of  obtaining  a  more  sat- 
isfactory supply  from  a  distance. 

"(3)  Consideration  of  the  best  methods 
to  be  employed  in  any  given  case  for  pro- 
ducing an  impervious  concrete. 

"(4)  The  above  assumes  that  the  cement 
to  be  used  is  of  a  reliable  brand  and  of 
such  quality  as  will  pass  the  standard  tests 
of  this  society,  as  the  use  of  any  special  ce- 
ment, such  as  the  'iron  ore'  cement  above 
mentioned,  is  probably  out  of  the  question 
for  these  regions  at  the  present  time. 

"It  is  not  the  purpose  of  this  paper  to  at- 
tempt to  discourage  in  any  way  the  rapidly 
growing  use  of  cement  in  its  manifold 
forms  of  application  in  these  regions,  but 
rather  with  the  belief  that  'forewarned  is 
forearmed'  by  calling  attention  to  the  dan- 
ger which  exists  and  to  provide  for  the 
taking  of  steps  to  avert  the  same." 

It  is  clear  that  a  careful  study  should  be 
made  of  the  effect  of  alkali  salts  on  cement 
and  cement  products. 


An  Interesting  Example  of  Small  Tun- 
nel Work. 
In  another  column  of  this  issue  we  give 
the  cost  of  constructing  a  small  tunnel  to 
carry  cables  under  a  narrcrw  navigable 
river.     Seemingly  this   work  presents  little 
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that  should  make  it  worthy  of  mention.  In 
reality  the  article  is  unique.  It  so  happens 
that  nearly  a  year  ago  the  editors  of  En- 
gineering-Contracting became  aware  of  '* 
this  work,  then  proposed,  through  a  request 
for  references  to  any  cost  figures  of  tunnel 
construction  under  similar  physical  condi- 
tions. .\  pretty  careful  search  of  the  rec- 
ords failed  to  bring  much  satisfaction. 
.\pparently  no  figures  even  approximate- 
ly applicable  to  the  case  had  been  pub- 
lished. We  understand  that  the  engineers 
of  the  work  experienced  a  similar  lick  of 
success  from  their  own  researches,  which 
were  quite  extensive.  The  article  is 
unique  in  being  one  of  the  very  first  to  give 
costs  of  the  type  of  structure  represented. 

Mention  of  the  above  circumstances  is 
important  for  the  lesson  it  teaches.  It  is 
not  the  exceptional  structure  about  which 
the  engineer  has  to  search  far  and  wide  for 
information,  but  it  is  the  structure  of  or- 
dinan-  character.  We  believe  that  every 
construction  engineer  and.  constructor  will 
agree  with  this  statement.  Technical  lit- 
erature is  crowded  with  examples  of  the 
large  and  unusual  things  in  engineering 
work ;  the  ordinary  things  in  size  and  char- 
acter are  rarely  described.  This  is  very 
largely  the  fault  of  the  engineers  and  con- 
structors themselves.  Only  recently  in 
seeking  information  regarding  the  cost  of 
a  small  job  of  bridge  work  the  reply  was 
that  "being  just  an  ordinary  job  no  costs 
were  kept." 

This  reply  indicates  quite  truly  the  ideas 
of  many  construction  engineers  and  con- 
structors. We  believe  that  it  is  wholly 
wrong.  The  costs  in  detail  of  a  Firth 
Bridge  are  interesting,  but  the  costs  in  de- 
tail of  half  a  dozen  highway  bridges  of 
one-tenth  the  span  would  be  vastly  more 
useful,  and  the  man  who  would  collect  and 
make  known  the  latter  would  be  doing  the 
more  useful  work.  Right  here  we  have 
the  purpose  of  this  talk.  It  is  not  necessary 
for  the  young  engineer  to  wait  until  he  is 
associated  with  some  work  of  unusual  mag- 
nitude and  character  before  he  presents  an 
article  to  a  technical  paper  or  an  engineer- 
ing society.  Such  works  never  lack  writers 
to  exploit  them,  but  the  ordinary  structure 
which  is  built  in  the  hundreds  does  lack 
writers  to  discuss  and  analyze  the  con- 
struction problems  involved.  In  particular 
they  lack  writers  to  make  known  the  meth- 
ods and  cost  of  doing  the  work. 

This  journal  has  made  it  a  policy  to  give 
the  ordinary  structure  adequate  attention. 
Indeed  our  chief  trouble  has  been  to  get 
the  necessary  data.  Time  and  again  our 
inquiry  has  been  met  with  the  statement 
that  "being  an  ordinary  structure,  no  care- 
ful records  were  kept."  On  the  other  hand, 
no  request  for  methods  and  cost  data  is 
more  common  than  for  the  thousand  and 
one  small  works  which  ordinarily  make  up 
the  practice  of  the  engineer. 


At  the   close  of  1906  there   were  2!),ft97 
miles  of  railway  in  India. 

of  republication  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


NoU-:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Recent   Experiences    with    Reinforced 

Concrete  and  Concrete   Block 

Buildings  in  Fires. 

The  ability  of  concrete  buildings  to  with- 
stand damage  by  fire  has  been  demonstrated 
in  some  measure  by  several  recent  fires.  .\t 
the  convention  of  the  National  Fire  Protec- 
tion Association  the  committee  on  concrete 
for  building  construction  presented  reports 
of  these  (ires  and  discussed  the  lessons 
taught  by  them  in  a  manner  which  should 
interest  concrete  men.  We  extract  the  fol- 
lowing paragraphs  from  the  report : 

"A  most  interesting  fire  occurred  Feb.  18, 
1908,  at  Dayton,  Ohio,  in  the  new  factory  of 
the  Dayton  Motor  Car  Co.  and  was  report- 
ed at  some  length  in  the  'Quarterly'  of  the 
National  Fire  Protection  Association,  from 
which  the  following  is  quoted : 

"  'The  building  is  the  newly  constructed 
monolithic  reinforced  concrete  construction, 
six  stories  high.  It  adjoined  and  communi- 
cated through  unprotected  openings  W'ith  a 
five  story  brick  building  of  ordinary  con- 
struction. The  concrete  building  was  of 
pier  and  curtain-wall  construction.  Piers 
in  basement  25x2.5  ins.  and  spaced  22  ft.  c. 
to  c. ;  bays  supported  by  same  class  of  gir- 
ders spaced  7  ft.  c.  to  c,  9x11  ins.;  beams 
from  piers,  12x17  ins.  The  piers  decrease 
in  cross  section  until  at  roof  (or  sixth 
floor)  they  are  12.xl2  ins.,  except  under 
foundation  for  sprinkler  tank,  where  they 
are  19%xl9%  ins.  Roof  of  same  class  of 
construction,  but  with  lighter  structural 
members.  Floors  of  monolithic,  reinforced 
concrete  construction,  supported  on  the 
beams  and  girders.  Wood  floor  on  first  at- 
tached to  wood  nailing  strips  laid  in  con- 
crete. Same  devices  used  for  giving  initial 
supports  to  wood  running  boards  to  attach 
electrical  wires. 

"  'Between  each  outside  pier,  both  in  ex- 
terior and  area  walls,  there  is  a  4-in.  con- 
crete curtain  wall  extending  about  3  ft. 
from  floor.  On  this  rest  ordinary  light 
wood  sash  and  thin  glass,  making  a  very 
large  area  of  this  inferior  class  of  construc- 
tion. 

"  'One  lar,ge  open  elevator  and  one  stair- 
way at  same  point.  The  fourth  floor,  where 
the  fire  started,  was  occupied  as  upholster- 
ing and  trimming,  also  storage  of  motor 
cars.  Fifth  floor  was  painting  department 
and  this  floor  was  practically  vacant.  Fire 
was  discovered  by  outsider  at  12 :45  a.  m. 
and  was  first  noticed  about  midway  on  the 
west  side.  The  occupancy  made  a  hot  quick 
lire  which   spread   rapidly   throughout   this 


portion  ot  the  Hoor  and  through  the  unpro- 
tected openings  into  the  brick  buiiuin^, 
which  latter  was  practically  destroyed  ex- 
cept the  walls.  The  fire  department  helped 
keep  the  fire  from  spreadin.g,  and  also 
helped  confine  it  largely  to  the  fourth  floor 
of  the  concrete  building. 

"  'The  only  floor  on  which  lire  gained  a 
foothold  was  the  fourth,  where  it  originat- 
ed. The  mass  of  combustible  material 
therein  was  sufficient  in  one  section  to  spoil 
the  concrete  covering  on  one  pier  and 
numerous  girders.  The  concrete  has  fallen 
off  some  of  the  girders  on  lower  edges,  ex- 
posing the  metal  reinforcement.  The  ac- 
tion of  the  heat  has  calcined  the  concrete  to 
such  an  extent  as  to  make  some  of  the  gir- 
ders defective  against  another  attack.  Our 
inspectors  do  not  consider  the  integrity  of 
the  supports  impaired  against  ability  to  sus- 
tain load,  but  only  against  fire.  There  was 
scarcely  .5/7  in,  of  concrete  about  the  bot- 
tom of  the  reinforcing  members,  which  is 
totally  inadequate  and  not  in  accord  with 
best  practices. 

"  'The  heat  caused  about  2  ins.  of  the 
concrete  floor  to  disintegrate.  In  one  in- 
stance, directly  above  the  hottest  part  of  the 
fire,  the  action  extended  to  and  through  the 
ceiling  of  fourth  floor.  The  mass  of  com- 
bustible material  on  which  flames  fed  was 
comparatively  small ;  had  the  fire  been  long 
sustained,  as  in  a  general  conflagration,  the 
concrete  structure  would  have  failed  and 
one  floor  would  have  wrecked  the  one  be- 
neath. 

"  'Water  seeped  through  the  concrete 
floor  and  about  the  risers  for  both  the  steam 
heating  and  the  sprinkler  system  and  dam- 
aged stock  more  or  less  on  every  floor. 
The  sewer  becoming  clogged,  water  stood 
10  ins.  deep  in  the  basement  and  wood 
bodies  of  motor  cars  were  somewhat  dam- 
aged.' 

"The  damage  to  this  building  was  ad- 
justed at  8  per  cent  of  its  sound  value, 
which,  by  the  way,  was  a  definitely  known 
quantity,  as  the  building  was  quite  new. 
The  building  was  far  from  being  fireproof 
in  the  proper  sense  of  the  term,  owing  to  its 
large  ordinary  .glass  walls  and  unprotected 
floor  openings,  and  also  its  inadequate  in- 
sulation of  steel  reinforcement.  That  the 
fire  did  not  spread  throughout  the  house 
and  destroy  its  entire  contents  is  due  to  the 
efforts  of  the  fire  department  rather  than 
the  character  of  the  construction.  Still  it 
must  be  conceded  that  the  concrete  itself 
stood  the  test  very  well  indeed,  especially  in 
view  of  the  fact  that  the  ordinary  building 


adjoining  was  much  more  seriously  dam- 
aged by  the  same  fire  and  under  the  same 
lire  department  protection. 

"Another  fire  of  universal  interest  oc- 
curred Dec.  13,  1907,  in  the  Huyler  build- 
ing, 134  East  18th  St.,  New  York.  Here 
concrete  made  a  very  favorable  showing, 
and  the  value  of  protected  stair  and  eleva- 
tor shafts  and  of  wired  glass  in  outside 
windows,  as  a  protection  against  the 
spreading  of  fire  from  one  floor  to  another 
was  demonstrated.  The  building  was  about 
50.\80  ft.,  ten  stories  high,  of  steel  frame 
with  6-in.  concrete  floors.  The  sides  of 
beams  and  girders  were  protected  by  2  to  3 
ins.  of  concrete,  and  the  lower  flanges  by  1 
in.  of  plaster  keyed  on  by  wire.  Steel  col- 
umns were  covered  by  2-in.  terra  cotta 
blocks,  and  the  entire  interior  coated  with 
about  1  in.  of  ordinary  plaster.  Floor  sur- 
faces were  of  decorative  tile  6xOx%  ins. 
Stairs  and  elevators  were  inclosed  in  good 
tile  walls  with  fire  doors  on  each  story. 
Front  windows  were  of  ordinary  glass,  but 
those  on  the  side  and  rear  were  of  wired 
glass  in  metal  frames. 

"The  fire  started  about  7:10  p.  m.  from 
unknown  cause  in  the  ninth  story,  used 
chiefly  for  the  storage  of  empty  cartons  and 
paper  stock  in  considerable  quantities.  It 
was  in  the  vicinity  of  the  front  stair  shaft, 
but  did  not  spread  through  this  shaft  (as  is 
usual)  on  account  of  its  being  cut  off  from 
the  rooms.  It  soon  extended  toward  the 
rear  of  the  room  and  attracted  the  attention 
of  employes  who  attempted  to  use  private 
hose,  and  the  fire  department  responded  to 
alarm  by  the  thermostat  system.  The  de- 
partment carried  the  hose  streams  up  the 
stairway  and  through  the  adjoining  building 
and  eventually  extinguished  the  fire  after 
most  of  the  contents  of  the  ninth  story  were 
ruined.  The  plaster  was  all  knocked  or 
burned  off  the  walls  and  ceilings,  and  all 
the  windows  (both  ordinary  and  wired 
glass)  were  broken  out.  There  was  no  fire 
damage  on  other  floors,  except  that  the 
w-ired  glass  windows  in  the  tenth  story  rear 
were  badly  cracked  from  flames  lapping  up 
from  below,  and  the  stone  sills  of  these 
windows  were  badly  spalled.  These  win- 
dows, however,  kept  the  fire  out  of  the  up- 
per floor  and  undoubtedly  prevented  a  se- 
rious loss  to  contents  in  that  story.  There 
was  no  damage  to  steel  work  and  very  little 
to  tile  or  concrete  covering  of  same,  and 
the  loss  to  the  building  as  a  whole  was  ad- 
justed at  about  4  per  cent  of  value,  being 
chiefly  confined  to  destruction  of  wood 
trim,  plastering,  painting  and  tile  floor  sur- 
face. 

"Ordinarily  a  lire  starting  among  itrflam- 
mablc  materials  as  high  up  as  the  ninth 
story  results  in  a  serious  loss.  In  this  case 
the  fact  that  the  fire  was  discovered  and  the 
department  called  early  and  that  each  story 
of  the  building  was  quite  effectually  cut  off 
from  the  others,  and  the  structure  was  non- 
inflammable  itself,  reduced  the  damage  to 
both  building  and  contents  to  a  small  frac- 
tion of  what  it  might  have  been  under  less 
favorable  conditions. 
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"On  May  27.  I'JOT,  ;i  lire  occurred  in 
Merritt  Bros.'  factory  at  Camden,  N.  J., 
which  in  a  building  of  ordinary  construc- 
tion would  doubtless  have  resulted  disas- 
trously. It  proved,  under  the  circumstances, 
to  be  chiefly  a  demonstration  of  the  fire  re- 
sistive quality  of  the  building.  It  is  a  five- 
story  structure  for  the  manufacture  of 
metal  clothes  closets  for  factories.  Tlie 
columns,  beams,  floors  and  roof  are  of 
heavy  type  reinforced  concrete,  the  mi.xture 
being  1 :2%  :5,  using  small  size  crushed  trap 
rock.  The  walls  are  of  brick  carried  on  a 
concrete  frame.  The  fifth  story  was  occu- 
pied for  painting  and  drying.  In  the  corner 
of  the  room  were- two  wooden  gas  heated 
drying  ovens  approximately  7x10x8  ft.  and 
along  the  side  of  the  room  next  to  this  were 
a  number  of  smaller  ovens,  all  of  metal 
construction.  These  two  wooden  ovens  had 
been  filled  with  freshly  painted  metal  to  be 
dried.  An  employe  endeavored  to  light  the 
gas  under  the  oven  and  he  either  dropped 
his  torch  or  the  burners  failed  to  ignite 
properly  so  that  the  paint  and  drip  pans 
close  by  caught  fire  and  the  flames  prompt- 
ly extended  into  the  oven. 

"The  fire  lasted  from  %  to  %  hour,  prac- 
tically burned  up  the  wooden  ovens  and 
some  other  light  inflammable  materials 
close  by.  The  flames  did  not  extend  very 
far  into  the  room,  however,  though  there 
was  enough  heat  to  melt  out  the  soldered 
metal  frames  of  the  wire  glass  monitors  on 
the  roof  a  little  to  one  side  of  the  ovens, 
and  melt  the  links  on  two  fire  doors,  40  to 
50  ft.  away.  The  concrete  columns  and 
ceiling  in  the  immediate  vicinity  of  the  fire 
showed  some  cracks,  but  no  material  in- 
jury, and  absolutely  no  repairs  of  any  sort 
were  made  to  the  concrete  after  the  fire,  the 
only  repairs  being  to  the  above  mentioned 
wire  glass  window,  frames. 

"On  May  30,  1907,  a  fire  destroyed  the 
factory  of  the  Waverly  Paper  Box  Board 
Co.,  Waverly,  N.  J.,  and  afforded  a  test  of 
concrete.  The  entire  plant  had  plain  r2-in 
solid  concrete  walls  one  story  high. 
The  floors  were  also  of  concrete,  but 
the  roof  was  wood  and  was  en- 
tirely consumed,  with  .the  combustible 
contents  of  the  buildings.  The  walls  seem 
to  have  been  of  fairly  good  gravel  concrete 
and  suffered  some  damage  from  cracking 
and  dehydration  of  the  cement  at  the  sur- 
face, but  as  a  whole  may  be  said  to  have  re- 
sisted this  fire  about  as  well  as  brick  would 
have  done ;  they  have  since  been  used  in  the 
rebuilding  of  the  factory. 

"Only  three  fires  in  buildings  of  concrete 
block  construction  have  been  reported  to 
your  committee  which  seem  to  warrant  spe- 
cial mention. 

"One  occurred  in  Nashville,  Tenn..  in  the 
summer  of  1907.  This  was  a  four  story 
building,  50x170  ft.,  with  walls  of  two- 
piece  concrete  blocks  and  a  wooden  ioisted 
interior,  occupied  throughout  by  a  retail 
furniture  store.  The  top  story  and  attic 
were  completely  burned  out,  but  the  dam- 
age to  concrete  block  walls  was  nominal  and 
easily     repaired.      The    test    could     not    be 


termed  severe,  but  the  blocks  made  a  very 
creditable  showing  under  the  circumstances. 
"The  second  fire  occurred  Dec.  9,  1907,  at 
Anderson,  Ind.,  in  a  three  story  building 
just  completed,  but  not  occupied.  The 
house  was  fitted  up  for  an  old  peoples' 
home.  It  had  ordinary  single  piece  hollow 
concrete  block  walls  and  wooden  interior, 
and  was  of  fairly  good  size,  containing  40 
living  rooms,  office,  dining  rooms,  etc.  The 
entire  interior  was  burned  out,  but  the  walls 
stood  with  very  little  damage,  except  at  the 
top  and  around  windows,  and  have  been 
used  in  reconstruction. 

"The  third  fire  occurred  at  Murfrecsboro, 
Tenn.,  April  29,  1908,  in  a  basement  and 
two  story  building,  60x115  ft.  It  was  occu- 
pied in  basement  and  first  story  for  the 
storage  of  hay,  grain,  feed,  cotton  and  hard- 
ware; the  second  story  as  a  roller  skating 
rink.  The  walls  were  10-in.  single-piece 
hollow  blocks ;  floors  and  roof  of  ordinary 
joist  construction.  Fire  started  in  the  first 
story  and  burned  from  9:30  p.  m.  till  mid- 
night. The  blocks  appear  to  have  been  of 
rather  poor  quality,  made  with  crushed 
stone  aggregate  and  quite  porous.  All  walls 
above  the  first  floor  fell,  the  rear  and  front 
walls  being  completely  down,  with  the  ex- 
ception of  several  lower  courses  of  blocks 
of  rear  wall.  The  only  weight  carried  by 
the  walls  was  the  dead  w'cight  of  the  second 
floor  and  roof,  at  the  time  of  the  fire  the 
second  floor  (skating  rink)  being  unoccu- 
pied. 

"Beyond  considerable  chipping  and  small 
amount  of  spalling,  the  limestone  founda- 
tion which  formed  the  basement  wall  is  not 
badly  injured,  and  with  repairs  may  be  used 
again.  The  total  damage  to  the  building 
and  contents  is  estimated  at  $10,000. 

"Unequal  expansion  between  the  outer 
and  inner  shells  of  blocks  was  clearly  dem- 
onstrated by  the  rear  wall,  where  the  bond 
between  the  outer  and  inner  shells  of  blocks 
was  cracked  continuously  almost  the  entire 
length  of  the  remaining  wall. 

"This  was  undoubtedly  a  long,  hot  lire 
and  furnished  a  more  severe  test  of  the 
blocks  than  the  other  two  fires  mentioned 
above.  It  seems  to  justify  the  following 
opinion  of  this  committee  expressed  in  last 
year's  report : 

"  'Well  made  blocks  are  suitable  for  small 
buildings,  where  no  high  temperatures  or 
long  continued  fires  are  to  be  expected,  but 
the  hollow  form  in  which  they  are  made  ab- 
solutely precludes  their  being  classed  as 
highly  fire  resistive  or  suitable  for  fire 
walls,  or  for  any  buildings  which  maj-  be 
subjected  to  severe  fire.'" 


On  the  last  working  day  in  May  there 
were  in  the  service  of  the  Isthmian  Canal 
Commission  on  the  isthmus,  and  actually 
at  work  25,881  persons,  not  including  7,052 
persons  employed  by  the  Panama  Railroad 
Company.  Of  the  number  employed  by  the 
Commission  20,584  were  in  the  department 
of  Construction  and  Engineering,  and  of 
this  number  3,686  were  on  the  .gold  roll. 


A  Discussion  of  Metal  and  Wood  Forms 
for  Concrete  Constructions. 

Form  construcliuu  !,■,  always  an  interest- 
ing subject  to  the  contractor  for  concrete 
work.  The  following  comments  by  Mr.  L. 
C.  Wason,  President  Aberthaw  Ccnstriic- 
tion  Co.,  an  experienced  concrete  contract- 
or, will  therefore  be  interesting.  These 
remarks  formed  a  portion  of  the  discussion 
on  form  construction  at  the  last  annual 
convention  of  the  National  Cement  Users' 
Association  and  are  as  follows : 

There  is  a  great  field  for  research  and 
inventive  genius  in  the  production  of  cheap, 
durable,  forms  sufficiently  flexible  for  many 
different  uses,  as  the  cost  of  this  part  of 
the  work  is  at  present  one  of  the  greatest 
handicaps  to  the  reduction  of  the  cost  and 
the  more  general  use  of  concrete  construc- 
tion. The  writer  has  used  metal  forms  to 
some  extent  and  has  observed  their  use  by 
other  contractors.  If  sheet  metal  is  placed 
on  a  wooden  back  or  on  a  metal  stiflfening 
frame,  there  is  danger  of  its  becoming 
dented,  bent,  or  otherwise  defaced  so  as 
to  give  an  imperfect  surface  to  the  con- 
crete, and  if  the  metal  covering  is  suffi- 
ciently thick  and  strong  to  resist  damage 
it  is  too  heavy  and  expensive  for  general 
use.  Moreover,  such  forms  are  not  flex- 
ible enough  to  be  used  for  various  pur- 
poses. The  use  of  heavy  cast-iron  molds, 
as  proposed  by  Mr.  Edison,  is  far  more 
expensive  still.  Therefore,  up  to  date, 
wood  has  proved  to  be  the  most  economical 
and  flexible  in  the  way  of  being  changed 
from  one  use  to  another  of  anything  which 
the  writer  has  yet  seen,  and  his  study  has 
been  concentrated  on  the  most  effective 
and  economical  use  of  lumber.  When  a 
sheet  metal  form  becomes  dented  it  is  usu- 
ally cheaper  to  throw  the  covering  away 
and  start  new  than  to  straighten  and  re-' 
use  that  which  is  bent.  With  the  rough, 
careless  class  of  mechanics  called  carpen- 
ters, which  is  the  only  possible  kind  to  get 
tor  concrete  forms,  there  is  great  danger 
of  a  rapid  deterioration  in  the  value  of  the 
material.  Thoroughly  good  mechanics — 
those  who  are  capable  of  doing  a  nice  job 
of  carpentry — cannot  be  induced  to  work 
on  this  class  of  construction.  The  quality 
of  these  rough  carpenters  is  also  becoming 
poorer,  usually  on  account  of  the  trade 
union's  restriction  to  the  employment  of 
apprentices.  .Any  man  who  can  buy  a  few- 
tools  and  use  a  saw  and  hammer  can  hire 
out  as  a  carpenter.  He  is  so  poor  that  he 
is  constantly  discharged  and  after  a  con- 
siderable time  of  practicing  on  one  job 
after  another  may  show  a  little  intelligence, 
but  he  is  a  very  inferior  workman  at  best. 

In  considering  the  cost  of  construction  as 
a  whole  it  is  as  likely  to  be  governed  by 
the  cost  of  the  forms  as  by  the  cost  of  the 
concrete.  For  illustration,  in  the  cost  of 
columns,  although  they  are  made  so  as  to 
be  reduced  in  size  as  easily  as  possible, 
this  is  somewhat  expensive  in  labor,  and 
after  they  are  reduced  the  girders  and 
beams    which    meet    at    a   column    are   too 


32 


ENGINEERING-CONTRACTING 


Vol.  XXX.    No.  2. 


short  ami  have  to  be  spliced  out,  which 
adds  to  the  cost,  and  these  costs  are  likely 
to  exceed  that  which  can  be  saved  in  con- 
crete. It  is  therefore  more  economical  to 
run  the  columns  one  size  through  the  full 
height  of  a  low  building  or  to  reduce  the 
size  only  twice  or  at  most  three  times  in 
the  height  of  a  high  building.  For  in- 
stance, the  actual  cost  of  labor  (without 
regard  to  wastage  of  lumber),  in  reducing 
columns  from  16  ins.  to  12  ins.  on  a  certain 
job,  amounted  to  $5.70,  wliercas  the  cost  of 
the  concrete  saved  by  the  reduction  was 
$2.30.  In  the  writer's  office  a  set  of  plans 
in  pamphlet  form  has  been  compiled  for 
standard  forms  for  all  kinds  of  work,  and 
where  special  framing  is  required  plans  are 
made  for  these  special  cases,  and  in  spite 
of  this  care  and  study  the  above  figures 
represent  actual  experience.  Therefore,  in 
designing  and  handling  form  work  the  cost 
of  labor  is  the  principal  item  to  be  consid- 
ered. The  opinion  has  been  expressed  that 
forms  could  be  cheapened  by  the  use  of 
common  and  rough  lumber  instead  of  a 
fairly  good  grade  of  dressed  lumber.  The 
fact  that  it  is  almost  universal  to  use  a 
good  grade  of  dressed  stock  would  seem  to 
disprove  the  above  statement.  The  cost  of 
dressing  varies  according  to  the  mill  from 
$1..50  to  $4.00  per  1,000  B.  M.  for  planing 
four  sides.  The  price  of  second-grade  hem- 
lock and  spruce  differs  but  little  from  that 
which  has  small  sound  knots  and  is  free 
from  wind  shakes  or  large  season  cracks, 
and  such  lumber  works  so  much  easier  as 
to  cut  down  the  labor  cost  more  than  the 
equivalent  of  the  difference  in  cost  of  ma- 
terial. Some  builders  use  %-in.  stock,  oth- 
ers 1%-in.,  and  some  2-in.  stock.  The 
thicker  lumber  will  stand  the  wear  and  tear 
longer  than  the  light  and  can  therefore  be 
used  so  many  more  times  than  the  thin 
that  it  is  more  economical  in  the  long  run 
if  the  work  in  hand  is  large  enough  so  that 
the  forms  can  be  used  several  times  with- 
out delaying  the  rapid  progress  of  the 
work.  With  planed  stock  tighter  joints  can 
be  obtained  between  boards,  which  prevents 
leakage  of  the  fine  materials  and  weaken- 
ing and  roughening  the  surface,  and  the 
boards  are  of  even  tliickness  so  that  a  fair- 
ly good  surface  is  obtained  which  needs 
little  treatment  after  the  forms  are  removed 
except  where  an  ornamental  appearance  is 
especially  desired.  If  rough  lumber  is  used, 
in  order  to  get  even  a  passable  surface 
finish,  considerable  labor  must  be  spent 
upon  dressing  the  concrete  after  the  forms 
arc  removed,  and  this  must  be  done  by 
mechanics.  If  a  cement  finisher,  who  is  in 
no  sense  a  plasterer,  is  used,  and  his  wages 
are  4-5  cts.  or  50  cts.  an  hour,  only  a  fair 
job  can  be  obtained.  If  plasterers  are  used 
their  pay  is  60  cts.  per  hour  and  the  job 
is  properly  finished,  but  in  either  case  the 
cost  is  greater  than  the  cost  of  planing 
lumber  and  of  using  a  good  quality.  Rough 
lumber  can  only  be  used  economically  in 
work  which  is  never  exposed  to  view  or 
where  the  looks  is  no  object  whatever. 


Cost  of  Two  Small  Concrete  Structures 
for  an  Irrigation  Canal. 

The  following  costs  are  taken  from  the 
Reclamation  Record   for  June : 

"Cost  analyses  have  been  received  for 
building  two  concrete  structures  by  force 
account  on  the  Truckee-Carson  project 
(Nevada)  during  the  period  from  August 
to  November,  1907.  These  structures  are 
located  on  the  line  at  points  where  the  ca- 
pacity of  the  canal  is  103  second  feet;  the 
one  located  at  station  125  -h  00  is  a  waste- 
way  and  the  other,  located  at  station  182  -|- 
55,  is  a  drop  with  turnout  on  each  side  of 
the  canal.  The  concrete  was  mixed  in  the 
proportions  of  1:2:4,  and  in  the  drop  with 
turnouts  a  small  amount  (200  lbs.)  of  rein- 
forcing steel  was  used,  the  cost  of  which  is 
included  in  the  cost  of  concrete  in  the  ta- 
ble below.    The  sand  for  the  concrete  was 


LETTERS  TO  THE  EDITORS. 

Destruction   of    Portland    Cement    by 

Alkali. 

Sirs :  I  was  consideralily  interested  in  an 
article  about  the  destruction  of  cement  mor- 
tar by  alkali  salts  in  your  issue  of  June  24. 
While  I  do  not  wish  to  intrude  upon  the 
ideas  of  men  better  able  and  more  compe- 
tent than  myself,  yet  from  this  distance  it 
seems  to  me  that  they  have  jumped  to  con- 
clusions without  thorough  investigation. 

Before  passing  final  judgment  it  seems  to 
me  they  should  have  tried  some  other  kind 
or  kinds  of  cement  and  noted  tlie  effect  of 
alkali  on  them. 

It  is  just  barely  possible  that  alkali  would 
not  effiect  some  other  cement,  and  it  is 
quite  probable  that  that  particular  cement 
was  of  little  or  no  account  when  it  was  put 


COST   OF   TWO   CONCRETE    STRUCTURES    IN   TKUCKEE-C.^RSON    PROJECT. 


Class  of  work. 

Trench    excavation    43.0 

Concrete    32.0 

Forms   (per  cu.  yd.  concrete) 32.0 

Placing   forms,   cu.   yds 4.016.0 

Paving,   cu.   yds 180.5 


Structure  at  Station. 

1824-55— 

Quantity. Unit  cost.    Total. 


Structure  at  Station. 

125+00- 


Riprap,  cu.  vds. 

Backfill,  ft.  B.M 

1' lashboards,  sq.  yds 

i„ast-iron  guides,  sq.  yds. 
Angles,  cu.  yds 


18.0 
40.0 

27 
8 
2 


$1.84 
12.39 

5.26 
25.41 

2.88 
.72 

1.00 


$79.17 
396.44 
168. 3S 

iio.'sf 

12.91 

29.99 

15.07 

108.08 

5.02 


Quantity. 

40.6 

34.0 

34.0 

3,170.0 

174.0 

47.0 

40.0 

12 

4 


Unit  cosL 

$1.29 

14.08 

3.22 

21.84 

2.69 

.68 

.75 


Total. 
$32.04 
478.82 
109.61 

467.86 
31.85 
30.20 
19.34 
18.90 


Total  productive  cost $1,345.43 

Construction  survey  : 15.34 

Non-productive  account    226.52 

General  expense 278.66 


Total  costs    I $1,865.95 


.$1,208.62 

13.96 

.      211.32 

155.22 

.$1,589.12 


hauled  from  %  to  %  mile,  crushed  rock 
from  7  to  8  miles  and  cement  from  10  to  11 
miles.  The  paving  consists  of  a  4-in.  layer 
of  crushed  rock  overlaid  W'ith  a  6-in.  layer 
of  stones,  the  interstices  being  filled  with 
crushed  rock.  For  the  wasteway  21  sq. 
yds.  of  the  paving  and  for  the  other  struc- 
ture 26  sq.  yds.  were  grouted,  the  cost  of 
which  is  included  in  the  unit  and  total 
costs  of  paving  tabulated  below.  The  rip- 
rap consists  of  a  6-in.  layer  of  stones 
roughly  placed  along  the  banks  of  the  ca- 
nal above  the  structures.  The  unit  and  to- 
tal costs  tabulated  below  for  the  different 
classes  of  work  include  the  cost  of  labor, 
except  labor  of  foremen,  and  the  cost  of 
materials  and  supplies.  Labor  of  foremen 
is  included  in  what  is  called  the  non-pro- 
ductive account.  The  wages  paid  were, 
concrete  men '  $2.50  per  day,  pavers,  $2.75 
per  day.  The  accompanying  table  shows 
the  distribution  of  costs." 


in  the  work.  The  fact  that  it  was  given 
the  usual  tests  before  using  proves  nothing. 
A  dishonest  manufacturer  can  get  around 
every  test  with  the  possible  exception  of 
the  chemical  test.  He  may  add  an  excess 
of  lime,  magnesia  or  sulphur  or  all  three 
and  the  cement  will  give  high  tests,  but  in  a 
short  time  deterioration  sets  in  and  the 
work  goes  to  pieces. 

One  brand  of  cement  whose  base  is  blast 
furnace  slag  gives  very  high  tests,  yet  some 
of  it  owing  to  the  presence  of  sulphur  goes 
to  pieces  in  a  short  time,  I  hope  the  people 
in  charge  of  those  tests  will  locate  the  true 
cause  of  this  failure  in  cement.  In  the 
meantime  let  us  withhold  final  judgment 
until  further  tests  have  been  made. 
Very  truly, 

C.  W.  P.\RKER. 

328  Drake  ave..  Chicago,  111. 
June  28,  1908. 


Press  reports  announce  that  plans  have 
been  filed  with  the  Building  Department  of 
New  York  City  for  a  62  floor  office  build- 
ing. The  plans  provide  for  the  main  build- 
ing to  be  34  stories  high,  the  roof  being 
489  ft.  above  Broadway.  Above  this  is  to 
be  a  square  tower  of  28  stories  capped  with 
a  cupola,  the  tower  and  cupola  adding  420 
ft.  more  to  the  total  height.  The  plans 
were  prepared  by  D.  H.  Bnrnham  &  Co., 
acting  for  the  Equitable  Life  Assurance 
Societv. 


Los  Angeles  county,  California,  w-ill  hold 
an  election  on  July  30  to  vote  on  issuing 
$3,500,000  of  bonds  for  the  improTement  of 

roads. 


Tlie  Board  of  Water  Supply  of  New 
York  City  is  calling  for  bids  for  the  con- 
struction of  another  portion  of  the  Catskill 
aqueduct.  The  section  consists  of  about 
6%  miles  of  plain  concrete  conduit,  known 
as  cut-and-cover  aqueduct,  17  ft.  high  by  17 
ft.  6  ins.  wide,  and  about  13  ft.  4  ins.  wide 
on    the    hydraulic    gradient. 


July  8.  1908. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  wil!  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Nine  Examples  of   the  Cost  of  Wheel 

Scraper    Work,    with    Comments 
on  Handling  Scraper  Gangs. 

Ill  this  article  we  give  nine  examples  of 
the  cost  of  wheel  scraper  work.  One  thing 
of  interest  regarding  these  examples  is  that 
in  eacn  case  a  No.  2%  wheeler  was  used, 
^lost  records  of  costs  of  wheel  scraper 
work  that  have  been  published  have  eitlier 
been  of  No.  2  or  No.  3  scrapers. 

The  cost  lecords  were  kept  in  great  detail. 
In  every  case  the  work  done  was  in  grading 
ii  railroad  bed. 

The  wages  paid  for  a  10  hr.  day  were  as 
follows : 

Foreman  $3.00 

Scraper  team  and  driver 4.75 

4  horse  plow  team  and  2  men 9.20 

3  horse  snatch  team  and  1  man 0.00 

Loaders   \M 

Dump    men 1..50 

Water    boy 1.00 

The  grading  was  done  in  the  fall  of  the 
year  with  good  weather  prevailing.  The 
material  excavated  was  red  clay  subsoil 
with  some  sand  mixed  with  it.  The  teams 
were  hired,  the  contractor  furnishing  the 
scrapers,  plows,  etc. 

Table  1  gives  the  length  of  the  lead  in 
feet,  the  lead  being  the  distance  in  a 
straight  line  from  the  center  of  mass  in  the 
e.xcavation  to  the  center  of  mass  of  the  em- 
bankment. The  length  of  the  haul  follows 
the  lead,  the  haul  being  the  average  dis- 
tance traveled  by  the  scraper  in  going  to 
and  from  the  dump,  including  the  distance 
traveled  in  turning  at  both  ends  of  the  haul. 
The  next  item  is  the  number  of  miles  trav- 
eled per  day  by  a  scraper.  The  fourth  item 
in  the  table  gives  the  number  of  cubic  yards 
moved  per  scraper  day,  while  the  next  item 
is  tlie  number  of  cubic  yards  moved  per 
team  per  day.  Item  No.  6  gives  the  average 
number  of  scrapers  worked  in  a  gang  or 
crew;  it  consists  of  a  foreman,  a  4  horse 
plow,  a  3  horse  snatch  team,  2  loaders,  2 
dump  men,  a  water  boy  and  the  given  num- 
ber of  wheeled  scrapers.  The  last  item 
gives  tlie  average  yardage  moved  per  day 
by  the  gang. 

In  table  2  the  cost  of  the  work  is  given, 
showing  the  cost  of  each  item  separately. 

These  costs  do  not  include  any  allowance 
for  plant  used  or  maintenance  and  repairs 
to  plant. 

In  handling  scrapers,  contractors  and  en- 
gineers seem  to  have  paid  but  little  attention 
to  the  number  of  scrapers  to  operate  a  gang 
for  the  various  lengths  of  lead,  deciding  on 
the  number  to  use  from  impressions  gained 
through  their  experience  in  operating 
scrapers. 


It  will  be  noticed  that  the  leads  in  the 
examples  given  varied  from  2(i0  to  1,400  ft. 
For  the  short  leads  5  scrapers  were  used. 
On  a  200  ft.  lead  each  scraper  moved  34  cu. 
yds.  per  day,  while  on  a  300  ft.  lead  each 
scraper  moved  32  cu.  yds,  5  scrapers  still 
being  operated  in  the  gang. 

These  records  are  not  given  cither  as 
ideal  records  or  as  economical  examples  of 
scraper  work,  but,  being  actual  and  accu- 
rate records  of  work  done,  are  published  in 
order  to  make  an  analysis  and  such  com- 
parisons as  may  be  of  benefit  to  those  in- 
terested in  scraper  work. 

It  would  seem  that  the  distance  covered 


tional  trips  of  a  scraper  during  the  day, 
which  would  have  meant  an  increase  of  10 
cu.  yds.  per  day  per  scraper.  The  increase 
may  have  been  a  little  more,  as  the  5  scrap- 
ers set  a  lazy  pace,  while  the  4  scrapers 
coming  to  the  snatch  team  regularly  would 
have  been  the  cue  for  the  whole  gang  to 
have  worked  with  greater  snap  and  vim. 
This  increased  yardage  would  have  meant 
that  the  gang  would  have  averaged  176  cu. 
yds.  per  day,  thus  decreasing  all  the  cost 
items  somewhat. 

The  time  lost  waiting  to  be  loaded  in  us- 
ing o  scrapers  on  a  300  ft.  lead,  where  the 
haul  amounted  to  725  ft.,  is  not  as  much  as 
on  the  200  ft.  lead,  the  lost  time  being  but 
%  of  a  minute.  This  is  a  harder  problem 
to  solve,  but  it  is  possible  to  solve  it.  The 
cut  or  excavation,  instead  of  being  worked 
as  a  single  piece  of  work  with  a  load  of 
300  ft.  and  a  haul  of  725,  must  be  divided 
into  two  pieces  of  work,  so  that  one  piece 
will  have  an  increased  haul  over  the  725  ft. 
and  suited  for  a  run  of  5  scrapers,  while 


Item  Ex. 

No.     Headings.  No.  1. 

1.  Lead  in  ft 260 

2.  Haul     in   ft 600 

3.  Distance  traveled  in   miles. . .       12 

4.  Cu.  yds.  moved  per  scraper. .       .34 

5.  Cu.  yds.  moved  per  team 21 

6.  No.   scrapers   in   gang 5 

7.  Av.  cu.  yds.  moved  per  <3ay..     170 


TABLE  1. 

Ex. 

Ex. 

Ex. 

Ex. 

Ex. 

Ex. 

Ex. 

Ex. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

No.  7. 

No.  8. 

No.  9. 

300 

400 

500 

7U0 

SOO 

900 

1300 

1400 

725 

1000 

1100 

1450 

1650 

1900 

2700 

2900 

13 

16.5 

17.5 

19 

19.5 

17 

18 

19 

32 

29 

2S 

23 

20.8 

16 

11.7 

11.5 

20 

19 

18 

15.5 

14 

12 

9 

9 

5 

6 

6 

I 

7 

12 

12 

12 

160 

174 

168 

161 

146 

192 

141 

138 

per  day  by  each  scraper  in  these  two  exam- 
ples was  much  less  than  it  should  have 
been,  as  in  other  examples  each  scraper 
team  covered  more  than  16  miles.  Under 
these  circumstances,  if  the  foreman  did  not 
allow  his  men  and  teams  to  loaf,  time  must 
have  been  wasted  by  the  scrapers  in  wait- 
ing to  be  loaded,  thus  showing  that  too 
many  scrapers  were  worked  in  the  run. 
This  is  evident  for  another  reason.  With  a 
haul  of  600  ft.,  with  a  team  traveling  at  the 
rate  of  200  ft.  per  niin.,  which  is  not  ex- 
cessive even  over  such  ground  as  a  scraper 
is  used  upon,  the  scraper  should  make  the 


the  other  piece  will  have  a  decreased  haul, 
one  suited  to  4  scrapers.  In  this  manner, 
the  scrapers  employed  can  be  worked  all 
the  time,  and  the  maximum  output  ob- 
tained and  the  "hauls  are  equalized,"  as  the 
contractors  express  it. 

From  example  No.  3  it  would  seem  that 
6  scrapers  were  about  the  correct  number 
for  a  1,000  ft.  haul,  but  in  example  No.  4 
the  snatch  team  had  to  wait  on  the  scrapers. 
This  was  likewise  the  case  with  examples 
Nos.  5  and  6.  In  example  No.  7  too  many 
scrapers  were  worked  in  the  gang,  and  the 
contrast  between  the  number  used  with  an 


TABLE  2. 


Ex. 

Headings.  No.  1. 

Foreman    $0,017 

Scraper    0.138 

Plowing   0.052 

Snatching    0.034 

Loading    «.01S 

Dumping    0.016 

Water  boy 0.006 

$0,281 


Ex. 

Ex. 

Ex. 

Ex. 

Ex. 

Ex. 

Ex. 

Ex. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

No.  7 

No.  8. 

No.  9. 

$0,017 

$0,016 

$0,017 

$0,018 

$0,020 

$0,015 

$0,021 

$0,023 

0.149 

0.164 

0.170 

0.210 

0.228 

0.293 

0.407 

0.410 

0.052 

0.050 

0.051 

0.056 

0.062 

0.046 

0.065 

0.070 

0.034 

0.033 

0.034 

0.037 

0.040 

0.030 

0.043 

0.046 

0.018 

0.017 

0.018 

0.020 

0.021 

0.016 

0.023 

0.024 

0.017 

0.016 

0.017 

0.018 

0.020 

0.015 

0.021 

0.023 

0.006. 

0.005 

0.006 

0.006 

0.006 

0.005 

0.007 

0.007 

$0,293       $0,301       $0,313      $0,365       $0,397       $0,420       $0,588       $0,603 


round  trip  in  3  mins.  It  takes  not  over  a 
minute  to  load  a  No.  2%  wheeled  scraper 
under  fair  conditions,  hence  from  the  time 
the  scraper  leaves  the  cut  to  its  return  only 
3  scrapers  have  been  loaded,  with  the  re- 
sult that  the  scraper  must  wait  a  minute 
while  the  fifth  scraper  is  being  loaded. 

From  this  it  would  seem  that  for  a  260 
ft.  lead,  4  scrapers  should  be  used  instead 
of  5.  This  would  have  meant  that  the  ex- 
penses of  the  gang  would  have  been  re- 
duced $4.75  and  each  scraper  worked 
would  have  moved  a  greater  yardage. 
Theoretically  the  time  wasted  in  waiting  to 
be  loaded  would  have  allowed  of  30  addi- 


800  ft.  and  900  ft.  lead  is  very  striking. 

Such  records  call  attention  to  the  incon- 
sistencies that  are  bound  to  occur  where  a 
contractor  manages  his  work  without  keep- 
ing detail  records,  and  having  such  records 
properly  tabulated  and  analyzed. 

Again,  in  examples  Nos.  8  and  9  not 
enough  scrapers  were  moved. 

It  will  be  noticed  that  for  the  shorter 
hauls  the  increased  cost  due  to  adding  100 
ft.  to  the  lead,  with  wages  as  paid  for  this 
work,  is  about  1  ct.  per  cu.  yd.  When  the 
leads  are  longer  than  500  or  600  ft.  the 
costs  increased  much  more  than  1  ct.  The 
ordinary  price  paid  for  overhaul  in   many 
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sections  of  the  country  in  the  past  has  been 
1  ct.  per  cii.  yd.  for  each  100  ft.  of  over- 
haul. For  short  free  haul  with  low  wages 
there  may  be,  at  times,  a  small  profit  at 
this  price,  but  under  most  circumstances  1 
ct.  per  cu.  yd.  per  100  ft.  will  hardly  cover 
the  cost  of  wheel  scraper  overhaul,  espe- 
cially if  the  free  haul  is  1,000  ft.  Contrac- 
tors should  give  this  matter  some  study  and 
see  to  it  that  their  bids  are  such  as  net 
them  a  profit  on  each  item.  The  writer 
knew  of  a  contractor  who  bid  an  over- 
haul price  of  2V6  cts.,  with  a  free  haul  of 
1,500  ft.,  and  even  at  this  price  there  was 
no  profit  in  the  overhaul  during  the  winter 
months. 

The  cost  per  cubic  yard  for  plowing  in 
Table  2  is  high,  when  one  takes  into  con- 
sideration that,  even  at  the  wages  paid. 
earth  should  be  loosened  for  about  3  cts.. 
but  this  high  cost  is  caused  by  the  fact  that 
the  plow  team  was  kept  in  the  cut  during 
the  whole  day,  whether  it  was  working  or 
not.  According  to  the  nine  examples,  the 
plow  loosened  on  an  average.  160  cu.  yds. 
per  day.  A  four  horse  plow  can  easily 
loosen  from  300  to  400  cu.  yds,  per  day,  say 
.350  cu.  yds.  This  would  mean  considerably 
less  than  3  cts.  per  cu.  yd.  This  shows  the 
necessity  of  working  two  scraper  gangs, 
wherever  possible,  close  enough  together  so 
that  one  plow  team  can  serve  the  two 
gangs.  The  saving  thus  efTected  will  be 
enough  to  yield  a  nice  profit  on  the  work. 

Two  men  were  used  to  load  the  scrapers. 
For  a  small  wheel  scraper,  one  man  is  suf- 
ficient, and  it  is  possible  for  one  man  to 
load  a  No.  2%  or  No.  3  wheeler,  but  2 
men  will  do  the  work  more  efficiently,  and 
they  are  needed  when  a  4  horse  snatch 
team  is  used.  Under  most  circumstances  a 
4  horse  snatch  team  will  do  more  economi- 
cal work  than  a  3  horse  snatch  team.  This 
phase  of  scraper  work  was  discussed  in 
Engineering  Contr.^cting.  Aug.  28,  1907, 
p.  132. 

In  the  examples  here  given  two  men  were 
used  to  dump  the  scrapers.  This  is  not 
necessary,  as  one  man  can  easily  learn  to 
dump  even  the  large  size  wheelers,  without 
aid,  and  the  only  reason  two  men  were 
used  was  on  account  of  the  labor  market. 
Men  were  difficult  to  obtain,  and  to  detail 
only  one  man  to  a  dump  meant  a  strike 
among  the  laborers.  If  only  one  man  had 
been  used  the  cost  of  dumping  given  would 
have  been  cut  in  half. 

It  will  be  noticed  that  the  cost  of  the 
items  of  the  work,  other  than  the  actual 
scraper  cost,  amount  to  from  80  to  60  per 
cent  of  the  total  cost,  thus  showing  that 
the  scraper  must  move  from  50  to  100  per 
cent  more  earth  than  needed  to  show  a 
profit  on  each  scraper's  work.  It  means  to 
work  the  horses  to  the  utmost,  hence  only 
the  best  horses  or  mules  should  be  em- 
ployed, and  good  care  must  be  taken  of 
them,  or  else  they  will  soon  grow  stale  in 
their  work,  and  the  amount  being  done  will 
rapidly  decrease. 

..Scraper  work  is  very  difficult  to  handle 
It   should   move   with   clock   like   precision, 


and,  when  anything  occurs  to  interfere  with 
this  routine,  money  is  wasted.  This  means 
that  the- man  in  charge  must  always  be  on 
the  alert,  and  he  should  also  be  resourceful 
under  trying  circumstances.  Close  applica- 
tion and  study  of  the  job  in  hand  will  de- 
crease the  cost  of  the  work.  Indeed,  too 
much  study  cannot  be  given  to  excavating 
earth  with  scrapers. 


Cost  of  Excavating  and  Lining  a  Small 

Tunnel,  with  Shafts,  Under 

a    River. 

BY    CLARENCE   MAYER. 

The  following  costs  relate  to  the  excavat- 
ing and  lining  of  a  comparatively  small  tun- 
nel with  corresponding  shafts.  The  tunnel 
was  built  for  the  purpose  of  carrying  ca- 
bles under  a  river.  Shafts  were  excavated 
on  both  sides  of  the  river,  one  shaft  being 
sunk  perpendicularly  to  a  depth  of  84  ft.  in- 
cluding a  4-ft.  sump,  while  the  other  shaft 
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Fig. 1. 


was  sunk  perpendicularly  to  a  depth  of  48 
ft.  and  then  sloped  at  an  angle  of  about  45° 
for  78  ft.  The  diameter  of  the  shafts  was 
7  ft.  The  length  of  the  tunnel  was  434  ft. 
and  the  width  was  7  ft.  A  profile  of  the 
work  is  shown  by  Fig.  1,  and  Fig.  2  is  a 
cross  section  of  the  tunnel. 

Very  little  rock  was  encountered.  The 
greater  part  of  the  excavation  for  shafts 
and  tunnel  was  in  hard  clay.  The  shafts 
were  excavated  by  means  of  hand  labor,  us- 
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ing  pick  and  shovel,  and  iron  cylinders 
were  used  as  a  curbing.  The  excavated  earth 
was  hoisted  in  buckets  and  loaded  into 
carts.  The  tunnel  was  excavated  by  hand 
labor,  using  mattock,  pick  and  shovel,  and 
the  excavated  earth  was  hauled  to  the  shafts 
in  wheelbarrows  and  hoisted  in  buckets. 

The  shafts  and  tunnel  were  lined  with 
concrete,  shafts  and  side  walls  of  tunnel 
averaging  6  ins.  in  thickness  and  arch  of 
tunnel  averaging  6^4  ins.  in  thickness.  The 
concrete  was  mixed  in  proportions  of  1  part 


American    Portland    cement,    3   parts   sand 
and  5  parts  stone. 

The  rate  of  wages  paid  on  the  work  for  a 
0-hour  day  was  as  follows: 

Foreman  $4.50 

Assistant  foreman 3..50 

Carpenters   3.50 

Kngineer  on  concrete  mixer 3.00 

Laborers  2.25 

Teams  4.50 

The  work  was  done  by  contract,  but  the 
costs  given  below  are  the  actual  costs  of 
the  work,  kept  for  the  information  of  the 
contractor.  The  cost  of  the  tunnel  per 
lineal  foot  was : 

Labor : 

Concrete    lining    $  3.C0 

Excavating    4.70 

Teaming  .38 

Hoisting  material,  etc 14 

Lowering  material,  etc 06 

Arch  centers  (inc.  moving  forward  I .       .46 
Backing,  bracing  and  scaffolding 1.40 


Total    . . 

Materials ; 

Lumber  .  .  .  . 

Incidental   .  . 

Concrete   .  .  . 




..$10 

74 

S4 

55 

60 

l 

43 

Total    $7.58 

Total  labor  and  materials $18.32 

The  cost  of  shafts  per  lineal  foot  was : 

Labor : 

Excavating $  6.50 

Teaming   .34 

Hoisting  material,  etc 05 

Lowering  material,  etc 04 

Concrete    lining 2.50 

Forms   1.00 

Sheeting   1.50 

Total    511-83 

Materials : 

Lumber $t).Oi.' 

Concrete 2.10 

Incidental  60 

Total   $8.70 

Total  labor  and  material $20..t3 

In  the  costs  given  above  no  charge  has 
been  made  for  plant,  and  the  costs  do  not 
include  office  expenses  of  the  contractor. 


During  the  fiscal  year  100()-7  un   n.^;  i..i 

coal    on    Italian   railways   amounted   to  17 

cents   per   train    mile,   aeainst    Fr.ince's  10 
cents. 


The  Department  of  Lock  and  Dam  Con- 
struction on  the  Isthmian  Canal  has  been 
abolished  and  in  its  place  the  Atlantic  Di- 
vision has  been  created.  The  .Xtiantic  Di- 
vision embraces  all  territory  north  of  I'a- 
bernilla,  in  which  work  of  the  Construction 
and  Engineering  Department  is  being  done. 
Major  William  L.  Sibert  has  been  desig- 
nated Division  Engineer  of  the  .Atlantic 
Division,  with  headquarters  at  Gatun 


Tulv  8.  1908. 
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Cost  of  Engineering  in  Reservoir  Con- 
struction and  Legal  Expenses 
in  Condemning  Land. 

The  building  of  dams  and  reservoirs  for 
a  water  supply  for  New  York  city  on  the 
■  Croton  watershed,  the  work  in  all  cases  be- 
ing in  charge  of  the  Aqueduct  Commission, 
has  been  done  by  contract.  The  engineer- 
ing expenses  for  each  project  have  thus 
been  easily  kept  separate  from  the  cost  of 
construction.  Likewise  the  legal  expenses 
in  obtaining  the  land  needed  for  the  reser- 
voirs have  been  kept  separate.  We  give 
these  costs  for  the  following  reservoirs,  the 
figures  being  compiled  frqm  the  report  of 
the  Aqueduct  Commission. 

East  Branch  Reservoir. — Known  officially 
as  Double  Reservoir  "I,"  built  during  the 
years  1888-1893.  The  Sodom  reservoir  con- 
sists of  a  500  ft.  long  masonry  dam,  98  ft. 
high  from  the  foundation  and  78  ft.  above 
the  surface  of  the  ground ;  an  earthen  dike 
600  ft.  long,  T5  ft.  high,  witli  a  masonry 
core  wall;  and  a  masonry  overflow  weir 
500  ft.  long.  The  Bog  Brook  reservoir 
consists  of  two  earthen  dams,  one  1,340  ft. 
long  and  60  ft.  high  and  the  other  1,956  ft. 
long  and  24  ft.  high,  each  with  a  masonry 
core  wall.  These  two  reservoirs,  Sodom 
and  Bog  Brook,  are  connected  by  a  tunnel 
10  ft.  in  diameter  and  1.TT8  ft.  long,  exca- 
vated through  rock.  The  tunnel  is  lined 
with  brick,  backed  with  rubble  masonry. 
By  means  of  this  tunnel  one  spillway  was 
made  to  serve  both  reservoirs.  These  res- 
ervoirs are  located  near  Brewster,  Putnam 
Co.,  N.  Y.  They  have  a  capacity  of  9.643,- 
000,000  gals. 

The  cost  was  as  follows : 

Construction    S   890,695.54 

Engineering     161,550.18 

Land    685,4-20.25 

Legal  expenses 243,991.78 

Total   $1,981,657.75 

This  shows  a  cost  per  million  gallons  of 
$205.50.  The  engineering  expenses  were 
15.3  per  cent  of  the  total  cost  of  construc- 
tion. The  cost  per  acre  of  the  1,963  acres 
of  land  acquired  was  $473;36  including  the 
legal  expenses.  The  legal  expenses  were  26 
per  cent  of  the  total. 

Carmel  Reservoir. — Known  as  Reservoir 
"D,"  is  located  on  the  Croton  River  near 
Carmel,  Piitnam  Co.,  N.  Y..  and  was  built 
during  the  years  1890  to  1898.  The  main 
dam  has  a  length  of  1,800  ft.,  of  which  260 
ft.  is  a  masonry  waste  weir,  flanked  on 
either  side  by  earthen  dikes  65  ft.  high  with 
core  walls  of  masonry.  There  is  an  auxiliar>' 
dam  made  of  earth  720  ft.  long  and  45  ft. 
in  height  at  the  highest  point,  built 
with  a  masonry  core  wall.  Capacity  of  the 
reservoir.  10.070.000,000  gals. 
The  cost  was : 

Construction    S   818.636.95 

Engineering  1.55,'668.68 

Land    511,963.16 

Legal    expenses 180,603.94 

Total    $1,666,872.73 


The  cost  per  million  gallons  was  $165.53, 
the  engineering  expenses  being  16  per  cent 
of  the  cost  of  construction.  The  cost  per 
acre  for  the  1,691  acres  of  land  bought  was 
$409.56  including  legal  expense.  The  legal 
e.xpense  was  26  per  cent  of  the  total  cost  of 
the  land. 

Tilicus  Reservoir. — Known  as  Reservoir 
"M,"  situated  near  Purdy,  Westchester  Co., 
N.  Y.  It  covers  725  acres,  having  a  ca- 
pacity of  7,167,000,000  gals.  There  is  a  ma- 
sonry dam  334  ft.  long,  135  ft.  high  above 
the  foundation  and  109  ft.  above  the  surface 
of  the  ground.  The  masonry  waste  weir  is 
200  ft.  long.  On  the  north  end  of  the  dam 
is  an  earth  dike  732  ft.  long,  while  the  one 
on  the  south  end  is  253  ft.  in  length,  both 
with  core  walls.  The  cost  of  this  reservoir 
was : 

Construction    $1,065,923.11 

Engineering    103,291.80 

Land    512,284.40 

Legal    expenses 1 16,303.89 

Total   $1,797,803.20 

The  cost  per  million  gallons  was  $236.89 
and  the  engineering  expenses  were  9  per 
cent  of  the  total  construction  cost.  Includ- 
ing legal  expenses  the  land  cost  $607.28  per 
acre  for  1,045  acres,  the  legal  expenses  be- 
ing 18%  per  cent  of  the  total  land  cost. 

Jerome  Park  Reservoir. — Located  in  the 
city  of  New  York.  Construction  was  com- 
menced in  1895,  and  by  Jan.  1,  1907,  the  res- 
ervoir was  nearly  completed.  The  western 
part,  covering  94  acres  with  a  capacity  of 
773,400,000  gals.,  was  completed  and  filled 
with  water.  The  eastern  part  has  an  area 
of  135  acres  and  a  capacity  of  1,130,000,000 
gals.  This  part  is  not  yet  completed,  work 
having  been  suspended  on  it.  There  is  a 
retaining  wall  around  the  reservoir  10,000 
ft.  long  and  5,000  ft.  of  embankment  with  a 
core  wall  of  masonry.  There  are  7  gate 
houses,  a  number  of  outlets  and  other  ap- 
purtenances. The  cost  up  to  Jan.  1,  1907, 
was : 

Construction    $5,794,987.68 

Engineering     541,312.12 

Land    2,997,344.63 

Legal    expenses 161,427.08 


other  cities.  Another  reason  for  the  high 
percentage  is  that  the  length  of  the  day 
worked  on  most  of  these  jobs  was  only  8 
hours. 

The  total  cost  of  the  land  for  these  four 
reservoirs  was  $.5,409,.339.13,  there  being  13 
per  cent  of  this  for  legal  expenses  in  ac- 
quiring the  land.  This  makes  evident  how 
poorly  engineers  are  paid  for  their  work  as 
compared  with  the  legal  profession. 


$9,495,071.51 
L'sing  the  above  figures  the  cost  per  mil- 
lion gallons  of  water  is  $4,988.48.  The  en- 
gineering expenses  are  8%  per  cent  of  the 
cost  of  construction.  The  legal  expenses 
were  5  per  cent  of  the  cost  of  the  land. 

Siiinmary. — On  these  four  jobs  $9,532,- 
066.06  were  spent  on  construction,  of  which 
10  per  cent  was  for  engineering  expenses. 
This  includes  all  preparatory  work  of  sur- 
veys, borings  and  tests,  and  the  studies  for 
the  designs,  which  in  dam  and  reservoir 
construction  frequently  are  quite  expensive, 
if  this  prelimiuary  work  is  done  properly, 
and  the  Aqueduct  Commission  has  been 
very  thorough  in  its  work.  The  salaries 
paid  to  engineers  in  New  York  city  by  the 
city  departments  are  a  little  higher  than  in 
most  sections  of  the  country,  as  living  ex- 
penses  are  greater   in   New   York   than   in 


Some  Records  of  Channeling,  Drilling 
and  Cableway  Work. 

In  this  work  on  the  West  Xecbish  chan- 
nel, in  the  improvement  of  the  St.  Mary's 
River  between  Lake  Superior  and  Lake 
Huron,  the  excavation  was  in  hard  com- 
pact Niagara  limestone,  weighing  4,600 
lbs.  per  cu.  yd.  The  total  amount  of  rock 
excavated  was  1,700,000  cu.  yds.  The 
depth  of  the  cut  varied  from  zero  at  the 
ends  to  27  ft.  in  the  center,  with  an  aver- 
age depth  of  15  or  10  ft.  The  cut  was 
8,800  ft.  long. 

In  order  to  make  the  sides  of  the  cut 
smooth,  channelers  were  used,  there  be- 
ing one  Sullivan  Class  "V"  7-in.  chan- 
neler,  which  carried  its  own  boiler  and 
two  8-in.  air  channelers,  made  by  the  In- 
gcrsol-Rand  Co.  More  than  200,000  .sq.  fl 
of  wall  were  channeled.  An  average  day's 
run  for  the  machine  was  from  75  to  100 
sq.  ft.,  although  on  test  runs,  as  much  as 
205  sq.  ft.  were  cut  by  one  machine.  These 
machines  were  capable  of  cutting  to  a 
depth  of  14  ft.,  but  in  most  of  the  work 
done,  the  cut  was  put   down   in   two  lifts. 

The  cut  was  300  ft.  wide,  and  in  blast- 
ing 1.50  ft.  of  the  breast  was  shot  at  one 
time,  allowing  the  steam  shovels  to  work 
on  one-half  the  cut,  while  the  drills  were 
at  work  ,on  the  other  half.  About  thirty 
3^4  rock  drills  were  used.  The  holes  put 
down  were  from  12  to  16  ft.  deep.  The 
holes  were  spaced  in  4x6  ft.,  or  5x5  ft 
squares.  This  close  spacing  was  found 
necessary  on  account  of  the  hardness  and 
dense  nature  of  the  rock.  The  average 
work  done  by  a  drill  per  shift,  both  sum- 
mer and  winter,  was  from  40  to  00  ft.,  say 
50  ft.  .«\ir  hammer  drills  were  used  to 
drill  top  holes  for  breaking  up  large 
boulders.  The  drill  holes  were  shot  with 
dynamite,  %  lb.  (half  60  per  cent  and  half 
40  per  cent)  being  used  for  each  cubic 
yard  of  rock  blasted. 

Four  60-ton  steam  shovels,  mounted  on 
traction  wheels  with  30-in.  tires,  were  used 
to  load  the  muck  mto  skips  that  were 
handled  by  four  cableways,  two  having 
spans  1,100  ft.  and  two  spans  of  800  ft. 
each.  The  skips  held  6  cu.  yds.  each,  but 
loads  as  high  as  18  tons,  consisting  of 
boulders  of  7  or  8  cu.  yds.,  were  handled 
by  the  cable  ways.  An  aerial  dumping  de- 
vice was  used  on  the  cableways.  One  of 
these  cableways  handled  -30,000  cu.  yds.  in 
a  month,  which  was  the  best  month's  rec- 
ord for  any  single  cableway.  The  best 
month's  record  for  the  four  cableways  was 
8S.000  cu.  yds.  of  rock,  or  an  average  of 
22,000  cu.  yds.  per  cableway. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properl\  coming  under  any  of  the  preceding  classifications. 


Some  Experiments  Upon  the  Beamlike 
Strength  of  a  Brick  Pavement. 

Prof.  Ir.i  ().  Hakcr.  dl  the  L'nivorsily  of 
Illinois,  is  conducting  a  scries  of  tests  for 
the  N.itional  Paving  Brick  Manufacturers' 
Association,  on  the  strength  of  paving  brick 
cemented  together  with  the  grout.  The  ce- 
mented bricks  are  tested  Hke  a  beam,  with 
the  idea  of  using  them  as  a  foundation  for 
street  paving.  We  abstract  the  following 
from  Prof.  Baker's  first  report  on  the  sub- 
ject: 

I  made  six  beams  about  30  ins.  wide  and 
7  ft.  long,  using  Tcrre  Haute  and  Clinton 
(Indiana)  brick,  Chicago  A.'V  Portland  ce- 
ment, and  ordinary  buiUling  sand.  In  mix- 
ing and  using  the  grout,  I  followed  as  near- 
ly as  I  could  the  standard  specifications  of 
your  association.  In  making  the  first  beam 
the  grout  leaked  out  at  the  bottom  of  our 
experimental  beam,  and  in  the  confusion 
resulting  therefrom  the  grout  was  not  kept 
properly  stirred  and  consequently  the  re- 
sults of  the  first  beam  are  not  satisfactory 
and  have  not  been  included  in  the  compari- 
sons to  be  made  later.  I  then  made  three 
beams,  using  standard  grout,  which  seemed 
to  be  reasonably  satisfactory. 

Your  standard  specifications  for  the  grout 
were  designed  for  a  form  of  construction 
whose  chief  purpose  was  to  protect  the  up- 
per edges  of  the  bricks  in  the  pavement 
from  chipping;  but  in  the  matter  in  hand 
the  purpose  of  the  grout  is  to  give  beam- 
like action  to  the  pavement.  For  the  first 
purpose  the  richest  grout  should  be  in  the 
bottom  of  the  joints.  Therefore  I  made  two 
beams,  in  which  I  used  a  grout  composed 
of  two  volumes  cement  to  one  volume  of 
sand  from  top  to  bottom.  I  hope  to  make 
another  experiment  in  which  I  shall  use 
rich  grout  at  the  bottom  of  the  joint  and 
the  leaner  grout  at  the  top  of  the  joint;  but 
in  the  first  experiment  I  thought  it  wiser  to 
use  the  rich  grout  from  top  to  bottom.  It  is 
almost  certain  that  the  leaner  grout  at  the 
top  of  the  joint  will  not  decrease  the 
strength  of  the  beam,  and  it  surely  will  de- 
crease the  cost  of  the  construction. 

Below  are  the  results  obtained  from  the 
six  beams  which  I  have  thus  far  broken. 
The  beams  were  supported  at  the  bottom 
and  loaded  at  the  middle  and  all  were  test- 
ed when  3.3  days  old  : 

Modulus  of  Rupture. 
Beam  No.  Lbs.  per  Sq.  In. 

1  Standard  grout 370.4 

2  Standard  grout 678.2 

3  Standard  grout -540.8 

4  Standard  grout 603.1 

Average    607.4 

5  Grqut :  2  cement  to  1  sand. . .  .627.2 

6  Grout:  2  cement  to  1  sand. . .  .672.4 
Average    649.8 


The  modulus  of  rupture  is  the  term  used 
l)y  engineers  in  expressing  the  strength  of  a 
beam.  It  may  be  defined  to  the  laymen  as 
the  stress  in  pounds  per  square  inch  upon 
the  outside  jibre  at  the  bottom  of  the  mid- 
dle of  the  beam. 

Understanding  that  you  desired  these  ex- 
periments made  in  order  that  you  might  de- 
termine whether  or  not  it  was  practicable  to 
advocate  the  use  of  a  layer  of  brick  with 
grout-filled  joints  instead  of  the  usual  con- 
crete foundation  for  pavements,  I  presume 
it  will  be  acceptable  for  me  to  offer  some 
comparisons  between  the  strength  of  such  a 
brick  beam  and  of  a  similar  concrete  beam. 

I  have  examined  engineering  literature 
with  a  view  of  extracting  for  your  benefit 
data  on  the  modulus  of  rupture  of  concrete, 
but  I  have  found  such  a  variety  of  results 
that  the  best  data  I  can  find  is  far  from  sat- 
isfactory. The  experiments  vary  because 
the  tests  were  made  with  concrete  of  differ- 
ent ages  and  different  degrees  of  wetness 
and  stored  in  different  ways,  some  in  the 
air,  some  under  damp  sand,  and  some  under 
water.  Below  are  some  of  the  most  valua- 
ble results  that  I  could  find: 
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28  days..!  2%  5  1:7^4  144 

Baker's,  28  days 1  3  5  1:8  88 

Masonry,    28  days 1  2\c,  6  1:8^  81 

Const..    2S  days 1  2  3  l:.'i  145 

Page  112v,   28  days..l  3  7  t:10  113 

A.N.Talbot,   30  days..l  2  4  1:6  208 
Falk  (p.   147),   40 

days    1  3  6  1:9  170 

Average   137 

Falk  (p.  149),  12s 

days    1       3  5       1:8  196 

Sabin.  1  year 1       3  7^  1:10^4     204 

Falk  (p.   146),  7V3 

years    1       2  4       1:6  296 

Falk  (p.  146).  7V4 

years    1       3  5       1:8  228 

The  above  results  are  all  that  I  can  find 
in  engineering  literature  with  any  reason- 
able expenditure  of  labor. 

VVhtn  I  began  to  write  this  report  I 
thought  I  had  several  results  for  natural 
cement,  but  apparently  I  have  only  one; 
namely,  a  result  by  "Sabin  for  a  1-2-4  nat- 
ural cement  concrete  tested  at  one  year, 
which  gives  a  strength  of  159  lbs.  per  sq.  in. 
From  my  general  knowledge  of  natural  ce- 
ment, I  am  quite  sure  that  this  is  unusually 
large,  and  I  think  it  is  safe  to  say  that  at  a 
month  the  strength  of  natural  cement  con- 
crete is  not  more  than  one-third  of  that  of 
Portland  cement  concrete  of  the  same  pro- 
portions and  age. 

The  above  data  for  the  strength  of  con- 
crete  are    so   varied   that   it   is   nearly   im- 


possible to  draw  any  conclusion  as  to  a  rep- 
resentative average.  I  have  tabulated  the 
results  in  the  order  of  the  age 
when  tested.  Notice  that  the  av- 
ifage  modulus  of  rupture  of  the  results 
in  the  table  from  28  to  40  days  is  137  lbs. 
per  sq.  in.  I  intended  to  break  the  brick 
beams  when  28  days  old,  but  an  accident 
made  it  impossible  to  break  the  first  beam 
until  it  was  .33  days  old ;  and  as  it  was  de- 
sirable to  have  all  tested  at  the  same  age, 
all  were  tested  when  33  days  old.  The 
mean  age  of  the  first  seven  results  is  30 
days.  It  is  hardly  correct  to  take  averages 
this  way,  but  for  this  purpose  it  is  nearly 
correct  to  say  that  the  average  strength  at 
30  days  is  137  lbs.  per  sq.  in.  I  think  this 
result  is  higher  than  will  ever  be  attained 
in  a  pavement  foundation,  for  you  must  re- 
member that  the  above  results  are  from 
carefully  conducted  laboratory  experiments, 
while  in  practice  the  concrete  is  mixed  by 
unskilled  labor  with  the  chief  object  of  ob- 
taining an  economical  result  rather  than  the 
greatest  possible  strength. 

Preliminary  to  making  a  comparison  be- 
tween the  strength  of  the  brick  beam  and  a 
similar  concrete  beam,  permit  me  to  explain 
that  the  strength  of  a  beam  varies  as  the 
square  of  its  depth,  and  therefore  a  beam  6 
ins.  deep  will  support  3%  times  as  much 
load  as  a  similar  4-in.  beam,  and  practically 
3  times  (exactly  2.9-5)  as  much  as  a  3%-in. 
beam,  and  4  times  as  much  as  a  3-in.  beam. 

The  brick  beam  referred  to  at  the  begin- 
ning of  this  report,  made  with  standard 
grout,  has  a  modulus  of  rupture  of  607  lbs. 
per  sq.  in.,  which  is  4  times  (exactly  4.05) 
as  much  as  the  assumed  average  for  the 
modulus  of  rupture  of  concrete;  therefore 
such  a  brick  beam  3  ins.  deep  will  carry  as 
much  load  as  the  ordinary  6-in,  concrete 
beam,  and  a  brick  beam  3%  ins.  deep  will 
carry  1.4  times  (4.05  -r-  2.95  =  1.4)  as  much 
as  a  concrete  beam  6  ins.  deep,  and  a  brick 
beam  4  ins.  deep  will  carry  1.8  times  (4.05 
-j-  2.25  =  1.8)  as  much  as  a  concrete  beam 
6  ins.  deep.  Further,  the  beams  with  the 
richer  grout  gave  a  modulus  of  rupture  of 
0-50  lbs.  per  sq.  in.,  and  hence  such  a  brick 
beam  will  carry  8  per  cent  more  load  re- 
spectively than  the  beams  just  mentioned. 


The  total  mileage  of  steam  railroads  in 
the  United  States  on  December  31.  1907, 
according  to  Poor's  Manual  for  1908,  was 
228,128  miles,  as  against  222,7l)t>  miles  on 
Dec.  31,  19m6,  an  increase  of  5,362  miles. 


.\  recent  Consular  Report  states  that  in 
a  few  streets  in  Constantinople  there  is  a 
kind  of  concrete  sidewalks,  but  these  are 
not  general ;  in  fact,  in  some  streets  there 
are  no  sidewalks  at  all.  Where  an  attempt 
has  been  made  to  make  concrete  sidewalks, 
sometimes  little  more  than  a  yard  or  a  yard 
and  a  half  in  Width,  the  process  used  is 
quite  primitive.  A  foundation  of  sand  and 
pebble  is  laid,  and  this  is  cemented  over 
about  as  the  w'alls  of  a  house  are  plastered. 
Before  hardening  a  design  is  worked  in. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Ccst  of  Making  House  Connections. — 
The  following  data  have  been  taken 
from  statistics  collected  by  a  committee 
of  the  sanitary  section  of  the  Boston 
Society  of  Civil  Engineers,  and  present- 
ed before  that  society  on  May  6  last. 
The   data  are   for  the  year  1906: 

2      2         r         > 

N     '-^  =         •■<  r         ?:< 

5:  »  3 

-     ~  =        "'r       c  ^ 

A      ■     '  •    ^         =„ 

■   a,         ■   CL  a 

■■    ■■  a     ■■  a     a" 

:     :  3       :  s       au 

Arlington,    Mass 5  64  3,911  $0.55 

Everett,   Mass 6  106  4,420  .60 

Fitchburg,  Mass 5  47  1,900  .40 

Hyde   Park.    Mass 5  123  6,026  .60 

Lawrence,  Mass 6  176  60 

Marlborough,    Mass 5  36  1,500  .42 

New    Bedford,    Mass....*5  322  12,046  .48 

Newton.    Mass to  107  8,599  .65 

Pawtucket,  R.  1 6  172  4.300  .60 

Plainfield.  N.  J 4  261  32 

Springfield,    Mass "6  269  6,725  .48 

Waltham.    -Mass tt4-  S2  5,685  .82 

Worcester,  Mass 6  399  21,770  .50 

♦5  in.   to  10  in.     t5  in.  to  S  in.     "6  in  to  8 
in.     tt4  in.  and  5  in. 

Seasoning  and  Treating  of  Cross  Ties. 

— The  U.  S.  Forest  Service  has  been 
conducting  a  series  of  experiments  on 
the  seasoning  and  preservative  treat- 
ment of  railway  cross  ties.  Some  of  the 
conclusions  reached  as  the  result  of 
these  studies  are  as  follows;  The  rate 
of  seasoning,  as  affected  by  the  position 
of  the  pile,  depends  largely  upon  local 
conditions.  Hewed  ties,  which  are  peeled 
when  cut,  season  much  more  rapidly 
during  the  first  four  months  than  un- 
peeled  ties.  At  the  end  of  a  year's  sea- 
soning, however,  the  weights  of  both 
peeled  and  unpeeled  ties  are  approxi- 
mately uniform.  The  oven-dry  weight 
of  Douglas  fir  is  28.3  lbs.  per  cubic  foot. 
The  green  weight  varied  from  41.7  lbs. 
in  Februarj-  to  37  lbs.  in  July.  The  min- 
imum air-seasoned  weight  reached  was 
31.9  lbs.  per  cubic  foot.  Two  distinct 
forms  of  checks  occur  on  Douglas  fir — 
radial  and  honeycomb.  Timbers  cut  in 
June,  July  and  August  are  particularly 
subject  to  radial  checking.  Honeycomb 
checks  both  follow  the  curves  of  the  an- 
nual rings  and  are  at  right  angles  to 
them;  they  seldom  extend  more  than  2- 
in.  on  the  radius  and  form  small,  rough- 
ly rectangular  figures  when  seen  in  cross 
section.  Radial  checks  are  by  far  the 
most  destructive,  and  the  practice  of  cut- 
ting .tie  and  bridge  timbers  from  Doug- 
las fir  and  western  hemlock  during  June, 
July,  August  and  September  should  be 
discontinued.  Furthermore,  at  all  seasons 
dimension  material  over  6x6  in.  should 
be  partially  air  seasoned  before  being 
shipped  east  of  the  Cascade  Mountains. 
Hewed  ties  peeled  directly  before  treat- 
ment absorb  more  preservative  than 
those  peeled  when  cut,  provided  they 
have  ^■easoned  for  an  equal  length  of 
tirre 


Cost  of  Constructing  Concrete  Pipe. — 

The  pumping  jjlain  fur  lilting  water 
from  the  main  canal  of  the  Huntley 
Project  of  the  U.  S.  Reclamation  Serv- 
ice, near  Ballantine,  Mont.,  onto  the  high 
lands  in  that  vicinity  has  been  placed  in 
operation.  The  pumping  units  and  ap- 
purtenances were  purchased  by  contract 
at  $12,675.  The  power  house  and  all 
other  concrete  structures  and  their  aux- 
iliaries were  built  by  force  account  at 
a  total  cost  of  $38,753.75.  The  following 
data  on  the  force  account  work  are  tak- 
en fniin  the  July  Reclamation  Record: 


white  muslin  tied  directly  over  the 
wound  or  above  it.  If  the  bleeding  ar- 
tery protrudes  a  thread  can  be  run  un- 
der it  with  a  needle  and  the  artery  tied. 
Flour,  dirt,  cobwebs  or  anything  of  that 
sort  should  not  be  used  on  the  wound, 
as  they  arc  unnecessary  and  may  pro- 
duce dangercius  infection.  The  bleeding 
having  been  stopped,  the  clots  of  blood 
should  be  removed  and  the  ragged  edges 
of  the  muscles  cut  off  with  shears.  A 
pan  of  antiseptic  solution  should  be  pro- 
vided.    One  of  the  best  and  cheapest  an- 


o  2 


1  =  =n  3 


Distribution  of  cost.  ;  5^*" 


;ss  ;|  \% 

Labor   $0,524  $0.37  $6.17 

Materials   505 

Supplies    0.012  o!lO 

Plant  depreciation...  0.027  0.32 


o3 


VI  o 


$2.95  $2.51 

3.43  4.12 

0.05  0.06 

0.16  0.21 


II 
o  — 


a 


$254.97 
240.43 


3to 


O 


$429.99 


$23, 


240.69 
45.58  1 


Totals    $0,563         $0.37       $11.64 


$6.59 


$6.90 


500.71 
133.99 
695.03 
289.94 


$495.51         $716.26         $37,625.66 


,  In  addition  to  the  costs  shown  in  the 
table  are  charges  for  engineering, 
amounting  to  $1,073.67,  and  9.63  cu.  yds. 
of  paving  costing  $54.42,  making  the 
grand  total  cost  of  the  force  account 
work  $38,753.75.  The  charges  for  engi- 
neering cover  a  portion  of  the  salary  of 
the  constructing  engineer  and  the  salary 
of  an  instrumentman  and  timekeeper 
and  amounted  to  about  2.8  per  cent  of 
the  total  cost  of  the  force  account  work. 
The  records  for  concrete  work  other 
than  that  in  pipes  were  kept  together,  as 
the}-  were  so  closely  related,  and  the 
item  of  concrete  in  the  table  covers  416.6 
cu.  yds.  of  plain  and  368.5  cu.  yds.  of  re- 
inforced concrete.  Under  the  item  of 
miscellaneous  charges  have  been  placed 
such  costs  as  relate  to  the  work  as  a 
whole,  and  are,  therefore,  not  readily 
distributive  to  the  subdivisions  of  work. 
The  reinforced  concrete  pipes  are  each  9 
in.  thick,  and  are  reinforced  with  steel 
both  longitudinally  and  transversely. 
The  longitudinal  reinforcement  consists 
of  twelve  J4-'"-  square  bars,  and  the 
transverse  reinforcement  of  sizes  and 
spacings  appropriate  to  the  stresses  due 
to  the  water  pressure. 

Treatment  of  Cuts  on  Horses. — On  the 
farm  the  most  common  injury  to  horses 
is  from  barb  wire.  Injuries  of  this  kind 
to  horses  in  grading  outfits  are  not  so 
frequent,  but  the  treatment  of  cuts  re- 
sulting from  other  causes  is  practically 
the  same  as  that  from  those  sustained 
from  barb  wire.  In  all  wounds  it  should 
be  remembered  that  nature  does  the 
healin.g,  and  that  remedies  applied  are 
simply  for  the  purpose  of  assisting  na- 
ture. 

In  the  case  of  a  horse  with  a  badly 
lacerated  leg  from  contact  with  a  barb 
wire,  the  first  thing  to  do,  of  course, 
would  be  to  stop  the  bleeding.  This  can 
be    done    by    a    tight    bandage    of    clean 


tiseptics  is  creolin.  Add  a  teaspoonfui 
of  this  to  a  pint  of  boiled  water,  and 
place  the  knife,  shears,  etc.,  in  the  solu- 
tion, and  also  wash  the  hands  before 
beginning  the  operation.  After  having 
cleaned  out  the  wound  wash  it  thorough- 
ly with  the  antiseptic  solution.  See  that 
there  is  good  drainage  from  the  wound 
at  the  bottom.  Do  not  allow  it  to  start 
healing  with  a  pocket  that  will  hold  puss. 
.\s  it  is  practically  impossible  to  keep  a 
wound  on  a  horse  antiseptic,  it  is  not 
advisable  to  tie  up  the  wound;  leave  it 
exposed  to  the  air  and  apply  the  antisep- 
tic wash  several  times  a  daj'.  Three 
good  antiseptics  are  corrosive  subli- 
mate, which  can  be  purchased  at  the 
drug  stores  in  tablets  all  ready  for  use; 
formalin  is  good,  as  is  also  a  solution  of 
boracic  acid.  After  about  a  week  it  is 
well  to  change  to  dry  dressing;  a  pow- 
der composed  of  equal  parts  of  boracic 
acid,  charcoal  and  iodoform  makes  a 
very  good  dry  dressing.  Clean  air-slaked 
lime,  powdered  over  the  wound  twice 
daily,  is  very  satisfactory.  The  so-called 
"proud  flesh"  is  only  unhealthy  granula- 
tion. 

It  is  seldom  advisable  to  interfere 
with  this  condition  by  using  caustics; 
the  results  are  usually  disastrous;  better 
in  this  case  to  call  in  a  qualified  veteri- 
narian. If  maggots  should  get  into  the 
wound  a  little  turpentine  or  chloroform 
will  help  bring  them  to  the  surface, 
where  they  may  be  picked  out.  In  case 
of  the  ragged  barb  wire  cut  it  is  very 
seldom  worth  while  to  sew  up  the 
wound.  .\  wound  to  heal  properly  must 
be  gotten  perfectly  clean  and  free  from 
germs  from  the  start  and  then  kept 
clean.  Remember  that  it  is  largely  a 
matter  of  keeping  dangerous  germs  out 
and  giving  nature  a  chance.  Too  much 
interference  is  often  the  cause  of  tardy 
healing  of   wounds. 
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Cost  of  Transporting    Men,  Tools  and 

Supplies  on  Railroads    for 

Grading. 

Ill  carrying  on  construction  work  it  is  the 
custom  of  railroads  to  charge  to  construc- 
tion certain  rates  of  fares  on  the  men  em- 
ployed, and  freight  on  tools  and  supplies. 
This  charge  against  the  new  work  is  cred- 
ited to  the  operating  departniem.  Engi- 
neers in  the  employ  of  a  railroad  company 
in  making  up  estimates  for  new  work  must 
include  these  charges,  else  the  cost  of  the 
work  is  likely  to  overrun  the  estimate.  To 
do  this  there  must  be  some  basis  of  the 
amount  of  work  that  a  man,  horse  and  ma- 
chine will  do  in  a  given  time,  and  an  ap- 
pro.ximate  tonnage  of  machines  and  sup- 
plies needed  to  excavate  a  given  unit. 

The  same  assumption  applies  to  track 
work,  bridges  and  buildings,  but  in  this 
article  we  consider  only  the  grading  of  a 
railroad. 

The  following  figures  have  been  used  by 
one  of  the  editors  of  this  journal  in  esti- 
mating the  cost  of  railroad  construction. 
The  figures  of  work  done,  and  men,  horses 
and  tools  and  supplies  needed  are  based  on 
large  jobs  of  construction,  and  are  safe 
averages.  The  fares  for  men  and  the 
freight  rates  are  those  ordinarily  charged 
by  railroads  for  such  movement  of  men 
and  freight. 

The  costs  follow : 

One  horse  plus  1%  men  readily  excavate 
and  move  15  cu.  yds.  of  earth  per  day. 
Hence  allow  360  cu.  yds.  per  month  per 
horse  and  2-50  cu.  yds.  per  month  per  man. 

One  man  requires  transportation  at  1  ct. 
per  mile,  and  freight  on  200  lbs.  of  bedding, 
cooking  utensils,  tents,  small  tools,  etc. 
Hence  for  100  miles  transportation  each 
way,  or  200  miles  round  trip,  we  have 

200  passenger  miles  at  1  ct $2.00 

1/10  ton  bedding,  etc..  200  miles  at  % 

ct.  per  ton  mile 10 

Total    $2.10 

Since  one  man  will  excavate  250  cu.  yds. 
per  month,  it  costs  $2.10  divided  by  250,  or 
0.8  ct.  per  cu.  yd.,  if  the  job  lasts  only  one 
month ;  but  if  the  job  lasts  four  months  it 
costs  0.8  ct.  divided  by  four,  or  0.2  ct.  per 
cu.  yd.,  because  in  that  time  a  man  will 
move  four  times  250  cu.  yds.,  or  1,000  cu. 
yds.,  and  will  only  require  transportation 
once  at  a  cost  of  $2.10.  Other  months  are 
in  proportion.  For  any  other  haul  than 
100  miles  multiply  accordingly. 

Each  horse  requirt-s  the  following  equip- 
ment :  Lbs. 

%  wheel  scraper,  at  500  lbs 250 

%  wagon,  at  2,000  lbs 1,000 

Tents,  harness,  etc 250 

Total   1,500 

Allowing  16  horses  per  car  of  24,000  lbs., 
each  horse  stands  for  freight  equivalent  to 
1,500  lbs.,  hence:  Lbs. 

Equipment  for  each  horse 1,500 

Weight  of  horse 1,500 

Total.  1%   tons  or 3,000 


I'or  each  100  miles  of  haul  we  have, 
therefore,  200  miles  round  trip;  hence  200 
miles  X  1%  tons  X  0.4  ct.  =  $1.20. 

Since  each  horse  moves  360  cu.  yds.  per 
month,  we  have  $1.20  -i-  360,  or  0.3  ct.  per 
cu.  yd.,  if  the  job  lasts  only  one  month. 
But  if  the  job  lasts  four  months  we  have 
Vi  of  0,3  ct.,  or  0.075  ct.  per  cu.  yd.  Other 
lengths  of  time  and  other  hauls  are  in  pr.  i- 
portion. 

Each  horse  consumes  %  ton  of  fnod  per 
month;  hence  if  food  is  hauled  100  miles 
we  have  %  ton  X  100  miles  X  0.4  ct.  =  20 
cts. 

Since  the  horse  moves  360  cu.  yds.  per 
month,  we  have  20  cts.  -i-  360,  or  0.05  cts. 
per  cu.  yd.  for  each  100  miles  of  haul. 

Summing  up.  we  have  the  following 
costs : 

Cost  per  cu.  yd.  for  transporta- 
Duration  tion  100  miles  and  return, 

of  Work.  Men.  Horses.  Food.  Total. 

Cts.        Cts.        Cts.        Cts. 

I  mo 0.80        0.30        0.05        1.15 

4  mos 0.20        0.08        0.05        0.33 

r.  mos 0. 13        0.05        0.05        0.23 

8  mos 0.10        0.04        0.05        0.li> 

12  mos 0.07        0.03        0.05        0.15 

Note. — If  the  haul  is  300  miles,  multiply 
by  3.  If  the  haul  is  500  miles,  multiply  by 
5.  If  the  haul  is  1.000  miles,  multiply  by 
10. 

The  above  is  for  work  done  by  wheel 
scrapers  and  wagons  and  carts,  but  for 
steam  shovel  work  the  following  would  be 
the  approximate  cost  for  transportation : 

Tons. 

1     shovel 70 

60   dump   cars 120 

Rail     ■ 65 

Cross  ties  (6"x6"x6') 75 

Three  small  locomotives 35 

Pumps,   drills,   etc 35 

Total    400 

400  tons  X  100  miles  X  0.4  ct.  =  $160. 
Such  a  shovel  as  this  will  average  at 
least  20,000  cu.  yds.  per  month,  hence  we 
have  $160  ^  20,000,  or  0.8  cts.  per  cu.  yd. 
for  transporting  the  shovel  100  miles.  This 
is  equivalent  to  1.6  cts.  for  transporting  the 
shovel  the  round  trip  of  200  miles,  when  the 
job  lasts  only  one  month.  For  four  months 
the  cost  would  be  M  of  1.6  cts..  or  0.4  ct. 
per  cu.  yd.  Other  months  would  be  corre- 
spondingly in  proportion. 

Such  a  shovel  does  not  consume  more 
than  60  tons  of  fuel  and  supplies  per 
month ;  hence  we  have  60  tons  X  100  miles 
X  0.4  ct.  =  $24.  Since  with  this  60  tons 
of  fuel  there  are  20,000  cu.  yds.  excavated, 
we  have  $24  -^  20.000,  or  0.12  ct.  per  cu.  yd. 
With  such  a  shovel  there  will  never  be 
more  than  40  men  engaged  in  operating  the 
shovel,  operating  the  dump  cars  and  trains, 
as  well  as  in  making  temporary  roadways 
and  repairing  equipment ;  hence  each  of 
these  40  men  averages  500  cu.  yds.  per 
month,  which  is  double  the  output  where 
men  are  working  viith  wheel  scrapers,  carts, 
etc.,  as  above  given;  therefore  the  cost  of 


transporting  men  per  cu.  yd.  on  shovel 
work  is  approximately  one-half  the  amoimt 
given  in  the  previous  table. 

Summarizin.g  we  have  the  following : 

Cost  per  cu.  yd.  for  transporta- 
*  tion  100  miles  and  return. 

Duration  Shovel.     Men.     Fuel    Total. 

of  Work.  Cts.         Cts.         Cts.         Cts. 

1  njo 1.60        0.4O        0.12        2.12 

4  mos 0.40        0.10        0.12        0.C2 

6  mos 0.26        0.07        0.12        0.45 

12  mos 0.13        0.03        0.12        0.28 

The  above  is  for  a  haul  of  100  miles,  and 
for  any  other  hauls  multiply  .iccording  to 
the  length  of  haul. 

If  the  workmen  are  of  a  restless  dis;)osi- 
tion,  and  remain  only  a  month  or  two  on 
the  job  before  quitting,  the  cost"  of  their 
transportation  varies  not  with  the  length  of 
the  job  but  with  the  average  time  they  re- 
main on  it.  When  they  quit,  of  course  their 
return  fare  is  not  oaid. 


Price  of  Rails  for  Thirty-Two  Years. 

Kngincers  in  making  appraisals  of  rail- 
roads, often  have  to  consider  prices  of  ma- 
terials for  the  year  in  which  the  road  was 
built.  For  reference  purposes  in  such  cases 
we  publish  below  the  price  of  steel  rails  at 
Pittsburg  for  the  years  1876  to  1907  inclu- 
sive. We  also  include  the  price  of  iron  rails 
from  1876  to  1882.  After  the  last  named 
date  iron  rails  were  seldom  laid. 

It  will  be  noted  that  since  1888  the  price 
lit  rails  has  never  varied  much  from  the 
present  price,  except  in  the  vears  1807  and 
1898. 

PRICE    OF    R.\ILS    .\T    PITTSBIRG,    P.\. 

(  Statistical  abstracts  of  U.   S.  Dept.  Com- 
merce and  Labor,  1905,  page  539.") 
(.Ton  equals  2.240  lbs.) 

Price  per  Ton,  Price  per  Ton. 
Vear.  Steel  Rails.         Iron  Rails. 

1876 $-59.25  $11.25 

1877 45.58  ;«.25 

1878 42.21  33.75 

1879 48.21  41.25 

1880 67.52  49.25 

1881 61.08  47.13 

1882 48..50  4.5..W 

1883 37.-50 

1884 30.75 

1885...: 28.52 

1886 34.52 

1887 37.08 

1888 29.a3 

1889 29.25 

1890 31.78 

1891 29.92 

1892 30.00 

1893 28.12 

1894 24.00 

1895 24.33 

189b 28.00 

'897 18.75 

1898 17.62 

1899 28.12 

1900 32.29 

1901 27.33 

1902  to  1907....  28.00 
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Methods  and  Cost  of  Constructing  Tele- 
phone   Booths,  Buffalo,  Lockport 

&  Rochester  Railway.* 
The  accompanying  drawings  show  a 
.-tandard  construction  for  telephone  booths 
along  the  Buffalo,  Lockport  &  Rochester 
Ry.  (electric)  designed  by  the  engineers  of 
I    C.  White  &•  Co.  of  Xew  York  citv.    The 


Some  of  the  buildings  have  been  made 
with  the  same  design  and  dimensions,  but 
with  the  exterior  covered  with  Xovclty 
sheathing  instead  of  shingles.  With  this 
sheathing  the  boards  overlap  in  such  a  man- 
ner that  rain  or  moisture  cannot  get 
through,  and  it  renders  unnecessary  the  or- 
dinar\*  under  sheathing.     The   cost   of  the 


firmly  as  a  single  floor  would  be  by  the  use 
of  strips.  Again  the  strips,  if  used,  must 
necessarily  reach  down  onto  or  into  tlie 
coarse  material,  and  they  therefore  have  no 
protection  against  moisture  from  the  ground 
reaching  them,  and  there  are  many  instances 
where  they  have  been  used  and  rotted,  car- 
rying rot  to  the  floor  itself.  With  the  con- 
struction shown  in  the  accompanying  cut 
there  is  nothing  beneath  the  inch  of  tar  and 
sand  that  dampness  can  affect  and  no 
chance  of  dampness  from  the  ground  reach- 
ing the  wood,  and  besides  it  will  cost  from 
o  to  8  cts.  per  square  foot  less  than  the 
other  method. 


Standard   Construction  for  Telepho 

building  measures  3x4  ft.  x  0  ft.  3  ins.  from 
floor  to  top  of  door.  The  sides  and  roof 
arc  shingled  over  sheathing.  At  the  peak 
of  the  roof  is  an  intake  for  the  telephone 
wires.  The  details  of  this  intake  are  shown. 
It  consists  of  a  ■2x2-in.  timber  projecting  12 
ins.  above  the  roof,  giving  the  telephone 
wires  sufficient  height  to  clear  tlie  trolley 
wires,  center  pole  construction  being  used 
on  this  road.  The  supporting  timber  is 
drilled  with  a  %-in.  hole  and  a  conduit  is 
inserted  into  the  upper  end.  At  the  top  of 
this  conduit  is  a  standard  condulet.  The 
telephone  wires  are  anchored  to  insulators 
on  standard  side  brackets  lagged  to  the  tim- 
ber support.  From  these  insulators  wires 
pass  to  the  condulet  and  down  through  the 
conduit.  Wall  'phones  are  used  and  a  shelf 
is  provided  for  taking  orders. 

The.  cost  of  the  little  building  is  given  as 
follows : 

Material — 

Lumber  $lT.Oii 

Nails,  hardware,  etc 3.00 

Paint    1.0(1 

$21.01' 
Labor — 

Erecting  and  shingling $  mOO 

Painting    2.00 

Hauling 1.00 

Foundation,  grading  and  walk 5.00 

Contingencies 4.00 


ne   Booths,  B.   L 


&    R. 


Elec.  Ry. 

building  is  slightly  decreased  with  the  Nov- 
eltv  sheathing. 


Sleepers  or  Nailing  Strips  Unnecessary 
for  "Tar-Rok"  Floors. 
With  the  article  describing  Tar-Rok  Sub- 
Floors  in  our  issue  of  June  17,  the  cut 
used  was  an  old  one  and  showed  2x,3-in. 
nailing  strips,  which  are  entirely  muieces- 
sary.    Where  a  double  floor  will  be  used  the 


A  Travelling  Blacksmith  Shop  for  Rail- 
road Repairs,  and  Cost  of  Re- 
pairing Frogs. 

On  one  of  tlie  divisions  of  the  Missouri 
Pacific  System  there  has  been  installed  a 
portable  maintenance  of  way  blacksmith 
shop  ior  the  purpose  of  ascertaining  how 
much  convenience  and  saving  of  cost  can 
he  made  by  its  use.  The  shop  has  two 
box  cars  fitted  up  for  this  work,  one  for 
the  housing  of  the  blacksmith  and  helper, 
the  other  for  the  shop  in  which  is  kept  a 
forge,  necessary  tools,  duplicate  parts  and 
all  supplies  necessary  for  repairing  hand- 
cars, tools,  frogs,  switches  etc. 

The  outfit  is  moved  from  place  to  place 
by  the  local  freight  train  after  its  work  is 
completed,  the  work  requiring  about  one 
day's  time  at  an  ordinary  section  and  a 
longer  time  when  two  sections  are  located 
at  the  same  point  or  where  there  is  a  large 
3'ard. 

In  repairing  frogs,  where  there  is  con- 
siderable   traffic,    duplicates    of    the    stand- 


Total    labor $19.00 

Total    material $21.00 


Total    cost $4o.u(i 


•Abstracted  from  "Electric  Traction  Week- 
ly" for  June  27.  1908. 


Sketch    Showing   Construction 

(A)  Maple  board,  (B)  Hpmlnik  plank,   (C)    1 
el,  (E)  Earth. 

better  method  is  to  omit  sleepers  or  nailing 
strips  entirely,  and  bed  the  plank  directly 
on  to  the  top  coat  of  tar  and  sand  and  sim- 
ply toe-nail  them  together.  By  doing  this 
the  top  coat  of  tar  and  sand  may  be  only  1 
in.  thick  instead  of  2  ins.,  as  shown  in  the 
cut,  and  this  is  a  material  saving.  There  is 
no  more  reason  why  there  should  be  strips 
to  nail  planks  to  than  why  there  should  be 
strips  to  nail  the  strips  to.  and  the  hard  wood 
floor   will    tie   the   plank    together    just    as 


(\:> 


of  Tar-Rok   Sub-Floors, 
in.  tarred  sand.  (D)  Tarred  serei-ned  grav- 

ard  frogs  are  put  in  place,  while  the  one 
taken  from  the  track  is  being  repaired,  but 
where  the  traffic  is  light  or  the  repairs  are 
not  extensive,  frogs  are  removed  from  the 
track,  repaired  and  put  in  place  again  un- 
der the  protection  of  flagmen.  The  prop- 
er adjustment  of  guard  rails  is  looked  af- 
ter at  the  same  time  and  the  section  tools 
are  sharpened  and  repaired. 

It   has  been   found   that   the   life  of  the 
frogs   can   be   very   much  extended   by  the 
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repairs  n'vin  on  the  groupd.  The  cost  for 
labor  and  material  in  repairing  about  22^) 
main  track  spring  frogs  has  averaged 
about  $3.75  each.  When  the  fact  is  taken 
into  account  that  these  frogs  have  not  re- 
quired any  handling  for  shipment  nor  the 
use  of  cars  in  same,  it  is  considered,  as 
far  as  investigations  have  proceeded,  that 
very  satisfactory  results  have  thus  far 
been  attained  by  this  traveling  blacksmith 
shop,  in  addition  to  the  economies  cfTect- 
ed  in  repairing  switches,  tools,  handcars 
and  all  other  work  of  this  kind  pertaining 
to  each  section  without  the  trouble  and 
delay  heretofore  experienced  in  sending 
them  to  some  other  point  of  repairs.  Like- 
wise some  articles  are  now  repaired  that 
would  by  the  other  method  be  thrown 
into  the  scrap   heap. 

We  are  indebted  to  Mr.  M.  S.  Byers, 
chief  engineer  maintenance  of  way  of  the 
Missouri  Pacific  Ry.  Co.,  for  the  informa- 
tion  given. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalo.gs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
gineering-Contracting. If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0789.  Electric  Arc  Lights — Scott  Elec- 
trical Co..   5S   Nassau   St..   Newark,  N.    J. 

.\  small  12-page  pamphlet  telling  of  the 
Scott  flaming  arc  lamp.  The  lamp  furnishes 
a  powerful  light  for  both  out-of-door  and  in- 
side use. 

No.  0790.  Road  Rollers.— Buffalo  Steam 
Roller  Co.,  Buffalo.  N.  T. 

This  is  an  attractive  catalog  of  33  rages, 
telling  of  the  road  work  that  can  be  done 
by  this  machine,  and  describing  in  great 
detail  the  construction  and  operation  of  the 
Buffalo  Pitts  Roller.  Its  ability  to  climb 
grades  and  go  over  obstacles  is  shown. 

No.  0791.  Traction  Engines  and  Road 
Cars.— Buffalo  Pitts  Co.,  Buffalo.  N.  Y. 

A  IG-page  pamphlet  telling  of  the  traction 
engines,  road  freight  cars,  and  special  stone 
spreading  oars,  manufactured  by  this  eom- 
pan.v.  Such  equipment  is  especially  de- 
signed for  road  building  and  heavy  hauling 
over  wagon  roads.  Every  road  engineer  and 
contractor  should  have  a  copy  of  this  cata- 
log to  acquaint  himself  with  these  machines. 

No.  0792.  Damp  Proofing  Paint.- Toch 
Bros..  320  Fifth   Ave..   New  York. 

A  13.5-page,  cloth  bound  book,  gotten  up  in 
an  attractive  and  artistic  manner  and  en- 
titled the  "R.  I.  W."  Book.  More  than  half 
the  book  consists  of  photographic  reproduc- 
tions of  buildings  and  structures,  upon 
which  the  damp  proofing  paints  and  steel 
protecting  compounds,  which  this  company 
manufacture,  have  been  used.  Besides  the 
half-tones  there  are  a  number  of  pages  tell- 
ing of  the  R.  I.  W.  damp  resisting  paint: 
"Tocholith"  cement  base  paint  for  the  pro- 
tection of  stoel  and  iron;  and  "Toxement" 
and  "'Liquid  Konkerit"  for  water  proofing 
and  damp  proofing  concrete.  This  is  a  book 
that  will  be  found  useful  to  engineers,  arch- 
itects and   contractors. 


.S'li.  079.1.  rireproofing  and  Concrete  Con- 
struction. -Tlir  General  Klrcpronling  Co. 
Voungstown,    O. 

A  12-paBe  pamphlet  called  "The  General." 
Tells  of  the  cold  twisted  lug  bar,  the  pin 
connected  girder  frame,  eximnded  metal 
mesh,  wire  fabric  reinforcement.  "Herrlng- 
Ijone"  expanded  steel  lath.  "Trusslt"  for  roof 
slabs,  and  all  steel  doors,  windows  and  of- 
fice furniture  and   fixtures.  • 

No.  0794.  Sand  and  Gravel  Elevators.— 
Shoemaker  &   Casparls,   Newcomerstown.    O. 

This  machine  is  used  to  excavate  and  load 
sand  and  gravel  to  be  used  either  for  con- 
crete work,  track  ballasting,  or  other  pur- 
poses. It  is  stated  that  it  has  dug  and 
loaded,  where  Its  product  was  sold  for  20  cts. 
per  ton.  with  a  profit  that  paid  for  the  ma- 
chine In  six  months.  It  loads  either  side  of 
the  bank,  or  screens  and  separates  the  sand 
and  gravel. 

No.  0795.  Road  Rollers.— The  Kelly  Spring- 
Held    Road    Roller    Co..    Springfield.    O. 

A  catalog  of  38  pages  devoted  to  road 
rollers.  More  than  25  cuts  of  rollers  are 
given.  A  feature  of  special  interest.  11- 
lusfTited.  is  that  of  the  beveled  driving 
wheels  of  large  diameter,  which  allows  the 
large  wheels  to  conform  to  the  finished  sur- 
face of  a  highly  crowned  road,  which  means 
that  tlie  roadbed  is  not  only  compacted,  but 
ironed  to  a  smooth  even  surface. 

No.  0796.  Rotary  Pumps.— P.  H.  &  F.  M. 
Roots  Co.,  Connersville,  Ind. 

A  22-page  pamphlet  showing  large  rotai'y 
pumps  for  irrigation  work,  condensers,  cool- 
ing towers,  for  circulating  hot  or  cold  water 
or  brine,  and  for  handling  oil,  tar  or  am- 
monia. Tlie  catalog  also  contains  7  pages 
of  engineering  data  for  selecting  pumps. 

No.  0797.  Dredges  and  Gold  Dredging. — 
New  York  Engineering  Co.,   New   York. 

A  30-page  catalog  describing  and  illustrat- 
ing the  design  of  the  ladder  bucket  dredge, 
manufactured  by  tliis  company,  and  the  va- 
rious detail  parts  of  the  machine,  with  com- 
ments as  to  their  manufacture  and  use. 
Shows  sizes  and  capacities  of  machines  made 
and  discusses  the  use  of  dredging  machines 
for  gold  mining. 

No.  0798.  Ditching  IVIachines. — The  Buck- 
eye Traction  Ditcher.  Findlay,  O. 

This  pamphlet  of  32  pages  is  devoted  en- 
tirely to  the  maciiines  manufactured  by  this 
company  for  draining  land,  by  excavating 
ditches,  for  either  tile  drains  or  open  ditch 
work.  The  method  of  operating  the  machine 
is  shown  and  data  are  given  on  the  draining 
of  land. 

No.  0799.  Dredges.- The  Marion  Steam 
Shovel  Co..  Marion,  O. 

A  flexible  leather  bound  book  of  78  pages. 
showing  iialf-tone  pictures  of  a  large  num- 
ber of  dipper  dredges  sold  by  this  company 
for  harbor  work,  ditching  for  draining  land, 
for  canal  work,  phosphate  digging  and  other 
work.  Also  dry  land  ditching  dred-ses  and 
for  placer  mining.  Elevating  bucket  dredges 
for  gold  mining  are  likewise  illustrated  and 
commented  upon. 

No.  0800.  Steam  Pumps. — Warren  Steam 
Pump  Co.,   95  Liberty  St.,  New  York. 

In  this  90-page  catalog  this  company's 
pumps  for  various  purposes  are  described 
and  illustrated,  and  many  tables  of  value 
regarding  pumping  and  hydraulic  work  are 
given.  A  very  useful  catalog  to  be  in  the 
hands  of  any   engineer  or  contractor. 

No.  0801.  Pumps.  Condensers,  Etc.— C.  H. 
Wheeler  Man.  Co..  Lotiigli  Ave.  and  ISth  St., 
Philadelphia.   Pa. 

In  this  bulletin  of  r,^  pages,  drawings  and 
photos  are  given  of  ttie  pumps,  condensers, 
iieaters,  cooling  towrs  and  older  products. 

No.  0802.  Placer  Dredge  Machinery. — The 
Bucyrus  Co.,  Soutli  Milwaulvee,  \\'is. 

The  dredge  built  by  this  company  Is  of  the 
elevating  bucket  type.  In  their  5S-page  cloth 
bound  ijook  on  the  subject,  not  only  are 
Illustrations  shown  of  tlieir  machines,  but 
much  practical  information  Is  given  as  to 
placer  gold  mining  on  the  dredges,  which 
has  been  brought  to  a  high  state  of  develop- 
ment by  the  American  manufacturers.  The 
dredge  Is  not  only  an  excavating  machine, 
but  it  also  e.\tracts  the  gold  from  the  gravel, 
and  deposits  to  the  tailings  in  waste  banks. 

No.  0803.  Locomotive  Cranes. — Industrial 
Works.  Bay  Cily.   Mich. 

A  beautifully  printed  catalog  given  over 
to  Illustrating  by  pliotographic  reproductions 
the  use  of  locomotive  ci"anes  for  all  purposes, 
as    liandllng    coal    and    other    materials,    for 


wrecking  purposeH,  erecting  structural  steel, 
iligglnB  earlli,  piling  lumber,  etc.  The  cranes 
are  opeialtd  by  Hivain  or  eleelrlclty.  and 
hav<;  a  capacity  nf  .',  tons  (n  100  ions.' 

No.  0801  Designing  IVIethods  Reinforced 
Concrete  Construction.  -Expanded  Metal  and 
Corrugalcd    H:ir   (•<,  .   .St.    Louis,   .Mo. 

'The  second  of  a  scri<*s  i»f  bulletinH  treating 
of  the  designing  of  reinforced  concrete  struc- 
tures. In  this  Issue  Is  discussed  the  design 
of  a  reinforced  concrete  building,  including 
roof  slabs,  beams,  glrder.x.  floor  system,  col- 
umn design,  footings.  I'tc  The  strength  of 
rectangular  beams  and  T  teams  is  treated, 
and  the  location  of  the*neutral  axis  dis- 
cussed. These  are  valuable  papers  f<ir  the 
concrete  engineer. 

No.  080."..  Recording  Instruments.— The 
Bristol   Co..    Waterbury.    Conn. 

A  small  leaflet  illustrating  recording  In- 
struments for  pressure,  temperature,  vac- 
uum and  electricity.  This  company  states 
that  they  are  now  the  largest  manufacturers 
of  this  class  of  instruments. 

No.  0806.  White  Portland  Cement.— Vul- 
canite Portland  Cement  Co..  Flatlron  BIdg.. 
New  York. 

For  much  work  the  color  of  the  ordinary 
Portland  cement  is  objectionable,  hence 
there  has  arisen  a  demand  for  a  white  ce- 
ment. The  Berkshire  "Snow  White"  Is  de- 
scribed in  a  20-page  pamphlet.  It  Is  used 
for  Stucco  work,  tile  floors,  bath  room  walls, 
lining  for  refrigerators,  station  platforms  in 
subways,  setting  white  marble,  statuary,  and 
all  decorative,  ornamental  and  artistic  fin- 
ish of  interior  and  exterior  work. 

No.    0807.      Improved     Ventilators Buffalo 

Forge  Co.,   41  Cortland  St..  New   York. 

A  16-page  pamphlet  illustrating  and  de- 
scribing ventilators  for  use  on  buildings  of 
all  kinds,  and  also  disk  wheels  for  use  in 
ventilating. 

No.  0808.  Well  drilling  and  Prospecting 
Machinery. — Loomis    ilachine   Co..    Tiffin,    O. 

This  catalog  of  40  pages  describes  a  horse- 
power drill  that  is  unique  in  many  ways 
Although  it  is  a  hydraulic  machine,  yet  ow- 
ing to  the  special  drill  bit,  and  the  operating 
of  the  lifting  apparatus,  a  pump  is  not  neces- 
sary. An  ideal  machine  for  light  work,  and 
for  use  by  engineers  for  making  wash  bor- 
ings. 


Pesonals. 

Mr.  L.  E.  Stevens  hns  been  appointed 
City   Engineer  of  Dowagiac.   Micii. 

Mr.  Stephen  G.  Hobert  has  been  appointed 
member  of  tlie  Advisory  Board  of  Consult- 
ing Engineers.  Smoke  Abatement  Commis- 
sion,  of  Ciiicago,   III. 

Col.  William  L.  Marshall,  at  present  in 
charge  of  the  Engineer  District  of  New 
York,  has  been  appointed  Chief  of  the  Corps 
of  Engineers,  U.  S.  Army. 

Mr.  R,  Budd  has  been  appointed  Chief  En- 
gineer of  the  Panama  R.  R..  and  the  posi- 
tion of  Engineer  of  Maintenance  and  Con- 
struction   has  been  abolished. 

Jlr.  .lames  B.  McCord.  C.  E..  has  removed 
his  offices  from  29  Broadway.  New  York 
Cit.v.  to  42  Broadway,  that  city- 
Mr.  Henry  T.  Pierce  lias  been  placed  In 
charge  of  the  recently  opened  offices  of  the 
Chicago  Concrete  Machinei-\-  Co..  at  911 
Rothschild  BIdg.,   Philadelphia,  Pa. 

Tlie  degree  of  Doctor  of  Science  was  con- 
ferred by  Harvard  University  at  its  recent 
commencement  upon  Dr.  William  C.  Gorgas, 
Chief  Sanitary  Officer  Isthmian  Canal  Zone. 

Mr.  Alexander  Leggat  has  resigned  the 
position  of  City  Engineer  of  Butte.  Mont., 
and  has  resumed  practice  as  a  mining  en- 
gineer, witli  offices  at  Z''  Hirbour  BIdg., 
Butte,  Mont. 

Mr.  Bion  J.  Arnold.  Chicago.  III.,  has  been 
engaged  by  the  New  York  State  Public  Ser- 
vice Commission  to  supervise  the  appraisal 
of  the  properties  of  the  traction  companies 
in  Manhattan  and  the  Bronx.  New  York 
City. 

Mr.  G.  B.  Ashcroft.  C.  E..  formerly  Super- 
intendent of  the  Roman  Stone  Co..  of  "Toron- 
to. Ont..  has  become  .Manager  of  the  Cement 
Products  Co..  which  has  opened  offices  at 
909  Ballioa  BIdg..  San  Francisco.  Cal.  The 
company  will  engage  in  the  manufacture  of 
"Roman  Stone"  (the  Stex'ens  process  of 
liquid,  sand  casting,  concretei  and  other 
lines  of  cement  work. 

Mr.  Thomas  C.  ,1.  Bailey.  Jr..  has  been 
transferred  from  the  surfaci'  division  of  the 
District  Engineer's  office.  Washington.  D. 
C.  where  he  held  the  position  of  Assistant 
Engineer,  to  the  Sewer  Hepariment.  wljere 
he  will  he  the  Assistant  Engineer  in  cliarge 
Mr.  Bailey  takes  the  position  formerly  held 
by  Mr.  .\sa  Phillips,  who  succeeded  the  for- 
mer superintendent  of  the  sewer  derart- 
ment.   Mr.  I).  .1.   .McComb. 
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THE  MYRON  C.  CLARK  PUBLISHING  CO.  °^  hydrated  lime  to  the  cement.     Broadly  Present   waterproofing  troubles   could   have 

35S  Dearborn  Street.  Chicago  speaking   the    tests    showed   promising   re-  '^^'"  avoided  had  only  a  moderate  amount 

Telephone  Harrison  6750  sults.     It  is  of  the  final  paragraphs  of  the  °^  attention  been  given  to  drainage  in  de- 

Kew  York  Office:    13-21  Park  Row  discussion,   however,   rather  than     of     the  signing  the   structure. 

^            Telephone  .-.M.,  cortianrit               j^^j    results   that   we   wish   to   speak   here.  Designing  the  waterproofing  as  an  esscn- 

HALBERT  P.  GILLETTE   .    .  Makaoinc.  Editor  In    these    final   paragraphs   Mr.    Thompson  ^^'    fore-planned    part    of     the     structure 

CH.a's^S  HILL^^^'l  points  out  that  securing  watertight  struc-  should  be  a  self-evident  necessity,  yet  it  is 

C.  T.  MURR.w'.          r     •    •    -^sociATE  Editors  tures   in    concrete   entails   somcthmg   more  evidently    in    many    cases    only    an    after- 

m/ro^xc™'l\rk                               Presiden  '*'^"  ^^^'"^     ^     waterproofing     compound.  thought  of  the  designer.     It  is  not  at  all 

A.B.GILBERT    .    .'.'.' Advertising  Manager  We  have   already  spoken   of  this   matter   in  uncommon    to    see    waterproofing    so      de- 

:^===^=;^:^=^;^===^  our  issue  of  Jan.  8.  1908.  but  it  is  important  'ai'ed  that  it  is  almost  a   practical   impos- 

SUBSCRIPTIOX  RATES  (Pavable  ill  Advauce).—  enough   to  bear  repetition  nihility  to  carry  it  out  in  construction.    The 

fo'^ifaUa'.  HtI:;Tc:::,.«;"p?i'^«o.  pt,/^^^^^  The  study  of  waterproofing  concrete  has  ^ame  carelessness  is  shown  in  proportioning 

ofr^i'i/a^''"*''''''^'""'""'^'"^^''"^'""''     "^  "■'*'^  =•  ^'^"'  important  exceptions  been  lim-  '^*^  waterproofing  to  the  stress  of  and  the 

S2.S0  a  year  (eg  issues)  to  Dominwn  of  Canada.  ''ed  to  those  interested  in  some  particular  ''"*^s  of  attack  of  the  water.     Water  is  as 

S3.00  a  year  (ss  issues)  to  alt  other  countries.  waterproofing     material     or     method.      It  niuch    a   positive    force   to    be    resisted   in. 

ADVERTIS1\'C  RATES  sent  on  application.  has,  therefore,  been  partial  and  to  a  great  ^'''^^  ^  subway,  as  are  the  earth  pressures 

SoT;a^e^h'"ln"'!';idt^Tr'ecS1n?d\\e''oi7^^^^^^^^^  '""''"^  ^''^'"^-     This  is  natural  and  it  does  '-'"'1/'  ^^i^s  as   widely  in  intensity.     The 

which  It  IS  to  appear.    "Proposals.  " 'Wants  '  and  not    signifv    that    nothing    good    has    been  '^"    °'    '"^    Structure    is    invariably    de- 

For  Sale"  announcements  can  be  inserted  as  late  i              j        V,                                            .                 ,  einn^A     i/^#<^,-^:,..rr     »^     *u                         j            .i 

as  Tuesday  morning.  learned.     The  exact  contrary   is   the   fact;  signed    accordmg    to    the    supposed    earth 

^~^~~~^"^~~— ■^~~— ~— ^— ^^^— —  much    valuable    information    has    been    se-  Pressures  and  so  should  the  waterproofing 

*"ost  0^c^Tt°Chl!Xo"Dro';s^^n"deJ'act""o'f  MaJ^S  ^"^^^'^    -"^    doubtless    much    of    the   infor-  be   designed   according   to   the   nature  and 

M,187».  mation   so   secured  that   is   of  the   greatest  '"tensity    of    the    water    pressures. 

^  value  has  not  been  made  public.    The  fault  ^he  final     assertion     that     the  integrity 

C  Q  N  TE  NTS of  this  character  of  studies  has  been  and  is  °^  ^^^  structure  must  be  maintained  is  self- 

■                  ~"                                          ~  almost    bound    to    be    that    their    object    is  evident.    As  soon  as  the  walls  of  a  subway 

Editorial:  rather  to  learn  how  to  waterproof  a  struc-  "ack  all  waterproofing  goes  by  the  board. 

The  Problem  of  Waterproofing     Con-  ture    built   than    to   learn    how    to    build    a  ^'   's  true,  perhaps,  that   some  of  the   dia- 

crete   41  waterproof    structure.    .The    distinction    is  Phragm  waterproofings  in  use     are     elastic 

Co^•CRETE  Section  :  sharp.  enough  to  minimize  to  some  extent  the  dan- 
Tests  to  Determine  the   Effect  of  Ad-  Mr.   Thompson   points   out  that   however  S",  °^  cracking  but  this  is  a  thin  reed  upon 
dition  of  Hydrated  Lime  on  the  Wa-  effective  the   addition     of     hydrated     lime  which  to  lean.     A   structure  that   must   be 

ter  Tightness  of  Concrete 42  may  be  in  producing  imperviousness  a  water-  watertight   must  be   kept   free   from   joints 

Letter  to  the  Editors— Destruction  of  proof   concrete    structure    will   not   be   ob-  ^"^   cracks,   and    no    means   may  be   neg- 

Portland  Cement  by  .\lkali 43  tained  unless  the  material  is  perfectly  mi.xed  '^'^'^'^  which  will  aid  towards  this  object. 

E.\RTH  AND  Rock  Section  :  and    placed    and     construction     joints     or  ,^°    return    again    to    Mr.      Thompson's 
Cost  of  Excavating   Sand   in     Trench  shrinkage    and    other    cracks    are    guarded  discussion,  we  consider  its  half-dozen  clos- 
With  an  Orange  Peel  Bucket 44  against.     In   a   word,   waterproofness  must  '"^    paragraphs    among    the    most    import- 
Some   Cost   Data   on    Irrigation   Canal  be  made  an  object  of  design  and  construe-  ^"^-     ^hey  contain  nothing  that  is  novel  or 
Excavation  With  Fresno   Scrapers.. 44  tion  as   well  as  of  securing  an  impervious  striking    in    character    and      they      suggest 
An  Air  Jet   Used   to     Load     Wa.gons  mixture  and   not   merely   the   latter  object  rather   than    insist    on    certain    things,   but 

From  a  Hopper 44  alone.     This    is    quite    as    true    if   instead  they  embody  a  large  truth.     Waterproofing 

Miscellaneous  Cost  Data  on  Irrigation  of    by    impervious    concrete    the    tightness  concrete   is    far   more   than   a   problem    of 

Canal  Work  for  the  U.  S.  Reclama-  against  water  is  sought  by  introducing  in  developing   an    impervious    mixture    or    of 

tion  Service   45  or    applying    to    the    concrete    structure    a  devising   an   impenetrable     diaphragm      or 

A  Large  Coal  Grab  Bucket 45  diaphragm  or  coating  of  some   impervious  ^^'"'  ''  '^  ^  Problem  of  design  and  construc- 

Gener.\l  Articles  :  material  like  asphalt.  ''°"  '°  •"''"  ^side  the  attack  of  water. 

Planning  the  Execution  of  a  Contract  The    designer    of      watertight      concrete                           — 

For  a  Dam,  the  Methods  Used  To-  structures  like  subways,  basements,  and  A  plant  for  making  concrete  blocks  was 
gether  With  Some  Notes  and  Com-  underground  galleries  should  evidently  have  installed  at  Ancon,  Isthmian  Canal  Zone,  in 
ments  on  the  Plant  Needed  and  the  in  mind  at  least  the  four  following  things :  1905,  and  has  been  maintained  with  a  con- 
Life  of  Such  a  Plant 46  First,  the  shaping  and  placing  of  the  struc-  stant  increase  in  effectiveness  and  decrease 

Some  German  Costs  of  Manufacturing  ture   so   as    to    turn    away    water:    second,  in  the  cost  of  its  manufactured  product.  In 

Brick    .....50  the    planning    of    the    structure    from      the  the  11  months,  ending  Mav  31.  according  to 

American  Institute  of  Chemical  Engi-  first  with  provision  for  waterproofing  as  an  the  Canal   Record,   this  plant  made   17,969 

"eers    52  essential   structural     feature.     Third,     the  blocks,  at  a  cost  of  12%  cents  a  cubic  foot. 

Methods  and  Costs  :  •  adaptation  of  the  waterproofing  to  the  They  were  used  in  building  eight  powder 
Stop  Cock  Chambers  of  Brick— Main-  probable  lines  of  attack  of  the  water,  and  and  detonator  houses,  three  fire  walls,  one 
tenance  of  Arc  Lamps  in  Street  fourth,  ample  provision  for  maintaining  the  drive-way,  and  eight  office  vaults.  The  mix- 
Lighting — Cost  Data  on  Painting  integrity  of  the  structure  under  all  prob-  .ture  is  one  part  cement,  three  parts  sand. 
Wooden  Bridges  —  Centering  for  able  strains.  All  of  these  things  are  es-  and  three  parts  stone  chips.  When  three 
Concrete     Arches — Sheet     Pile    and  sential    factors    in    the    problem   of    water-  months  old.  blocks  made  of  this   mixture 

Canvas   Coffer  Dam 51  proofing.  have   shown    a   tensile     strength     of     342 

Catalogs  Worth   Having 52  The    protection    of    the    structure    from  pounds.     * 

Copyright,   1908,  by  the  Myron  C.  Clark  Publishing  Co.     All  rights  of  republication  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  w  ill  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Tests  to  Determine  the  Effect  of  Addi- 
tion   of    Hydrated    Lime    on   the 

Water-tightness  of  Concrete. 
These  permcabilily  tests  were  made  to 
determine  the  effect  of  adding  various  per- 
centages of  hydrated  lime  to  concrete  of 
diflferent  proportions.  The  blocks  of  con- 
crete were  20  ins.  in  diameter  by  16  ins. 
thick,  and  the  water  was  introduced  into 
the  center  of  the  block. 

The  proportions  of  concrete  selected  were 
those  which  are  customarily  used  in  con- 
crete construction,  except  that  a  slight  ex- 
cess of  sand  was  taken  in  proportion  to  the 
stone  to  insure  homogeneous  specimens, 
thus  avoiding  the  possibility  of  stone  pock- 
ets, which  are  more  liable  to  occur  in  small 
size  specimens  than  in  practical  construc- 
tion. 

The  materials,  which  are  more  fully  de- 
scribed later  in  the  paper,  are  quite  repre- 
sentative, so  that  the  results  obtained  are 
applicable  to  usual  conditions  in  construc- 
tion work.  The  cement  was  Lehigh  brand ; 
the  crushed  stone  was  conglomerate  rock, 
which  resembles  trap  in  its  characteristics 
and  tests;  the  sand  was  a  good,  coarse 
bank  sand.  The  hydrated  lime  was  Pine 
Cone  brand,  made  by  the  Rockland-Rock 
port  Lime  Co.  of  Rockland,  Me. 

The  percentages  of  hydrated  lime  to  add 
were  selected  after  a  careful  study  of  the 
materials  and  the  proportions,  the  plan  be- 
ing to  use  larger  percentages  of  lime  with 
the  leaner  mixtures  because  these  contained 
more  voids  to  be  filled.  The  proportions  of 
concrete  and  the  percentages  of  lime  se- 
lected by  this  preliminary  study  were  as 
follows : 

Propor- 
tions of  Hydrated 
concrete.  lime. 

1-2-4  0 

1-2-4  4% 

1-2-4   7% 

1-2-4   10% 

l-2%-4^4    0 

l-2%-4%    6% 

l-2%-4%    10% 

1-2M;-4H    14% 

1-3-5    0 

1-3-5    8% 

1-3-5    14% 

1-3-5    20% 

The  tests  were  laid  out  by  the  writer  at 

the  request  of  the  Rockland-Rockport  Lime 

Co.,  and  were  made  by  the  Boston  Elevated 

Railway  Co.   in   its   Cambridge  laboratory. 

The  scheme  of  tests  was  approved  by  Mr. 

W.    E.   Healey   of  the  Rockland-Rockport 

Co.  and  by  Mr.  George  A.  Kimball,  chief 

engineer  of  the   Boston  Elevated   Railway 

•Abstract  of  a  raper  read  before  the  Amer- 
ican Society  tor  TestinK  Materials,  by  San- 
ford  E.  Thompson.  M.  Am.  Soc.  C.  E..  Con- 
sulting Engineer,  Newton  Highlands,  Mass. 


Co.,  and  the  results  are  here  presented  with 
their  permission. 

Conclusions. — The  following  conclusions 
are  drawn  as  the  result  of  the  experiments : 

\.  Hydrated  lime  increases  the  water- 
tightness  of  concrete. 

2.  Effective  proportions  of  hydrated  lime 
for  water-tight  concrete  are  as  follows : 


Port.  cem.         Sand. 

1  part  2      parts 

1  part  3      parts 

1  part  2%  parts 


Stone.  Hyd.  lime. 

4  parts  8% 

5  pa.rts  16% 
4^  parts  12% 


These  percentages  are  based  on  the 
weight  of  the  dry  hydrated  lime  to  the 
weight  of  the  dry  Portland  cement. 

3.  The  cost  of  large  water-proof  concrete 
structures  frequently  may  be  reduced  by 
employing  leaner  proportions  with  hydrated 
lime  admixtures,  and  small  structures,  such 
as  tanks,  may  be  made  more  water  tight. 

4.  Lime  paste  made  from  a  given  weight 
of  hydrated  lime  occupied  about  2%  times 
the  bulk  of  paste  made  from  the  same 
weight  of  Portland  cement,  and  is  there- 
fore very  efficient  in  void  filling. 

Although  the  character  of  the  sand  and 
stone  used  in  the  concrete  will  affect  the 
best  percentage  of  lime  to  use,  the  present 
materials  are  representative  of  average  mate- 
rials throughout  the  country,  so  that  the  re- 
sults should  be  of  general  application. 
Coarser  sand  would  naturally  require 
slightly  larger  percentages  of  lime,  and 
finer  sand;  that  is,  sands  having  a  larger 
percentage  of  fine  grains  which  pass  a 
sieve  with  40  meshes  to  the  linear  inch, 
.would  be  apt  to  require  less  lime,  since 
sands  containing  considerable  fine  material 
produce  a  more  water-tight  although  a 
weaker  concrete. 

A  study  of  the  results  suggests  that  for 
coarser  sands  than  used  in  the  experiments 
or  in  cases  where  the  water  pressure  must 
be  applied  in  one  month  or  less  after  laying 
the  percentages  given  above  may  be  in- 
creased by  about  25  per  cent,  while  for 
many  classes  of  work  25  per  cent  less  than 
the  above  percentages  will  be  satisfactory. 

For  mortar  in  proportion  corresponding 
to  the  cement  and  sand  in  the  different  con- 
cretes the  same  percentage  of  hydrated  lime 
would  naturally  be  selected ;  thus  1-2  mor- 
tar corresponds  to  1-2-4  concrete,  1-2% 
mortar  to  l-2V2-iV2  concrete,  1-3  mortar  to 
1-3-5  concrete. 

Increasing  the  proportions  of  stone  to, 
say  l-2-4%,l-2M!-5,  or  1-3-5%,  should  have 
no  effect  on  the  percentage  of  hydrated 
lime  to  be  selected,  but  for  water-tight  con- 
crete it  is  always  advisable  to  have  a  slight 
excess  of  mortar  to  avoid  stone  pockets. 


Results  of  Experiments. — The  water  is 
introduced  into  the  middle  of  the  concrete 
ylinders.  As  it  enters  the  specimen  the 
pipe  is  enlarged  so  that  an  area  of  12V4  sq. 
ins.;  that  is,  a  circle  4  ins.  in  diameter  is 
exposed  to  the  water,  and  the  water  must 
How  through  8  ins.  of  concrete.  The  ac- 
companying table  gives  the  results  of  the 
tests  in  detail. 

The  percentages  of  hydrated  lime  are 
based  on  the  weight  of  the  cement,  these 
being  added  to  the  cement  and  not  replac- 
ing it.  The  variation  in  the  ages  of  the 
specimens  in  different  proportions  slightly 
affects  the  results  and  accounts  in  part  for 
the  fact  that  the  1-3-5  mixtures  are  nearly 
as  water  tight  as  the  richer  proportions. 
Specimen  No.  5,  which  shows  practically  no 
flow,  is  evidently  erratic. 

Permeability  or  Flow  of  Water  Through  Con- 
crete 8  in.  Thick. 

(1)  (2)  (3)  (4)  (5)  <6)  (7)  (8)  (9) 
Flow  of  water.  Flow  under  pressure  of 
under  7-f».  head.        CO-lb.  per  sq.  in. 

U  I  t-  t0  I  t  u 

65 


00 


rt        •»        =-         .  go   -    ="= 

■at;     o        &7,       SS      '^    2'"'S     S'g       1 5 

Z       Xu    <       Qa  'aj=  <;  fi,a£  Pa  fcj= 
1-2-4   Concrete. 

1  0   18   161  2.7  40   24  4i.i  74.8 

2  4   18   161  1.2  41   18  5  28.4 

3  7   18   161  1.0  42   18  S%  5.2 

4  10   15   161   1.0   46    G  18     1.6 
l-2»4-414  Concrete. 

5  0   30   169   0.3   44   17   6     1.1 

6  5   30   169   1.9   45   18   6     32.6 

7  10   29   169   O.S   49   ..  21     0 

8  14   29   169   0.7   50   . .  27     0 
1-3-5  Concrete. 

9  0   26   169   9.8   50    6  14     70.6 

10  8   26   169   1.1   51    8  17     3.6 

11  14   28   169   1.1   50   28  13     10.7 
11   20   28   169   1.2   53    9  15     0.7 

The  specimens  were  first  subjected  to  a 
head  of  7  ft.  by  filling  the  vertical  pipes 
with  water,  and  while  the  results  of  these 
preliminary  tests  are  of  small  value  because 
the  pressure  in  most  cases  was  not  enough 
to  force  the  water  through  the  specimen, 
the  quantity  being  measured  before  enter- 
ing the  concrete,  the  results  are  given  in  the 
table,  column  5,  as  confirming  in  a  general 
way  the  tests  of  the  concrete  under  city 
pressure.  The  tests  under  a  T-ft.  head,  col- 
umn 4,  were  maintained  for  several  days, 
and  the  flow  was  recorded  each  day,  the 
average  only  being  given  in  column  o. 

After  a  longer  period  of  setting,  varying 
from  40  to  53  days,  the  specimens  were  con- 
nected with  the  city  water  pressure,  which 
averaged  55  to  60  lbs.  per  sq.  in.  Before 
measuring  the  flow,  the  water  was  contin- 
ued for  several  hours  (column  7)  to  equal- 
ize the  flow,  and  then  the  flow  was  meas- 
ured for  a  period  of  several  hours  and  re- 
corded in  grams  per  hour. 

The  flow  given  in  grams  per  hour  is  very 
nearly  the  same  as  the  flow  expressed  in 
ounces  per  24  hours. 

The  result  from  one  specimen,  the  1-2%- 
4%  mix  without  any  hydrated  lime,  is  er- 
ratic, and  this  test  is  omitted  in  m.iking  up 
the  curves.  All  of  the  tests  show  .sotne  va- 
riations in  the  lower  portions  of  the  curves, 
but  when  the  flow  through  the  specimen  is 
as  siTiall  as  10  grams  per  hour,  which  is  ap- 
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proximately  equal  to  about  8  ounces  or  V2 
pint  per  24  hours,  the  concrete  is  so  nearly 
water  tight  that  slight  variations  are  un- 
avoidable. The  pressure,  nearly  60  lbs.  per 
sq.  in.,  which  is  equal  to  a  head  of  about 
140  ft.,  is  unusual  in  engineering  construc- 
tion. Previous  tests,  by  Fuller  &  Thomp- 
son, Trans.  American  Society  of  Civil  En- 
gineers, Vol  LIX,  p.  133,  have  shown  that 
the  flow  through  concrete  is  almost  directly 
proportional  to  the  pressure,  so  that  for 
lower  pressure  the  flow  will  be  correspond- 
ingly less.  The  thickness  of  the  concrete 
was  only  8  ins.  and  water  tightness  in- 
creases greatly  with  the  thickness. 

In  selecting  the  best  percentages  of  hy- 
drated  lime  for  the  different  proportions  of 
concrete,  these  points,  as  well  as  the  fact 
that  the  1-3-5  specimens  are  slightly  older 
than  the  others,  have  been  taken  into  ac- 
count, and  as  a  result  of  this  study  propor- 
tions suggested  for  general  practice  are  8 
per  cent  for  1-2-4,  12  per  cent  for  l-2%-4%, 
and  16  per  cent  for  1-3-5  concrete,  these 
percentages  of  lime  being  based  on  the 
weight  of  the  cement.  As  stated,  smaller 
percentages  than  these — for  e.xample.  0  per 
cent  for  1-2-4,  9  per  cent  for  I-2V2AV2,  and 
12  per  cent  for  1-3-5 — give  results  which 
are  satisfactory  for  many  conditions  in 
practice,  while  in  certain  cases  a  larger  per- 
centage may  be  chosen. 

Frequently  it  is  advisable  to  make  special 
studies  or  tests  with  the  materials  available 
to  determine  the  best  percentage. 

Preinous  Tests  with  Hydrated  Lime. — A 
few  permeability  tests  with  hydrated  lime 
admixtures  made  by  the  writer  in  1903  in- 
dicated it  to  be  a  valuable  material  for 
water  proofing.  Later,  in  1906,  when  the 
reservoir  at  Waltham,  Mass.,  w^hich  is  100 
ft.  in  diameter  and  43  ft.  high,  was  under 
consideration,  the  writer  was  consulted  in 
the  framing  of  the  specifications  and  made 
another  series  of  tests,  using  as  follows : 

Permeability    Tests    of    1-2-4     Concrete     for 
Waltham,    Mass.,     Reservoir,     1906. 
Concrete  4  In.  thick.     Pressure  80  lbs.  per 

sq.   in. 

Flow  in  (Maxi- 

Percentage  of       grams  per  min.      mum  flow.) 

hydrated  lime,   at  14  days  at  21  davs  at  28  days 
0  per  cent.  5.52  2.92  1.91 

2  per  cent.  9.20  2.55  1.63 

4  per  cent.  2.S2  1.49  0.76 

Percentage  of  lime  is  in  terms  of  weight 
of  cement. 

As  a  result  of  these  tests  5  per  cent  of 
hydrated  lime  was  adopted  to  mix  with  the 
1-2-4  concrete  in  building  its  walls.  The 
results  were  satisfactory,  the  only  seepage  . 
occurring  at  joints  formed  between  differ- 
ent day's  work,  where  the  bond  between  the 
old  and  new  concrete  was  not  made  with 
sufficient  care. 

Construction  of  Watcr-Tight  Concrete. — 
A  paper  on  permeability  is  incomplete  with- 
out reference  to  the  general  principles  of 
construction  which  must  be  followed  to 
produce  a  water-tight  concrete.  The  con- 
crete materials  may  be  perfectly  graded  and 
the  proper  proportions  of  cement  and  of 
hydrated  lime  used,  and  then  if  the  con- 
crete is  poorly  mi.xed,  mi.xed  with  insuffi- 


cient water,  or  improperly  placed,  or  if 
joints  are  left  in  the  mass,  the  wall  will  in- 
variably leak. 

In  the  first  place  the  mixture  must  be 
thorough,  and  in  the  second  place  sufficient 
water  must  be  employed  to  give  at  least  a 
"mushy"  mix,  so  that  it  will  settle  into 
place  with  only  a  small  amount  of  ram- 
ming. 

Fully  as  important  as  the  mixture  is  the 
bonding  of  the  concrete  between  two  days' 
work.  For  a  small  structure  which  must 
be  water  tight,  it  is  advisable  to  place  the 
concrete  continuously,  allowing  no  joint 
whatever,  and  not  even  permitting  the  con- 
crete to  stiffen  up  between  the  batches. 
Even  an  interruption  of  an  hour  in  the 
middle  of  a  hot  day  has  been  known  to 
form  a  joint  which  will  allow  water  to  pass. 
If  continuous  work  is  impracticable,  the  old 
surface  of  the  concrete  must  be  thoroughly 
cleaned  of  all  dirt  and  laitance  or  partially 
set  cement,  so  as  to  expose  the  concrete.  A 
layer  of  neat  cement  paste  of  soft  con- 
sistency, or  else  of  1-2-1  mortar,  should  be 
then  spread  upon  the  old  concrete  after 
thoroughly  wetting  it.  and  the  new  concrete 
laid  before  this  mortar  has  stiffened. 

The  placing  of  the  mortar  or  paste,  how- 
ever, does  not  preclude  the  necessity  of 
thoroughly  cleaning  the  surface,  for  if  any 
of  the  laitance  or  partially  set  cement  is  left 
on  the  old  concrete,  it  will  form  a  joint  un- 
der the  new  mortar  through  which  water 
will  pass. 

A  long  wall  or  a  conduit  may  require 
longitudinal  reinforcement  to  prevent  tem- 
perature cracks  and  therefore  leakage 
through  them. 


The  board  of  directors  of  the  American 
Railway  Engineering  and  Maintenance  of 
Way  Association  has  appointed  a  special 
committee  on  wood  preservation.  A.  L. 
Kuehn,  Engineer  of  track  and  roadway, 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Ry.,  is  chairman  and  C.  G.  Crawford,  spe- 
cialist in  wood  preservation,  U.  S.  Forest 
Service,  is  vice-chairman.  The  committee 
held  its  first  meeting  in  Chicago  early  in 
June  for  the  purpose  of  organiEing  and  de- 
ciding upon  a  plan  of  work.  The  commit- 
tee was  divided  into  four  sub-committees, 
as  follows :  Statistics  and  Economics,  O. 
Chanute,  Consulting  Engineer,  Chicago, 
111.,  chairman;  Preservatives  and  Specifica- 
tions, H.  von  Schrenk,  Consulting  Timber 
Engineer,  St.  Louis,  Mo.,  chairman ;  Adap- 
tability of  Woods  and  their  Preparation. 
W.  K.  Hatt,  Civil  Engineer,  Forest  Serv- 
ice, Lafayette,  Ind.,  chairman ;  Treating 
Processes,  C.  G.  Crawford,  Specialist  in 
Wood  Preservation.  Forest  Service,  Wash- 
ington, D.  C,  chairman. 


LETTERS  TO  THE  EDITORS. 

Destruction   of    Portland    Cement    by 

Alkali. 

Sirs:  Referring  to  an  article  on  the  de- 
struction of  cement  mortar  and  concrete 
by  alkali  salts  at  Great  Falls,  Montana,  in 
your  issue  of  June  24,  I  beg  to  state  that 
some  mistake  must  have  been  made.  The 
description  of  the  disintegrated  sewer  pipe 
reads  like  the  description  of  concrete  made 
with  sand  full  of  mica,  or  of  concrete 
which  had  frozen  while  green.  There  is  a 
large  bar  of  apparently  clean  sand  in  the 
river  near  this  place,  which  when  used  in 
making  cement  mortar  will  never  set  hard 
at  all  with  any  brand  of  cement.  As  to  the 
effect  of  alkali  salts  on  Portland  cement 
concrete,  there  are  numerous  examples  in 
this  vicinity  showing  that  there  is  no  in- 
jurious effect.  There  is  a  natural  depres- 
sion in  the  northwest  corner  of  this  town 
which  receives  the  seepage  of  several 
square  miles  of  irrigated  land.  This  seep- 
age is  a  saturated  solution  of  alkali.  A  10- 
in.  cement  pipe  was  laid  25  years  ago  to 
drain  away  this  alkali  seepage.  This  ce- 
ment pipe  is  still  in  service  and  in  first 
class  condition.  There  are  many  valve 
towers,  wing  walls,  outlet  pipes,  etc.,  in  this 
vicinity  which  stand  in  strong  alkali  water 
of  irrigating  reservoirs,  and  the  concrete 
was  mixed  originally  by  the  use  of  alkali 
water,  and  none  of  these  concrete  struc- 
tures shows  any  effect  of  the  alkali.  Thert 
must  be  some  other  cause  than  alkali  for 
the  trouble  at  Great  Falls. 

M.  E.  Sullivan. 

Longmont,  Colo.,  July  11,  1908. 


Irrigation  works  now  contemplated  by 
the  Government  of  Formosa  call  for  the 
expenditure  of  $14,940,000.  The  work  is  to 
be  started  this  year  and  will  extend  over  a 
period  of  18  years.  In  addition  to  twelve 
main  canals,  of  an  aggregate  length  of  295 
miles,  a  dam  of  90  ft.  high  and  1,800  ft.  in 
length  will  be  constructed  on  the  upper 
Taikokan  River,  where  it  will  be  possible 
to  store  7,000,000,000  cu.  ft.  of  water,  and 
near  the  mouth  of  the  lower  stream  anoth- 
er dam  will  be  constructed,  from  which 
will  lead  a  canal  45  miles  in  length.  A  dam 
90  ft.  in  height  and  1,140  ft.  in  length  will 
be  constructed  in  the  upper  course  of  the 
Nisoko  where  3,270,000.000  cu.  ft.  of  water 
may  be  stored,  and  from  which  a  canal  50 
miles  in  length  will  lead.  These  two  dams 
will  provide  sufficient  water  to  irrigate  48,- 
000  and  50,000  acres,  respectively.  The 
main  canals  will  aggregate  390  miles  in 
length,  and  the  branch  canals  1,560  miles. 
The  total  area  to  be  irrigated  will  be  286,- 
383  acres. 


The  city  of  Holyoke.  Mass.,  is  credited 
with  having  4,827  dwelling  houses  of  which 
only  about  20  are  unconnected  with  sewers. 


The  Hedjaz  Ry.  in  Arabia  has  been 
opened  as  far  as  Medina,  and  up  to  the 
present  time  has  a  total  length  of  932  miles, 
including  the  branch  to  Haifa.  The  work 
has  so  far  involved  the  expenditure  of  $15,- 
400,000. 
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Earth  and  Rock  Section 


Note:  Ihi.s  .Section  is  devoted  to  methods  and  costs  of  c.vcavaling  earth  and 
rock  and  building;  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  w  ater  pipe  trenching,  quarrying,  etc. 


Cost    of    Excavating   Sand  in  Trench 
With  an  Orange  Peel  Bucket. 

In  the  cimsiniction  ot  Dii^trict  Scwcr 
No.  1  for  the  town  of  Gary,  Ind.,  now  be- 
ing built  by  the  Green  &  Sons  Co.,  of  Chi- 
cago, the  preliminary  excavation  for  the 
first  1,8.30  ft.  was  done  with  a  Hayward 
orange  peel  bucket  of  %  ou.  yd.  capacity. 
The  bucket  was  operated  by  a  -•")  H.  P. 
hoisting  engine  and  a  separate  swinging  en- 
gine. The  machine  was  mounted  on  roll- 
ers and  moved  forward  with  its  own  power 
by  means  of  a  "dead  man"  ahead. 

The  material  removed  consisted  of  fine 
sand  of  the  kind  prevalent  throughout  the 
Calumet  region,  the  last  3  or  4  ft.  of  ex- 
cavation being  in  water.  The  cut  was  in 
cross  section  as  shown  by  the  accompany- 
ing sketch. 

The  crew  consisted  of  one  engineer  at  $0 
per  day,  one  foreman  at  $3.50  per  day  and 
five  laborers  at  $1.50  per  day  who  handled 
planks  and  rollers,  built  up  runways  for  the 
machine  in  rough  ground,  and  smoothed  up 
the   cut    and    left   a    smooth    shelf    for   the 
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workmen  following  up  the  dipper.  This 
makes  a  total  labor  cost  of  $17  per  nine- 
hour  shift.  The  coal  consumption  aver- 
aged $5  per  day,  making  a  total  cost  per 
shift  of  $22. 

The  work  was  begun  .\pril  2  and  the  first 
1,830  ft.  were  completed  May  21,  making 
43  working  days.  The  machine  was  shut 
down  five  days  for  repairs,  and  there  was 
a  night  crew  on  for  13  additional  shifts. 
This  makes  a  total  of  51  complete  shifts. 

51  shifts  at  $22 $1,022.00 

5  days'  extra  pay  for  engineer  and 

fireman    (during   repairs) 47.-50 

Cost  of  oil  and  extra  help  on  re- 
pairs,   about 65.00 


Total    $1,1.34.50 

The  total  number  of  yards  removed  was 
21,250,  making  a  net  cost  of  5.3  cts.  per  cu- 
bic yard. 

We  are  indebted  for  the  above  data  to 
Mr.  E.  M.  Scheflow,  .'Kssistant  City  Engi- 
neer, Gary,  Ind. 


Some  Cost    Data    on  Irrigation  Canal 
Excavation  With  Fresno  Scrapers. 

I  lie  following  recurcl-  cif  te.'uns  and 
men  in  canal  excavation  for  the  Belle 
Fourche  Project,  U.  S.  Reclamation  Serv- 
ice, are  taken  from  the  "Reclamation  Rec- 
ord" for  July,  1908. 

The  work  was  done  by  contractors  own- 
ing small  outfits  who  hired  their  ow-n  men 
and  were  paid  on  the  basis  of  the  nrmber 
of  cubic  yards  of  earth  moved.  The  great- 
er part  of  the  work  was  done  with  Fresno 
scrapers  and  information  relating  to  his 
portion  is  given  in  the  accompanying  table. 
The  material  consisted  mainly  of  loam  and 
sandy  loam.     In  the  first  eight  items  of  the 


An  Air  Jet  Used  to  Load  Wagons  from 
a  Hopper. 

In  excavating  the  foundations  for  the  re- 
cently completed  Hudson  Terminal  Build- 
ings, the  material  was  loaded  into  a  bucket 
suspbndcd  from  a  carriage  that  ran  on  an 
I-beam.  The  bucket  was  run  over  a  hop- 
per, into  which  it  discharged  its  load.  Wag- 
ons were  loaded  from  the  hopper.  The 
excavated  material  consisted  of  stiff  wet 
clay  and  quicksand. 

The  water  from  the  quicksand  puddled 
the  clay  and  compacted  it  so  solidly  that 
when  the  sliding  door  at  the  bottom  of 
the  hopper  (see  illustration)  was  opened 
to  discharge  the  material  into  a  waititig 
wagon  below  the  hopper,  the  clay  arched 
itself  and  it  would  not  slip  by  gravity. 
This  made  it  necessary  to  keep  three  to 
four  men  on  a  platform  over  the  hopper  to 
cut  the  material  out  by  poking  it  with 
heavy  slice  bars.  To  load  a  2-cu.  yd.  wag- 
on in  this  manner,  took  about  1<)  minutes, 
there  seldom  being  loaded  in  a  day,  from 
a   hopper,   more   than   60   loads.   Although 
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Overhaul  cu. 
Class  A  cu.     yds.  per  100 
yds.  ft. 
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A 

B 

11.003 

1.890 

14.899 

390 

2.0S4 

20 

908 

7,819 

6.060 

6,350 

1,700 

15.685 

3,310 

14.900 

5.900 

5.834 

2.840 

Total   quantities 
balanced.    Cu. yds. per  Cu. yds. per      Cost  per 
Wt.  ot  A=l  man — day  horse — day  cu.  yd. .cts. 
Wt.  of  B=% 

C                      D  E  F" 

11,245                53.0  19.8  11.0 

14,948                42.6  17.0  12.6 

5,576                32.2  18.2  14.0 

2.086                25.4  12.1  20.2 

908                22.5  07.7  27.0 

8.576                42.4  18.4  12.3 

6,562                36.1  19.3  13.2 

16,099                 38.4  19.3  12.8 

15,638                36.8  17.0  14.0 

6.190                31.9  20.8  14.3 


table  the  driver  loaded  and  dumped  the 
scraper;  in  the  ninth,  there  was  one  man 
loading  to  each  four  or  five  scrapers,  the 
driver  doing  the  dumping:  in  the  tenth, 
there  were  two  men  with  each  scraper  load- 
ing following  and  dumping  it.  The  cost 
includes  superintendence  and  labor,  but 
does  not  include  plant  depreciation  or 
interest  on  investment.  .\  charge  of  $1,125 
per  day  against  each  horse  for  subsistence, 
care  and  use  has  been  made.  The  stand- 
ard wages  paid  were  $f)0  to  $100  per 
month  for  foremen  and  generally  $2..50  per 
day  of  eight  hours  for  laborers  and  team- 
sters. 


The  U.  S.  Civil  Service  Commission. 
Washington.  D.  C.  will  hold  an  examina- 
tion on  Aug.  19-20,  at  various  cities 
throughout  the  country  to  secure  eligibles 
from  which  to  fill  a  vacancy  in  the  position 
of  chemist.  Ordnance  Department  at  Large. 
Picatinny  Arsenal,  Dover,  N.  J.  The  posi- 
tion carries  a  salary  of  $2,400  per  annum. 
Applicants  must  have  had  at  least  ten  years' 
practical  laboratory  experience,  at  least 
three  of  which  must  have  been  in  connec- 
tion with  the  test  and  manufacture  of 
smokeless  powders  and  other  explosives, 
and  responsible  for  the  chemical  work  of  a 
smokeless  powder   factory. 


The  Government  railways  of  Formosa 
will  expend  $1,245,000  in  the  next  two  years 
on  construction  work. 


A  meeting  of  the  American  Public  Works 
Association  will  be  held  at  .\sheville.  X. 
C,  Sept.  29  and  30. 


three  hoppers  were  used,  at  times  the  ma- 
terial could  not  be  hauled  away  as  rapidly 
as  it  was  excavated,  thus  causing  it  to  be 
stored  in  the  hoppers,  making  it  still  hard- 
er to  discharge  a  load  from  the  hopper. 

It  was  accordingly  decided  to  try  an  air 
jet  to  relieve  these  conditions.  A  pipe  was 
run  from  the  compressor  plant,  and  a 
valve  placed  on  it  convenient  to  the  plat- 
form on  which  the  men  worked.  A  hose 
was  attached  to  the  pipe  and  at  the  end 
of  the  hose  a  piece  of  1  in.  pipe  4  or  5  ft. 
long  was  fastened.  This  short  piece  of  pipe 
was  run  down  into  the  dirt  and  when  a 
wagon  was  ready  to  be  loaded  the  air  was 
turned  on.  The  air  caused  the  earth  to 
slide  and  the  wagon  was  quickly  loaded. 

The  number  of  teams  were  at  once  in- 
creased and  in  ten  hours  from  100  to  120 
wagons  were  now  loaded  at  a  single  hop- 
per. The  largest  da>'s  work  was  143  wag- 
ons loaded  in  a  day  at  each  hopper,  or  429 
at  the  three  hoppers.  .\X  times  as  high  as 
20  wagons  were  loaded  in  an  hour,  being 
at  the  rate  of  one  every  3  minutes. 

This  trick  reduced  the  cost  of  excava- 
tion materially,  as  the  number  of  teams 
was  doubled,  and  the  excavation  made  each 
day  was  considerably  increased,  thus  sav- 
ing on  the  fixed  charges.  Then,  too.  only 
one  man  was  needed  at  the  hopper,  thus 
saving  the  labor  of  nine  men  for  the  three 
hoppers.  \  2-in.  pipe  ran  from  the  com- 
pressor with  air  at  80  lbs. 


July  15.  1908. 
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Miscellaneous  Cost  Data  on  Irrigation 
Canal  Work  for  the  U.  S.  Recla- 
mation Service. 

Carefully  compiled  cost  data  arc  given  in 
the  "Reclamation  Record"  for  July  for  the 
Lower    Yellowstone    Project    on    five    con- 


A  Large  Coal  Grab  Bucket. 

The  immense  sizes  to  which  manufac- 
turers are  prepared  to  build  grab  buckets 
was  indicated  in  our  issue  of  June  24  by 
the  illustration  of  a  7%  cu.  yd.  clamshell 
having  a  14-ft.     spread     of     jaw.     A  still 
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Arrangement  for  Loading  Wagons  with  Aid  of  Air  Jet. 

COST  DATA  ON  LO\\TER  YELLOWSTONE  IRRIGATION   PROJECT. 

Total 

Contr.    quantity.  Price  Unit  cost  to 

Tt-rn                                                                                   No.       cu.  vds.  bid.  contractor.  U.  S. 

Excavation,    Class   1. 82           44,399  $0.15  $0,173  $0,176 

Excavation,   Class  1 167           4d,116  0.2d  0.183  0.26, 

Excavation.  Class  1 }ft           46,^96  .30  .l.S  .31. 

E.xcavation,   Class  1^- 198           20,d99  .23  .09u  .231 

Excavation,   Class  1 198             3,642  .2d  .101  .2s3 

Excavation.   Class  1 49           2d,829  .2d  .33,  .29. 

Earth  embankment   (canal) 211             4.469  .33  .IS.  ii 

Earth  embankment   (dam) 211             4,9o0  .33  .JO  .ii 

Rockmi"".  .•.■.■.•.■.•.■.•.■.•.■.•.•.•.•.•.•.•... -.v. •.■.•.-.•..■ 211                  33  3.00  1.81  3.09 

■Rnck-nilino-                                                          49               a,319  .00  .2o6  ..iS 

ConoJ^l^=C-lassV.-.V.V.;.-.-.V;.-.... 49             2,407  6.25  7.80  10.65 

f{?u"tSrarsteerrn°  Place::::::::::: «      i4,i46  .os  .094  .0 

SmJerinVc^e*^' :::           «             4,860t  45.Si  82:25"  54:??^ 

mprap  ...      :::::::::::::::::::::::::::::::     ^      i,056  2.00  2.5s  2.3G 

1  Includes  overhaul  1,455  cu.  vds.  100  ft.  for    which  J29.10  was  paid   but  no  separate  record 

'''?529'cu"";'d"s':"we't  LTavluon' included    for    which  $1.00  per  cu.  yd.  was  paid,  but  no  sep- 
arate  record  of  cost  to  contractor  kept.                             ,.  tj    nr 
3  Includes  cost  of  steel  also.          'Pounds.            jFeet  ±J.  M. 


tracts  covering  a  variety  of  canal  work 
The  accompanying  table  is  a  summation  of 
these  data  showing  the  kinds  of  work  in- 
volved, together  with  the  unit  costs  thereof 
both  to  the  contractor  and  to  the  United 
States. 

The  unit  cost  to  the  contractors  in  every 
case  includes  all  interest  on  investment, 
preparatory  expenses,  plant  depreciation,  la- 
bor, materials  and  supplies  chargeable  to 
the  work.  For  contracts  82.,  167  and  198 
charges  for  executive  are  also  given.  The 
unit  cost  to  the  United  States  includes  the 
unit  bid  of  the  contractor  and  charges  for 
engineering  and  cement  and  reinforcing 
steel  for  concrete. 

The  work  under  contract  49  was  done 
during  1905,  1906  and  1907,  that  under  82 
during  1906  and  1907.  and  that  under  167, 
198  and  211,  during  1907.  The  wages  paid 
per  man  per  day  of  nine  and  ten  hours  were 
either  $2.50  or  $2.75,  and  those  paid  for 
team,  including  driver,  were  either  $5  or 
$5.50. 


more  impressive  example  of  magnitude  i-; 
seen  in  the  Brown  patent  coal  grab  bucket 
•;hown  by  the  accompanying  halftone  view. 
This  bucket  has  a  capacity  of  260  cu.  ft. 
(9.63  cu.  yds.),  or  appro.ximatcly  six  tons 
of  coal. 

The  spread  from  point  to  point  of  spades 
is  17  ft.  6  ins.  and  the  width  of  spade  7  ft. 
8  ins.,  covering  an  area  of  135  sq.  ft.  when 
open.  The  total  weight  is  roughly  15,800 
lbs.,  and  the  total  height  when  open  is  13 
ft.  9  ins. 

The  shell  is  made  of  flanged  steel  plates 
and  stiffened  on  the  inside  with  two  85-lb. 
T-rails,  which  form  guides  for  the  cross- 
head. 

The  sheaves  that  are  used  in  operating 
the  bucket  and  the  sliding  trunion  blocks 
are  bronze  bushed  and  are  equipped  with 
grease  cups  for  lubricating.  The  ropes 
are  guarded  at  the  openings  in  the  top 
block  with  bronze  castings,  which  can  be 
renewed  without  delay. 

This  bucket  is  part  of  the  coal  handling 
plant  built  for  the  Astoria  Light,  Heat  & 
Power  Co.,  .\storia,  N.  Y.,  and  is  guar- 
anteed to  handle  200  tons  per  hour,  out 
of  boats  onto  docks,  a  distance  of  360  ft. 

We  are  indebted  to  the  builders,  the 
Brown  Hoisting  Machinery  Co.,  Cleveland, 
O.,  for  the  information  given  above. 


Gov.  Magoon  on  June  22  signed  a  de- 
cree authorizing  McGivney  &  Rokeby  to 
carry  out  their  contract  for  the  construc- 
tion of  a  sewer  and  water  system  in  Ha- 
vana, Cuba,  and  the  paving  of  the  city. 
This  work  will  cost  about  $11,000,000,  one- 
third  of  which  is  to  be  paid  by  the  city  and 
the   remainder  by   the   Cuban   government. 


The  maximum  draft  of  vessels  navigating 
the  Suez  Canal  having  been  increased  since 
January  1,  the  regulation  then  in  force  has 
been  modified  as  follows:  The  passage 
through  the  canal  is  open  to  all  vessels  of 
whatever  nationality,  on  condition  that 
their  draft  of  w-ater  docs  not  exceed  8..53 
meters.  The  maximum  draft  is_  thus  in- 
creased 1  English  foot,  or  from  27  to  28  ft. 


View  of  Brown   Coal  Grab  Bucket. 
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Unclassified  and  General  Articles 


Note:  This  section  is  ile\oteiI  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  precedinjj  classifications. 


Planning  the  Execution  of  a  Contract 

for  a  Dam,  the  Methods  Used  To- 
gether with  Some  Notes  and 
Comments  on  the  Plant 
Needed  and  the  Life 
of  Such  a  Plant. 

In  1905  the  Aqueduct  Commission  of  the 
City  of  New  York  received  bids  for  the 
construction  of  the  Cross  River  Dam,  in 
the  Croton  watershed.  The  reservoir  has 
a  water  surface  area  of  981  acres  and  a 
capacity  of  11,84.5,000,000  gals.  The  con- 
struction of  the  dam  was  recommended 
in  January,  1005,  liy  the  Commission  on 
.Additional  Water  Supply,  as  being  needed 
as  a  reinforcement  of  the  Croton  supply. 
For  this  reason  the  building  of  the  reser- 
voir was  looked  upon  as  emergency  work, 
and  it  was  the  desire  of  the  commission  to 
have  it  done  in  the  shortest  possible  time. 

Incidently  it  may  be  remarked  that  dur- 
ing every  decade  since  1829,  when  there 
was  felt  a  need  for  a  better  water  supply, 
there  have  been  agitation,  legislation,  in- 
vestigation and  reconmiendation  for  in- 
creasing the  water  supply  of  New  York, 
and  with  the  wonderful  rapid  growth  of 
the  city,  the  additions  built  to  the  water 
supplies  have  to  a  great  extent  been  looked 
upon  as  emergency  work,  as  for  nearly  a 
hundred  years  the  city  has  outgrown  the 
"planned  supply"  before  it  was  completed. 
This  has  been  the  excuse  for  many  extrav- 
agancies on  the  part  of  the  city,  and  the 
public  have  become  reconciled  to  it  by  the 
bugaboo  of  a  "water  famine,"  which  is  al- 
ways a  possibility. 

The  commission,  being  duly  impressed 
with  the  importance  and  urgency  of  the 
Cross  River  work,  decided  to  submit  to 
each  of  the  seven  bidders  on  the  dam  a 
number  of  questions  to  be  answered  by 
the  contractors,  in  order  to  post  the  com- 
missioners as  to  the  ability  of  each  con- 
tractor, and  to  learn  the  resources  in  the 
way  of  plant  and  capital  that  they  could 
bring  into  play  in  executing  the  work. 
Answers  to  these  questions  brought  to  light 
much  valuable  information  that  has  never 
appeared  in  the  engineering  journals.  In 
this  article  we  have  extracted  the  greater 
part  that  may  be  found  useful  to  engineers 
and  contractors. 

The  dam  is  located  on  Cross  River,  an  af- 
fluent of  the  Croton  River,  about  a  mile 
east  of  the  village  of  Katonah,  Westchester 
Co.,  N.  Y.  The  nearest  railroad  station 
was  Katonah,  «n  the  Harlem  Division  of 
the  N.  Y.  C.  am!  II.  R.  R.  R.  The  dam 
is  situated  between  two  hills,  the  river 
bottom  having  an  elevation  at  this  point 
of  220  ft.  above  tide  water,  the  elevation 
of  the  top  of  the  hills  being  over  3.50.    The 


ilevatiou  of  the  top  of  the  dam  is  340 
while  the  elevation  of  the  spillway  is  3-30 
The  darn,  built  of  cyclopean  masonry  and 
faced  with  large  concrete  blocks,  has  a 
Kngth  of  840  and  a  maximum  height  of 
l"i'  ft.,  the  foundation  having  elevation 
170. 

The  cross  section  of  the  dam  at  the  base 
shows  an  extreme  width  of  about  115  ft. 
At  elevation  230  the  width  is  about  TO 
ft.,  taping  at  the  top  to  a  width  of  about 
23  ft.  A  wagon  road  crosses  on  top  of  the 
dam.  At  the  southerly  end  the  dam  termi- 
nates with  an  abutment  from  which  a 
masonry  core  wall  is  built  into  the  hill 
side.  .A  circular  structure  called  the  bastian 
is  built  at  the  north  end  of  the  dam,  and 
from  the  bastian  a  water  weir  about  240 
ft.  long  is  built  along  the  hill  side,  while  a 
waste  channel  cut  in  the  rock  extends 
around  the  waste  weir  and  around  the  main 
dam  to  the  river  channel  below  the  dam. 
Two  48-in.  outlet  pipes  are  built  into  the 
lower  part  of  the  dam,  north  of  the  river 
channel.  They  are  provided  with  valves 
and  other  devices  for  controlling  the  flow 
of  the  water,  which  are  placed  in  suitable 
chambers.  From  the  down  stream  gate 
chamber  a  reinforced  concrete  conduit  was 
constructed  to  a  circular  fountain  basin, 
from  which  the  water  is  to  overflow  into 
the  river  channel.  In  connection  with  the 
reservoir  there  were  built  about  5  miles 
of  highway,  about  47,000  lin.  ft.  of  wooden 
fences  and  guard  rail  and  about  90.000  lin. 
ft.  of  boundary  wall. 

The  principal  quantities  of  work  done 
were : 

.\bout  225,000  cu.  yds.  of  earth  excava- 
tion and  refilling,  and  60,000  cu.  yds.  of 
rock  excavation,  1,500,000  ft..  B.  M.  of 
timber  and  lumber  and  5,000  lin.  ft.  of 
round  piles ;  1.35,000  lbs.  of  Portland  ce- 
ment 17,500  cu.  yds.  of  concrete  blocks  ; 
6,000  cu.  yds.  monolithic  concrete;  1.32,000 
cu.  yds.  of  cyclopean  masonry;  4,000  cu. 
yds.  dry  rubble  paving ;  grading,  face  dress- 
ing and  other  work  in  connection  with  the 
masonry.  There  were  156  tons  of  steel 
and  iron  pipes,  special  castings,  miscella- 
neous brass  and  bronze  castings,  wrought 
iron,  etc.,  besides  the  valves  and  sluice 
gates.  There  was  also  870  acres  of  land 
to  clear  and  34,000  sq.  yds.  of  embankment 
surface,  upon  which  grass  was  planted. 
The  engineering  department  had  worked 
out  a  plan  for  building  the  masonry  by 
means  of  derricks  mounted  on  steeltowers, 
as  had  been  done  at  the  new  Croton  dam. 
For  this  purpose  the  contractor  was  to 
furnish   160  tons  of  steel. 

One  contracting  firm,  the  Ryan-Parker 
Con.  Co.,  of  New  York,  in  answer  to  the 
([ucstion,  "What  scheme  have  you  worked 


■  )Ut  for  doing  the  work  at  the  Cross  River 
dam,  so  as  to  complete  the  various  parts 
.Mid  the  whole  work  in  accordance  with 
the   schedule"   wrote  as   follows: 

"We  would  install  a  railroad  from  the 
liottott]  of  the  valley  to  the  level  of  EI. 
340  on  the  south  side  of  valley  at  site  of 
dam  to  bring  in  coal,  cement  and  supplies, 
and  would  establish  quarry  plant  at  ele- 
vation 340  to  get  out  stone  for  concrete 
and  rubble  on  that  side  of  valley,  putting 
in  two  complete  crushing  plants,  in  dupli- 
cate installation,  with  two  cubical  mixers, 
discharging  concrete  at  elevation  290,  at 
which  elevation  we  would  construct  a 
3-track  trestle  across  the  valley  above  the 
dam.  Above  this  trestle  we  would  install 
traveling  stiff  legged  derricks,  seven  or 
eight  in  number,  with  75-ft.  booms,  capac- 
ity 10  tons,  equipped  with  swinging  devices 
for  rapid  work,  and  in  addition  the  tres- 
tle will  be  equipped  with  chutes  for  deliver- 
ing the  concrete  at  the  level  of  the  ma- 
sonry. Tlje  boiler  plant  would  be  in- 
stalled on  the  south  side  of  valley,  west 
of  dam,  at  elevation  .322.5.  We  would 
equip  the  work  with  about  four  stiff  legged 
derricks,  on  down  stream  side  of  dam,  to 
build  the  toe  work.  A  concrete  block  plant 
and  yard  would  be  established  at  eleva- 
tion 290,  on  south  side  of  valley,  equipped 
with  an  independent  mixer,  and  traveling 
crane  of  five  tons'  capacity,  with  block 
room  sufficient  for  1,.500  blocks  and  capac- 
ity for  72  blocks  per  day.  We  would  also 
install  two  950-ft.  span  cableways  for  pre- 
liminary work  in  excavation  and  bottom 
work. 

"Sand  and  gravel  would  be  obtained  at 
station  4  to  11  and  21  to  28  on  the  railroad 
from  the  valley. 

".At  the  earliest  possible  date,  not  later 
than  July  20,  the  making  of  concrete  blocks 
would  be  begun  and  750  would  be  made  at 
the  outset,  sufficient  to  bring  the  masonry 
up  to  elevation  220.  October  20  these 
would  be  old  enough  to  use,  at  which  date 
the  bottom  of  the  dam  under  the  5-ft. 
pipes  of  the  sluiceway  would  be  in  place 
and  the  sluiceway  in  operation,  leaving 
the  channel  ready  for  attack. 

"By  this  time  the  trestle  would  be  built 
and  tlic  derricks  put  on  it  and  at  work 
from  end  to  end  of  dam,  and  by  January  1 
the  masonry  would  be  up  to  elevation  230. 
During  January  and  February  quarrying 
would  go  on  and  20,000  cu.  yds.  of  stone 
would  be  gotten  out  and  stacked  on  the 
base  of  the  dam.  March  15  we  would 
have  on  hand  1,500  blocks,  20,000  cu.  yds. 
of  rubblestone  and  10,000  cu.  yds.  of  broken 
stone  for  concrete  ready  for  the  spring 
campaign. 

"We  would  stock  up  the  cement  houses 
with  not  less  than  20,000  bbls.  of  cement 
during  the  winter,  and  by  .April  1  we  would 
be  in  a  position  to  place  1,000  cu.  yds.  of 
masonry  each  day.  AH  work  below  ele- 
vation 315  would  be  placed  by  gravity  and 
with  eight  derricks  at  work  this  would 
not  be  difficult  to  accomplish.  Our  mix- 
ers would  have  a  capacity  of  800  cu.  yds. 
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of  concrete  daily.  We  have  iiindc  and 
placed  concrete  at  the  rate  of  550  cii.  yds. 
in  ten  hours  with  our  mixer  and  have 
repeatedly  exceeded  400  cu.  yds.  in  10 
hours,  so  we  have  no  anxiety  as  to  that 
part  of  the   work. 

"We  would  have  our  shanties  in  order 
and  250  men  on  the  ground  in  three  weeks. 
We  would  have  a  sawmill  at  work  in 
three  weeks  getting  out  lumber  and  would 
have  our  railroad  in  operation  in  one 
month  from  the  day  we  began  work,  and 
our  plant  would  be  completely  installea 
in  sixty  days. 

"We    would    have    a      complete     modern 


cntod,  as  the  contract  was  awarded  to  Mac- 
Arthur  Bros.  Co.  and  Winston  &  Co., 
who  substituted  the  following  plan  for 
doing  the  work.  We  quote  from  their 
letter: 

"To  fully  comply  with  the  terms  and 
specifications  and  especially  to  complete 
the  work  within  the  time  prescribed  (on 
December  15,  1906),  the  scheme  we  pro- 
pose to  use  for  executing  this  work  and 
the  plant  to  be  installed  is  as  follows  : 

"One  1,000  H.  P.  central  air  compressor 
plant.  Three  10-ton  cableways  spanning 
the  valley  above  the  coping,  two  of  them 
traveling   cableways   so   as   to   be  available 


capacity  cubical  batch  concrete  mixers,  of 
most  approved  type.  One  of  these  mix- 
ers to  be  immediately  set  up  and  devoted 
constantly  and  exclusively  to  the  manu- 
facture of  concrete  blocks,  which  we  believe 
an   important  item  in  the  progress. 

"Two  stone  crushers  having  700  cu.  yds. 
capacity  for  concrete,  and  one  stone 
crusher  of  100  cu.  yds.  cajiacity  to  be  used 
exclusively  for  the  manufacture  of  con- 
crete blocks. 

'The  building  of  ample  standard  gauge 
tracks  between  the  (|uarry  and  the  mixers 
and  the  dam,  the  whole  connected  by  a 
proper    system    of    frogs    and    switches    to 
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Fig.   1 — View  cf  Constiuction  of  Cross  River   Dam   for  the   Aqueduct   Commission    of    New    York    City. 


plant  of  about  30  double  drum  hoisting 
engines,  10-ton  derricks  and  miscellaneous 
plant  now  at  work  and  being  released 
daily.  We  have  two  5-ft.  cubical  mixers 
ready  to  install  at  once  and  a  great  variety 
of  pumps,  boilers,  etc.,  for  independent  in- 
stallation as  needed.  This  plant  is  all 
comparatively  new,  most  of  it  having  been 
in  use  less  than  three  years.  We  have 
the  advantage  of  all  the  working  drawings 
of  plant  used  on  five  jobs  in  the  past  seven 
years,  aggregating  two  and  a  half  millions 
of  dollars,  and  can  duplicate  our  equipment 
throughout  in  30  days.'' 

This    proposed    scheme    was    never    exe- 


at any  point  of  the  work.  Two  5-ton  cable- 
ways  working  at  right  angles  to  the  axis 
of  the  dam  for  excavating  purposes  solely. 

"One  large  pumping  plant  sufficient  to 
pump  the  v.'ater  to  be  handled  in  excava- 
tions and  foundations,  with  an  auxiliary 
plant  of  equal  size  alongside  for  any 
emergency. 

"For  drilling  foundation  and  the  cut-off 
particularly,  50  air  drills,  so  this  work  may 
be  kept  far  in  advance  of  the  masonry. 

"The  use  of  some  forty  derricks  of 
modern  revolving  type,  fitted  with  the  latest 
engines  and  having  a  capacity  of  six  cu. 
yds.      The   employment    of  three   3-cu.    yd. 


deliver  the  materials  of  construction. 
Three  locomotives  for  prompt  service  in 
handling  materials  to  the  various  parts  of 
the  work.  Thirty  60,000  lbs.  capacity 
standard  gage  flat  cars  for  handling  sfone 
and  materials.  A  full  complement  of  4 
cu.  yds.  cableway  skiffs  and  buckets  for 
handling  stone  and  concrete  and  the  vari- 
ous materials   of  construction. 

"The  installation  of  two  complete  pip- 
ing, systems — one  for  the  distribution  of 
compressed  air  power  and  the  other  for  the 
distribution  of  water  wherever  required 
upon  the  work.  We  also  propose  to  in- 
stall  for  this  water  system  at  a  high  eleva- 
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linn  a  large  watir  storayc  tank  nr  rcsir- 
vdir,  so  as  to  fnrnisli  a  constant  and 
ample  snpply  of  water  under  liigli  pres- 
sure for  general  purposes  and  particularly 
for  cleaning  and  scouring  foundation  and 
licds  and  the  stone  and  materials  of  con- 
struction. 

A  large  machine,  repair  and  blacksmith 
shop,  equipped  with  steam  hannncr.  lathes, 
pipe  cutters,  saws,  forges,  piKinnatic  tubes 
and  all  appliances  necessary  for  keeping  all 
plant  in  repair  and  meeting  emergencies. 

".Ml  necessary  buildings  for  housing  and 
caring  for  men,  live  stock,  etc.,  including 
the  necessary  sanitary  arrangements  ac- 
cording to   requirements. 

"We  have  on  hand  now  all  the  plant 
above  enumerated,  the  value  of  wliich  is  ap- 
proximately   $300,0lKi." 

Regarding  the  plan  worked  nut  liy  the 
engineering  department  of  the  .\queduct 
Commission,  for  the  execution  of  the  work, 
these  contractors  had  the  following  to  say: 

"We  have  carefully  examined  the  plan 
and  scheme  of  doing  the  work  as  pro- 
posed by  the  chief  engineer  and  are  satis- 
fied of  its  many  advantageous  features.  We 
have  proposed  the  alternative  plan  of  plant 
installation,  however,  because  we  feel  from 
our  own  recent  experiences  that  with  such 
a  plant  as  we  are  able  to  immediately  in- 
stall we  can  accomplish  in  the  way  of 
progress  all  that  can  be  accomplished  b) 
the  other  plan,  and  much  more. 

"It  will  be  noted,  moreover,  that  thi" 
plan  and  the  plant  we  propose  to  use  is 
built  in  a  system  of  units  and  au.xiliaries 
capable  of  multiplication  as  the  needs  of 
the  work  may  demand,  or  emergency  may 
require. 

"Furthermore,  we  desire  to  point  out 
that  our  position  in  regard  to  our  plant  and 
methods  proposed  enables  us  to  so  advance 
tlie  work  that  the  storage  of  water  in  the 
reservoir  can  go  on  simultaneously  as  the  - 
wall  increases  in  height,  as  there  will  be 
no  plant  or  paraphernalia  or  operations  in 
the  basin  other  than  the  subsidiary  work 
of  clearing,  road  changing,  etc.,  within  the 
area  of  the  reservoir,  all  of  which  sub- 
sidiary work  in  and  about  the  basin  can 
be  easily  cared  for  and  completed  well  in 
advance,  as  required." 

The  contract  for  the  w'ork  was  awarded 
on  June  20.  100.5.  at  their  bid  of  $1,246,- 
211.60.  The  work  was  commenced  ai 
once,  but  was  stopped  from  Sept.  15  to 
Nov.  14,  1905,  on  account  of  an  injunction 
obtained  against  the  .■\queduct  Commission- 
ers in  connection  with  a  taxpayers'  suit. 
The  injunction  was  dissolved  on  Nov.  1  i. 
and  work  was  immediately  resumed. 

On  May  25,  1906,  the  first  stone  was  laid 
in  the  dam.  By  Jan,  1,  1907,  the  following 
work  had  been  accomplished.  .All  the  ex- 
cavation for  the  foundation  of  the  dam  had 
been  completed  except  at  the  ends  of  the 
dam.  Good  progress  had  been  made  in  the 
excavation  for  the  waste  weir  and  channel. 
The  top  of  the  dam  was  at  an  average  ele- 
vation of  260  above  datum,  which  was  59 
ft.  above  the  river  lied  and  71  ft.  below  the 


elevation  of  the  top  of  the  dam  In  all 
S7,(<10  cu.  yds.  of  masonry  of  the  Various 
kinds  were  laid,  the  ma.xinuun  quantify  be- 
ing laid  in  any  one  month  being  18,430  cu. 
yds,,   this   being   done  in   October,    1906. 

I'he  entire  masonry  was  built  in  about 
ten  working  months.  Six  gangs  were 
worked  on  the  dam,  each  gang  composed  of 
two  masons,  six  laborers  and  a  derrick 
engineer.  During  the  month  of  October, 
19(16,  each  of  these  gangs  laid  an  average 
108  cu.  yds.  per  day.  This  was  exclusive 
of  eigh.t  masons  laying  concrete  block  face 
masonry.  These  eight  masons  laid  1,600 
cu.  yds.  of  blocks  in  that  month.  In  5% 
months  of  1906  these  six  gangs  laid  81,000 
cu.  yds.  of  masonry.  The  best  monthly  rec- 
ords during  1907  were  .\pril,  15,660  cu. 
yds. :  May,  16,830  cu.  yds.,  and  June,  14,200 
cu.  yds.  When  the  masonry  became  nar- 
row, landing  platforms,  as  shown  in  Fig.  1, 
were  used  to  receive  the  materials,  to  be 
afterwards    handled    by   the   derricks. 

This  brings  into  comparison  the  three 
proposjed  methods  of  building  the  dam. 
First  tliat  of  steel  towers,  as  proposed  by 
the  engineering  department ;  second,  that 
of  Ryan-Parker  Con.  Co..  of  building  a 
3-track  trestle  on  the  up-stream  side  of 
the  dam,  and  third,  the  use  of  cableways. 

It  is  evident  that  with  the  towers,  the 
160  tons  of  steel  is  an  entire  loss,  while 
the  material  used  in  the  trestles  and  cable- 
ways  can  be  used  in  another  job.  Then 
with  the  towers,  a  railroad  or  cableway 
must  serve  the  derricks  or  else  the  mate- 
rial must  be  handled  from  one  end  "of  the 
dam  to  the  place  of  deposit  by  a  succession 
of  derricks,  which  is  slow.  With  a  track 
on  the  dam  the  service  will  be  slow,  and 
the  grade  of  the  track  will  have  to  be  re- 
peatedly changed.  With  a  trestle  these  diflfi- 
cnlties  are  all  overcome,  but  the  reservoir 
cannot  be  filled  up  and  used  as  the  ma- 
sonry is  built,  as  the  plant  for  constructing 
it  prevents  this.  With  the  Lidgerwood  ca- 
bleways this  is  not  so.  and  by  their  use 
the  various  tools  and  machines,  such  as 
hoists  and  derricks,  can  be  quickly  and 
economically  moved  on  the  dam.  If  the  ca- 
bleways are  traveling  ones,  they  reduce 
the  cost  of  the  plant  and  serve  materials 
over  a  greater  area. 

Fig.  2  shows  a  view  of  the  concrete 
block  casting  and  storage  yard.  Blocks 
weighing  as  much  as  six  tons  were  used. 
The  method  of  making  them  was  designed 
and  patented  by  Mr.  J.  O.  Winston.  The 
concrete  was  dumped  by  derricks  onto  a 
traveling  platform  12x20  ft.  and  6  ft.  above 
the  ground,  running  on  four  rails.  The 
moulds  were  placed  between  the  rails  un- 
der the  platform,  or  to  one  side  of  the 
platform,  and  as  it  moved  along,  several 
forms  were  filled  in  unison.  Six  men  were 
used  on  the  platform,  and  three  men  on 
the  moulds.  The  concrete  was  mixed  by  a 
4  ft.  cube  mixer,  w-hich  emptied  the  con- 
crete into  dump  buckets.  The  forms  were 
removed  from  the  blocks  after  30  hours, 
and  after  ten  dayj  the  blocks  were  piled 
up   in   the    storage   yard,    where   they    were 


-.easoncd     f  >r    three    months,    after    which 
they  were  placed  in  the  dam. 

The  entire  job  was  completed  in  the 
fall  of  1907,  being  nearly  a  year  behind 
the  priginal  contract  time,  but  the  two 
months'  delay  in  the  fall  of  1905  meant 
great  delay  in  preparing  for  the  work, 
and  the  job  was  carried  through  two  win- 
ter seasons.  This  plant,  valued  at  $300,- 
000,  was  thus  used  nearly  2V&  years  on 
this  job.  It  had  been  used  previously  on 
the  Wachusett  Dam,  near  Clinton,  Mass., 
with  the  exception  of  the  two  small  Lid- 
gerwood cableways,  which  had  previously 
been  used  on  some  railroad  work,  first 
in  carrying  spoil  from  a  tunnel  across  a 
river  and  afterwards  in  building  bridge 
piers  in  the  river.  These  cableways  bad  a 
span  of  from  900  to  950  ft.,  with  "A"  fraine 
towers  70  ft.  high,  having  a  capacity  of 
3  tons.  The  engines  had  O.xlO  in.  cylinders 
and  double  41-in.  drums.  The  large  cable- 
v.-ays  had  spans  of  about  1,2.50  ft.,  with 
aerial  dump  for  excavation  work,  with  93- 
ft.  head  towers  and  63-ft.  tail  towers.  The 
capacity  of  these  cables  was  In  tons.  The 
main  cables  were  2%  ins.  in  diameter,  while 
the  engines  were  10-xl2  ins,  with  51-in.  dou- 
ble drums,  all  5  cableways  were  manufac- 
tured by  the  Lidgerwood  Manufacturing 
Co..  of  New  York. 

The  contract  for  the  building  of  the 
Wachusett  Dam  was  let  to  Mac.\rthur 
Bros.  Co.  in  October,  1900.  The  estimated 
cost  of  work  to  be  done  was  $1,603,6.35. 
The  principal  items  of  work  done  were 
about  270,000  cu.  yds,  of  earth,  about  100,- 
000  cu.  yds.  of  rock  excavation,  and  about 
•3.50,000  cu.-yds.  of  masonry  of  all  classes. 
This  masonry  work  was  rubble,  for  the 
interior  of  the  dam,  and  ashlar  for  the  ex- 
terior, a  granite  being  used.  In  addition 
to  these  items  there  were  some  brick  ma- 
sonry, some  pipe  culverts  and  drains,  iron 
and  metal  work  and  other  details  that  go  • 
with  dam  construction.  This  job  was  com- 
pleted in  the  latter  part  of  190.5.  thus 
taking  five  years  to  complete  the  dam.  and 
giving  an  annual  output  of  masonry  laid 
by  the  plant  during  the  life  of  the  contract 
of  about  70,000  cu.  yds.  The  dam  was 
971  ft.  long,  with  a  maximum  height  of  228 
ft  The  width  across  the  bottom  of  the 
dam  was  175.  while  at  the  coping  it  was 
about  25  ft.  In  addition  there  was  a  spill- 
way 452   ft.   long. 

Two  of  the  cableways  used  at  Cross 
River  Dam  were  used  on  this  job,  the  span 
being  1,2.53  ft.  The  stone  dressing  plant 
used  on  this  job  was  not  needed  at  Cross 
River.  The  distinguishing  feature  of  this 
plant  is  the  central  compressed  air  power 
plant.  This  plant  generates  1,000  H.  P., 
and  at  the  Wachusett  Dam  this  power 
was  conveyed  to  .some  80  different  engines. 
.■\t  the  Wachusett  Dam  the  power  house 
was  located  between  the  dam  and  the  (juar- 
ry,  being  a  half  mile  from  the  latter  and 
1  Vi  miles  from  the  dam.  Two  Rand-Corliss 
compressors,  now  manufactured  by  the 
IngersoU-Rand  Co..  of  500  H.  P.  each, 
made  uii  the  plant.     The  engines  were  de- 
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signed  to  operate  under  a  steam  pressure 
of  135  lbs.,  with  cylinders  of  18  and  31 
ins.  diameter  for  the  high  and  low  pressure 
respectively,  with  a  42-in.  stroke.  The  cyl- 
inders of  the  air  compressors  are  "21  and 
.34  ins.  diameter  for  the  high  and  low  pres- 
sure, respectively.  At  the  normal  speed  of 
75  r.  p.  m.,  each  compressor  delivers  3,310 
cu.  ft.  per  min.  of  free  air  raised  to  a  pres- 
sure of  90  lbs.  per  sq.  in.  The  high  and 
low  pressure  cylinders  can  be  run  separate- 
Iv.  The  air  was  delivered  on  the  work 
through  an  8-in.  pipe,   6,.500   ft.  long. 

At  one  time  the  following  tools  and 
machines  were  being  operated  by  this  plant ; 
31  hoisting  engines  of  about  16  H.  P.  each, 
'2  cableway  engines  of  about  50  H.  P.  each, 
3  pumps  of  3  to  4-in.  discharge,   16   No.  3 


used  about  5  years  at  Wachusett,  when  it 
was  moved  to  Cross  River,  where  it  was 
worked  2  years.  A  machine  shop,  equipped 
with  a  trip  hammer,  lathes,  etc.,  being  part 
of  the  plant,  allowed  of  instant  repairs  be- 
ing made  when  needed,  and  when  the  plant 
was  moved  it  was  no  doubt  overhauled 
and  many  new  parts  added.  Thus  this 
plant,  after  being  in  use  for  7  years  and 
having  built  about  .500,000  cu,  yds  of  ma- 
sonry, was  moved  during  the  winter  of 
1907-8  from  Cross  River  to  the  Ashokan 
Dam,  the  owners  of  the  plant  having  been 
the  successful  bidders  for  that  work.  In 
this  moving  it  was  no  doubt  given  anothc- 
overhauling.  There  has  been  added  to  the 
plant  four  1,.530-ft.  span  traveling  cable- 
ways,  manufactured  by  the  Lidgerwood 
Manufacturing  Co.  The  capacity  of  these 
new  cablcwavs  is  l."i  tons.    There  arc  about 


the   following   for   monthly  depreciation  on 
plant : 

Locomotives,   1.1%. 

Cars,  1.1%. 

Track,  1.1%. 

E.xcavators,  1.1%. 

Machinery,  1.1%. 

Scrapers,  wagons,  etc.,  2.0%. 

Small  tools,  5.0    . 

Horses,  mules,  etc.,  2.0%. 

Camp  equipment,   2.0%. 

Boats,    scows,   etc.,   4.0%. 

Office    furniture,    etc.,    1.1%. 

Real   estate,  0.5%. 

(See      Engineering      Contracting,     Feb., 

inoG.) 

These  percentages  of  depreciation  are 
no  doubt  based  on  the  long  experience  of 
this  firm,  which  has  been  in  the  contracting 
business  more  th.in  75  years,  and  they  can 


Fig,  2 — View  of  Concrete   Block     Casting  and  Storage  Yard  at  Cross   River  Dam, 


Ingersoll-Rand  drills,  1  engine  or  revolv- 
ing screen,  1  engine  in  machine  shop,  1 
engine  on  mortar  mi.xer,  1  pneumatic  riv- 
eter, 10  Kotten  plug  drills,  3  stone  dress- 
ing machines,  1  trip  hammer  and  10  black- 
smith forges.  At  one  time  40  rock  drills 
were  worked.  While  most  of  these  ma- 
chines were  grouped  at  two  places,  yet 
there  were  some  scattered  machines,  one 
derrick  being  as  much  as  3  miles  away 
from  the  power  house,  the  loss  of  air  in 
conveying  it  this  distance  being  but  slight. 

The  reader  who  is  interested  in  central 
power  plant  construction  work  versus 
independent  units,  and  steam  plants  versus 
--air,  is  referred  to  "Rock  Excavation — Meth- 
ods and  Cost,"  by  H.  P.  Gillette,  Chapter 
IV.,  pp.  47-71. 

This  plant  for  constructing  masonry  was 


7-50,000  cu.  yds.  of  masonry  of  all  kinds 
to  be  built  at  Ashokan,  the  main  dam  be- 
ing of  clycopcan  masonry  faced  with  con- 
crete blocks  similar  to  the  Cross  River 
Dam.  For  details  of  the  work  to  be  done 
at  the  Ashokan  Dam,  see  Engineering- 
Contracting,  Feb.  12  and  19,  1908.  It  is 
estiiTiated  that  7  years  will  be  consumed  in 
constructing  this  dam,  hence  the  plant  in- 
stalled  will  be  expected  to  last  that  long. 

We  then  find  that  a  plant  of  heavy  ma- 
sonry construction  that  has  already  been 
in  use  7  years  is  installed  on  a  job  to  do 
work  for  7  additional  years.  The  posses- 
sion of  this  plant  by  these  contractors  has 
been  a  decided  aid  to  them  in  securing 
both  the  conti'act  for  the  Cross  River  Dam 
and  the  Ashokan  Dam. 

What  is  the  depreciation  of  such  a  plant? 
The   firm   of   Mac.\rthur   Bros.   Co.    allow 


be  applied  to  this  outfit.  Taking  the  value 
that  they  have  placed  on  this  plant,  namely, 
$300,000,  the  monthly  charges  for  deprecia- 
tion for  84  months,  or  7  years,  will  amount 
to  about  the  original  cost  of  the  plant. 

The  largest  piece  of  maspnry  construc- 
tion in  a  dam  in  the  United  States  that 
has  ever  been  built  was  the  new  Croton 
Dam,  located  in  Westchester  County,  New 
York.  The  dam  proper  was  1,168  ft., 
with  a  spillway  on  one  side  of  1,000  ft. 
long.  The  lowest  part  of  the  foundation 
was  123  ft.  below  the  bed  of  the  river, 
while  the  top  of  the  dam  was  173  ft.  above 
the  river  bed,  making  a  total  height  of 
296  ft.  The  base  was  206  ft.  wide,  while 
the  top  was  19%  ft.  The  total  amount  of 
masonry  built  was  about  900,000  cu.  yds. 
The  contract  for  this  work  was  made  in 
.\ugust,  1892.    Various  changes  were  made 
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in  tlie  work  and  the  dam  was  not  coni;)lctcd 
until  January,  1900.  Mr.  J.  S.  Coleman  and 
his  associates  were  the  contractors  on  the 
work  throughout. 

The  general  method  of  doing  tlic  work 
was  as  follows :  The  excavation  was  done 
at  first  by  a  dredge.  Then  3  Lidgerwood 
traveling  cableways  were  installed  for  the 
excavation  and  to  deliver  stone  to  the 
wall,  being  afterwards  replaced  by  railway 
inclines,  operated  by  means  of  hoisting 
engines  and  cables.  Small  locomotives  de- 
livered the  cars  to  the  spoil  bands.  Three 
steam  shovels  loaded  the  cars.  The  cable- 
ways  were  of  10  tons'  capacity,  and  were 
operated  by  75  H.  P.  hoisting  engines  with 
double  12%xl5  in.  cylinders  and  a  60-in. 
drum.  The  laying  of  the  foundation  ma- 
sonry was  begun  on  May  26,  1896,  nine 
gangs  of  masons  and  12  stiff  legged  derricks 
being  used  that  season.  During  1907  this 
force  was  increased  to  17  gangs  on  masonry 
and  30  derricks.  For  the  original  masonry 
large  rubble  masonry  was  used,  with  face 
stones.  In  1903  masonry  was  substituted 
for  an  earthen  dike,  for  one  wing  of  the 
dam,  and  this  wing  was  built  of  cyclopean 
masonry  with  face  stones  of  granite.  All 
the  stone  used  in  this  dam  was  of  gneiss 
or  granite.  For  this  addition  to  the  dam, 
two  steel  towers  25x50  ft.  each  were  erect- 
ed, with  4  derricks  on  each,  and  were  used 
in  placing  the  masonry. 

By  covering  newly  laid  masonry  with 
canvas  and  using  a  steam  jet  under  the 
canvas  work  was  carried  on  during  the  win- 
ter. With  the  derricks  and  cableways,  dur- 
ing the  year  1898  there  was  laid  1-58,275 
cu.    yds.    of   rubble    masonry.      From    May 

1  to'  Dec.  31,  1904,  there  was  laid  93,452 
cu.  yds.  of  cyclopean  masonry,  the  work 
being  done  in  a  very  limited  area.  This 
was  laid  with  the  towers  and  derricks,  the 
largest  month's  work  being  in  August, 
1904,  when    17,000  cu.  yds.   were  placed. 

The  plant  used  for  this  work  and  its 
value  was  as  follows : 

56  hoisting  engines  15  to  25  H.  P..  $33,600 
3  10-ton  1,400-ft.  cableways,  75  H.P.    30,000 

10    10-20    ton    locomotives 30,000 

8  drainage  pumps,  V4  million  gals.  .       8,000 

75  5-7  ton  derricks   75,000 

15  rock  drills  4,500 

2  pile  drivers,  3,000-lb.  hammers...  1,000 
8  concrete  mixers,  3   %-yd.   and  5 

1-yd 8,000 

3  stone  crushers   7,000 

3   electric   light   dynamos 2,000 

80  flat  cars   1'2,000 

100  dump  cars   10,000 

7.50  tons  steel  rails,  30-40  lbs 30,000 

1  machine  shop   7,000 

1   sawmill    1,000 

1    sand  and  gravel  screening  plant.       1,000 

36  boilers,  10  to  100  H.  P 14,000 

3  steam  shovels  15,000 

1   steam  dredge,  80-ft.  boom 5,000 

75  teams   with   wagons,  carts,   roll- 
ers, scrapers,  etc 40,000 

27  horizontal  and  vertical  steam  en- 
gines, 10  to  60  H.  P 5,000 


ti   steam    derrick    swings 

8  derrick  swing  attachments. 

50  ilunip  buckets   

6  3-yd.  derrick  skips 


1,8011 

..       1,200 

3,000 

600 

200   2-yd.   derrick    skips 4,000 

Miscellaneous  tools  and  cejuipment.    20,000 
Duplicate  parts  for  repairs 5,000 

Total   $374,700 

This  outfit,  or  the  greater  part  of  it, 
was  used  during  the  life  of  the  contract, 
which  was  more  than  13  years.  The  work 
done  with  it  amounted  to  $7,631,185.  At 
the  conclusion  of  the  job  the  contractors 
stated  the  plant  was  in  condition  to  be 
moved  onto  another  piece  of  work. 


Some  German  Costs  of  Manufacturing 
Brick. 

The  following  figures  of  the  cost  of 
manufacturing  brick  in  three  different  brick 
yards  are  given  by  Mr.  W.  Strugel,  brick 
manufacturer,  of  Kundorf,  as  quoted  in  the 
"Clay  Worker."  The  three  yards  produce 
about  the  same  quantity  of  brick,  have  the 
same  size  kilns  and  drying  -arrangements 
and  about  the  same  class  of  labor.  The 
records  are  as  follows : 

The  first  brick  yard  has  a  50  HP.  loco- 
mobile. The  drying  racks  are  arranged  on 
top  of  the  continuous,  kiln  and  hold  about 
180,000  brick.  The  brick  are  brought  up  by 
elevators.  The  continuous  kiln  has  14 
chambers  each  holding  7,000  brick.  The 
brick  are  moved  on  cars.  Foreign  labor  is 
employed.  The  press  makes  12,000  brick 
per  day,  or  72,000  per  week.  The  kiln  uses 
per  week  seven  chambers  of  7,000  brick 
each,  which  gives  49,000,  so  that  23.000  are 
stored  for  winter  use.  The  following  costs 
are  paid  per  1,000  brick: 
day   digging,   loading  of  cars   and 

moving  to  hoist    (four  men) $0.28 

Hoisting  of  the  car  and  moving  to 

press  (one  man)    .' 0.0675 

Charging  of  the  press  (one  man)  . .     0.0675 
Cutting  and  off-bearing  to  elevator 

(two  men)    0.14 

Taking   away    from    elevator    and 

loading  on  cars  (one  man) 0.0675 

Moving  the  cars   (one  man) 0.0675 

Hacking  in  drying  racks  and  bench- 
ing (three  men) 0.2025 

Scttins  kiln  (three  men) 0.50 

Hacking    brick    which    can    not    be 

reached  by  car   (one  man) 0.075 

Night  and  day  burners  (two  men)  .     0.2125 
Cleaning    of   kilns,    building   doors 

(one  man)   0.05 

Engineer  (one  man) 0.0875 

Loading  of  brick  for  shipment 0.15 

Hacking    brick    surplus    of    23,000 

for  winter  use 0.145 

General  cleaning  expense 0.0375 

Repairs   0.0375 

Lost   0.1125 

Salary    superintendent,     office    ex- 


penses 


0.375 


Total  cost  per  1,000  brick $2.6755 

In  the  second  brickyard  local  men  were 


employed.  The  machine  made  80,000  brick 
per  week,  of  which  the  kiln  which  has  a 
slightly  larger  capacity  took  05,000,  so  that 
the  winter  supply  was  15,000  brick  per 
week.  The  following  prices  were  paid  per 
1,000  bj-ick: 

Clay  loading   (two  men) $0.15 

Moving  to  hoist   (two  men) 0.15 

Hoisting  the  clay 0.075 

Charging  the  press  (one  man)....     0.075 
Cutting  and  off-bearing,  loading  on 

cars  (two  men) 0.15 

Moving   car    to     dry     sheds     (two 

men)    0.15 

Setting  kiln   (five  men) 0.65 

Burners  (two  men) 0.20 

Cleaning      kilns,      building      doors 

(one  man) 0.065 

Engineer  (one  man) 0.10 

Moving  brick   0.025 

Loading  brick  for  shipment 0.175 

Hacking    surplus    brick    of    1-5,000 

for  winter  use 0.065 

General    cleaning    expenses 0.0375 

Repairs   0.025 

Lost   0.075 

Superintendency,  office  expenses...     0.375 

Total  cost  per  1,000  brick $2.6925 

In  the  third  yard  under  observation  for- 
eign labor  was  used  exclusively.  The  dry- 
ing sheds  are  all  around  the  kiln.  The  clay 
was  prepared  every  day  from  5  o'clock  to  8 
o'clock  in  the  morning  for  the  whole  day. 
The  press  made  85.000  brick  per  week, 
while  the  kiln  took  70,000  brick,  so  that 
the  excess  brick  amounted  to  15,000  brick 
per  week.  The  prices  paid  were  as  fol- 
lows : 
Clay   loading  and   mo\  ing  to   hoist 

(two  men)    $0,135 

Hoisting  and  moving  clay  to  press 

(one   man)    0.07 

Charging  of  the  press  (one  woman)     0.045 
Cutting  brick   and   loading  on   car 

(two   women)    0.09 

Moving  car  to  dry  sheds  (one  man)  0.0675 
Hacking     in     drying     racks     (two 

women)    0.09 

Benching    0.0125 

Setting  kiln  (three  men) 0.40 

Cleaning  kiln  and  building  doors..     0.0375 

Burners  (two  men) 0.15 

Loading  brick  for  shipment 0.075 

Hacking    surplus    brick    of    15,000 

for  winter  use 0.04 

Cleaning    expenses 0.025 

Repairs   0.025 

Lost   0.065 

Superintendent  and  expenses 0.275 

Tola!  cost  per  1,000  brick $1.6675 

During  the  month  of  June  the  total  re- 
ported value  of  the  building  permits  grant- 
ed in  45  leading  cities  was  $39,301,-500,  25 
per  cent  below  the  May.  1907,  total.  A  large 
decrease,  amounting  to  almost  $9,000,000,  is 
reported  for  Greater  New  York,  while 
Pittsburg.  Baltimore,  and  Denver  report 
better  results  for  the  month  than  for  May, 
1907. 


Jul\    15.  1908. 
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Methods  and  Costs;   Some  Old,  Some 
New. 
Stop    Cock    Chambers   of   Brick. — The 

Water  and  Sewerage  Department  of  the 
city  of  St.  John,  N.  B.,  has  adopted  brick 
chambers  for  stop  cocks  on  water  mains. 
Under  this  plan  a  brick  chamber  of 
elliptical  plan,  3x4  ft.,  is  used.  The 
chamber  tapers  as  it  ascends  and  termi- 
nates on  the  surface  in  a  circular  hole  2 
ft.  in  diameter.  An  iron  cover  is  used 
and  gives  free  access  to  the  gate. 

Until  recently  these  cocks  were  mere- 
ly buried  in  the  ground  with  a  deal  box 
only  large  enough  for  the  key,  extending 
from  a  spindle  to  the  surface.  By  the 
old  method,  when  the  packing  failed  or 
other  repairs  were  required  it  was  neces- 
sary- to  dig  a  hole. 

Mciintenance  of  Arc  Lamps  in  Street 
Lighting. — In  a  paper  read  before  the 
Armour  Institute  of  Technology  Branch 
of  the  A.  I.  E.  E.,  Mr.  A.  B.  Cornwell 
gave  the  following  data  on  maintenance 
where  a  single  arc  lamp  replaces  two  en- 
closed arcs  for  street  lighting,  costs  be- 
ing for  one  year:  Two  One 

enclosed       flaming 
arcs.  arc. 

Carbons     $2.86  $36.50 

Trimming    2.34  8.21 

Repairs    1.50  0.75 

Inspection     0.90  0.90 

Inner    Globe    0.60 

Outer   Globe    0.30  0.15 

Total    $8.50  $46.51 

A  flaming  arc  has  to  be  trimmed  once 
a  day  while  an  enclosed  arc  needs  to  be 
trimmed  but  once  a  week. 

Cost  Data  on  Painting  Wooden 
Bridges. — The  following  data,  taken  from 
the  July  Reclamation  Record,  covers  the 
painting  of  three  wooden  bridges  on  the 
south  canal  of  the  Uncompahgre  Project 
of  the  U.  S.  Reclamation  Service.  The 
painting  was  done  during  the  months  of 
December,  1907,  and  January,  1908,  when 
the  weather  was  quite  cold.  Two  of  the 
bridges  consist  of  four  13-ft.  stringer  spans, 
and  one  40-ft.  span  queen  post  truss,  and 
the  other  consists  of  four  15-ft.  stringer 
spans  and  one  30-ft.  span  king  post  truss. 
The  latter  bridge  and  one  of  the  former 
were  constructed  of  Oregon  fir  lumber 
surfaced  on  both  sides,  while  the  other  was 
constructed  of  rough  native  pine  lumber. 
The  painting  consisted  of  two  coats  of 
white  lead  mi.xed  with  linseed  oil  and  shel- 
lac. The  cost  of  the  first  coat  in  each  case 
was  practically  twice  that  of  the  second 
coat.  The  average  cost  per  hundred  square 
feet  for  the  surfaced  lumber  was  $1.61,  re- 
quiring 3  lbs.  of  pure  white  lead  and  0.45 
gals,  of  raw  linseed  oil.  The  cost  per  100 
sq.  ft.  of  surface  for  the  rough  lumber  was 
$3.49,  requiring  14.8  lbs.  of  pure  white  lead 
and  1.6  gals,  of  raw  linseed  oil.     The  lead 


cost  $0,085  per  pound  on  the  work  and 
the  linseed  oil  $0..>")  per  gallon. 

Centering  for  Concrete  Arches. — In  a 
paper  on  reinforced  concrete  bridges 
read  before  the  Connecticut  Society  of 
Civil  Engineers,  Mr.  M.  W.  Dcnman,  of 
the  Fred  T.  Ley  Co.,  general  contractor, 
gives  the  following  method  of  centering: 
"We  use  bents  of  vertical  posts  which 
are,  in  themselves  and  unbraced,  just  a 
trifle  too  light  to  carry  the  load  which 
will  be  imposed  upon  them,  but  which, 
when  fully  braced  in  both  directions, 
will  be  perfectly  rigid  during  construc- 
tion. Usually  these  posts  are  made  up 
of  two  pieces  in  the  form  of  a  'T,'  but 
are  wired,  not  nailed,  together.  The 
sheathing  over  the  drum  of  the  arch  is 
made  of  dressed  lumber  and  made  as 
smooth  as  possible,  although  for  the  av- 
erage bridge  over  a  waterway  I  do  not 
think  it  worthwhile  to  attempt  too  great 
a  nicety  here,  as  it  never  shows,  and 
strength  alone  is  more  to  be  considered 
than  appearance.  It  is  only  essential  for 
such  openings  that  we  get  it  tight 
enough  to  prevent  undue  leaking  at  the 
joints.  The  arch  rings  we  usually  run 
in  sections  of  from  12  ft.  and  upwards  in 
width,  taking  such  a  yardage  as  we  are 
sure  we  can  run  in  one  day.  While  that 
is  being  placed,  the  carpenters  are  build- 
ing the  forms  for  the  spandrel  walls,  and 
here  the  greatest  care  must  be  used  to 
obtain  sightly  results.  We  have  found 
that  forms  made  of  2-in.  lumber,  not 
tongued  and  grooved,  but  surfaced  on 
three  sides,  carefully  placed,  will  give  us 
the  smoothest  wall.  Usually  we  wet  the 
forms  until  they  are  non-absorbent  and 
depend  upon  thorough  spading  to  pro- 
duce the  smooth  surface.  At  Plymouth, 
Mass.,  we  built  a  bridge  with  walls  at 
each  end  36  ft.  in  length  and  from  24  to 
30  ft.  in  height.  The  forms  for  these 
walls  were  made  of  %  in.  tongued  and 
grooved  lumber  with  studding  placed 
closer  than  usual.  These  forms  we  wet 
lightly  with  kerosene,  spaded  the  mate- 
rial thoroughly,  and  the  resulting  wall  is 
one  of  the  smoothest  I  ever  saw.  To 
get  the  best  results,  we  much  prefer 
that,  before  building  the  wing  walls  or 
hand  rail,  that  the  earth  fill  be  put  on 
and  the  centers  struck.  I  do  not  mean 
by  this  their  removal,  but  by  the  time 
the  fill  can  be  made  the  arch  ring  will 
carry  itself,  and  is  putting  nearly  all  the 
load  on  the  haunches  and  abutments 
which  is  possible.  At  that  time  then  we 
take  off  most  of  the  bracing,  and  cut  the 
wires  on  the  'T'  verticals,  permitting 
them  to  buckle  under  the  load,  and  the 
arch  to  assume  its   final  position." 

Sheet  Pile  and  Canvas  Coffer  Dam. — 
In  the  construction  of  the  foundation  for 
a  bridge  pier,  a  coffer  dam,  19!/2x61J^  ft., 
inside  dimensions,  was  used.  At  the 
point  where  the  pier  was  constructed  the 
rock  bottom  averaged  from  18  to  23  ft. 
below    ordinary    water.      Overlying    this 


rock  bottom  was  several  feet  of  loose 
shifting  sand.  The  current  in  the  river 
averaged  from  six  to  eight  miles  an 
hour.  For  the  coffer  dam  a  single  row 
of  3-ply  sheet  piling,  made  of  3xl2-in. 
plank  lapped  to  make  a  3^-in.  tongue 
and  groove,  was  used.  The  piling  was 
spiked  and  bolted  together,  and  two- 
thirds  of  the  planks  were  surfaced  to  a 
uniform  thickness,  the  outside  plank  be- 
ing left  undressed.  At  the  bottom  coun- 
tersunk bolts  were  used  to  make  sure 
that  the  battering  on  the  rock  would  not 
crowd  them  apart.  The  coffer  dam  frame 
was  weighed  down  with  scrap  iron  and 
guyed  in  place  by  two  wires.  The  sheet 
piling  was  put  down  with  a  light  land 
pile  driver,  great  care  being  taken  to 
have  each  pile  fit  snugly  to  the  adjacent 
one.  After  all  the  piles  had  been  driven 
to  rock,  they  were  pounded  lightly  so  as 
to  broom  the  ends  and  make  them  fit 
more  closely  to  the  irregular  rock  sur- 
face. The  piles  were  beveled  to  con- 
form to  the  slope  of  the  bottom  as  near- 
ly as  possible,  and  they  were  also  sharp- 
ened on  both  edges  so  the  blunt  end  was 
about  1%  ins.  across.  The  six  corners 
of  the  dam  had  specially  designed  an- 
gles; these  were  made  water  tight,  driv- 
en and  securely  fastened  to  the  frame 
work.  Driving  was  then  done  in  both 
directions  from  the  corners  and  a  closure 
put  in  half  way  between.  There  were 
six  of  these  closures,  and  they  were 
made  to  wedge  in  slightly.  Canvas  was 
used  around  the  outside  of  the  coffer 
dam.  This  apron  was  of  No.  2  duck, 
edged  with  ^-in.  rope,  and  had  eyelets 
24  ins.  apart  for  attaching  it  to  the  coffer 
dam.  The  eyelets  were  so  arranged  that 
the  load  came  on  the  rope  edge.  The 
canvas  was  made  up  in  four  pieces,  so 
arranged  that  the  lower  apron  laid  flat 
on  the  river  bottom  for  8  ft.  out  from 
the  dam,  and  the  upper  part  extended 
above  water  level  to  prevent  the  water 
getting  behind  it.  Difficulty  was  experi- 
enced in  placing  the  canvas  because  of 
the  swift  current,  but  with  the  outer 
edges  weighted  with  scrap  rails  and  sand 
bags,  and  by  using  rails  suspended  hori- 
zontally from  ropes  and  moving  them  up 
and  down  the  side  of  the  dam,  the  can- 
vas was  placed.  It  was  found  desirable, 
however,  to  first  sew  the  four  pieces  to- 
gether. .'\bout  50  car  loads  of  gravel 
were  then  placed  on  it.  The  leakage  was 
almost  entirely  around  the  bottom  where 
the  sheet  piling  encountered  loose  rock, 
and  when  the  dam  was  finished  this  leak- 
age was  kept  down  so  that  an  8-in.  verti- 
cal centrifugal  pump  was  more  than  suffi- 
cient to  handle  it.  .The  leakage  perhaps 
would  have  been  still  less  if  the  sand  and 
loose  rock  had  been  removed  from  under 
the  lower  apron  of  the  canvas. 


Toronto.  Ont.,  has  voted  to  construct  a 
trunk  sewer  system  to  cost  $2,4o0,000  and 
a  water  filtration  plant  to  cost  $750,000. 
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The    American    Institute  of  Chemical 
Engineers. 

A  new  society  I'l  clitiuists  to  be  known  as 
the  American  Institute  of  Chemical  Engi- 
neers was  formed  at  the  Engineers'  Club  in 
Philadelphia  on  Monday,  June  2-2.  About 
twenty-tive  prominent  chemical  engineers 
were  present,  some  coming  from  such  dis- 
tant points  as  St.  Louis,  Mo.,  Richmond, 
Va.,  Syracuse,  N.  Y.,  etc.  About  three  times 
as  many  more  were  represented  by  applica- 
tions for  membership.  In  this  latter  group, 
are  included  most  of  the  prominent  chemi- 
cal engineers  of  the  country. 

The  objects  of  the  Institute  as  set  forth 
in  its  constitution  are  : 

To  advance  the  cause  of  applied  chemical 
science. 

To  give  the  profession  of  Chemical  En- 
gineers such  standing  before  the  community 
as  will  justify  its  recosnition  by  Municipal. 
State  and  National  authorities  in  public 
works. 

To  raise  the  professional  standard  among 
Chemical  Engineers,  discouraging  and  pro- 
hibiting unprofessional  conduct. 

To    co-operate    with    educational    institu- 
tions for  the  improvement  of  the  education 
of  the  men  who  are  to  enter  this  profession. 
To  encourage  original  work  in  chemiciil 
technology. 

To  promote  pleasant  acquaintance  and  so- 
cial and  professional  intercourse  among  its 
members. 

To  publish  and  distribute  such  papers  as 
shall  add  to  classified  knowledge  in  chemi- 
cal engineering  and  shall  increase  industrial 
activity. 

According  to  the  constitution  active  mem- 
bership shall  consist  of  but  one  grade  and 
shall  require  the  following  preparation  and 
training: 

All  candidates  must  be  not  less  than  30 
years  of  age  and  must  be  proficient  in 
chemistry  and  in  some  branch  of  engineer- 
ing as  applied  to  chemical  problems  and 
must  at  the  time  of  election  be  engaged 
actively  in  work  involving  the  application 
)f  chemical  principles  to  the  arts.  All  can- 
didates for  admission  to  this  Institute  are 
expected  to  have  expert  knowledge  of  at 
least  one  branch  of  applied  chemistry,  and 
must  fulfill  one  of  the  following  require- 
ments : 

1.  Candidates  who  hold  no  degree  from 
an  approved  university  or  technical  school 
must  have  had  ten  years'  experience  in 
chemical  technology;  five  being  in  respon- 
sible charge  of  operations  requiring  the 
elaboration  of  raw  materials,  the  design  of 
machinery  involving  chemical  processes  or 
the  application  of  chemistry  to  industry. 

2.  Candidates  who  hold  the  degree  of  A. 
B.  (Bachelor  of  Arts)  from  an  approved 
university  or  technical  school  offering  a 
four-year  course  must  have  at  least  eight 
years  of  practical  experience  as  outlined 
under  No.  1. 

3.  Candidates  who  hold  the  degree  of 
Ch.  E.  (Chemical  Engineer),  B.  S.  (Bach- 
elor of  Science)  in  Chemistry  or  Chemical 


Engineering  or  E.  E.  (Electrical  Engineer), 
C.  E.  (Civil  Engineer),  or  M.  E.  (Mechan- 
ical Engineer),  or  equivalent  degrees  from 
an  approved  university  or  technical  school 
offering  at  least  a  four-year  course,  must 
have  at  least  five  years'  practical  experience 
as  outlined  under  No.  1. 

4.  For  candidates  who  in  addition  hold 
the  degree  Ph.  D.(  Doctor  of  Philosophy) 
or  Sc.  D.  (Doctor  of  Science)  in  Chemis- 
try, the  number  of  years  required  to  earn 
the  higher  degree  may  be  deducted  from 
the  number  of  years  of  experience  required. 
The  officers  of  the  Institute  are  as  fol- 
lows : 

President — Samuel  P.  Sadtler,  LL.  D.,  of 
Philadelphia,  Pa. 

Vice-Presidents — Charles  F.  McKenna, 
Ph.  D..  of  New  York,  N.  Y.;  H.  Aug. 
Hunickc,  Ph.  D..  of  St.  Louis,  Mo.,  and 
Edward  F.  Achison,  of  Niagara  Falls,  N.  Y. 

Treasurer — Wm.  M.  Booth.  M.  S.,  of 
Syracuse,  N.  Y. 

Secretary — John  C.  Olson,  Ph.  D.,  of 
New  York,  N.  Y. 

Auditor— Richard  K.  Meade.  .M.  S.. 
Nazareth,  Pa. 

Directors — To  serve  one  year.  Ludwig 
Reuter  of  Berkeley,  Cal. ;  Thorce  Smith,  of 
Isabella.  Tenn.,  and  H.  F.  Brown,  of  Wil- 
mington, Dei.  To  serve  two  years,  Eugene 
Haanel,  of  Toronto,  Can.;  J.  M.  Camp,  of 
Duquesne,  Pa.,  and  C.  A.  Catlin,  of  Provi- 
dence, R.  I.  To  serve  three  years,  George 
P.  Adamson,  of  Easton,  Pa. ;  David  Wes- 
son, of  Montclair.  N.  J.,  and  E.  F.  Gude- 
man.  of  Chicago,  111. 

Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalags  reviewed  or  advertised  in  this  pa 
per,  you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
gineering-Contracting. If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0S09.  Mine  Fans.— Jeffrey  llfg.  Co.. 
Columbus,  Ohio. 

A  24-page  well  printed  catalog  on  a  fine 
quality  of  paper,  lllu.'itrates  various  installa- 
tions of  mine  fans  and  gives  plans  of  plac- 
ing fans  to  suit  man.v  conditions.  Also  con- 
tains various  engineering  formulas  used  in 
determining  different  features  of  mine  ven- 
tilation. This  company  style  themselves 
"Builders  of  complete  coal  mine  equipment." 

No.  0810.  Waterproofing  and  Cements. — 
Clifford  L.  Miller  &  Co..  110  Kast  l'3rj  St.. 
New  York. 

A  small  pamphlet  telling  of  the  uses  of 
marble  and  stone  cementing  compounds,  the 
.Medusa  ^^'llite  Poi'tland  t_'cmenl.  Medusa 
Watoiproofmg  and  mineral  products  for  use 
on  light  vaults,  etc. 

No.  OSll.  Cableways.— Lidgerwood  Mfg. 
Co..  96  Liberty  St..  New  York. 

A  beautifully  gotten  up  catalog.  9.\12  ins. 
in  size,  of  IGS  pages.  Illustrations  of  many 
plants  in  operation  add  to  the  attractiveness 
iif  the  book.  The  use  of  cableways  Is  shown 
in   building  canals,   power  house,   dams,   dry 


docks,  locks.  Alter  beds,  concrete  buildings, 
piers,  bridges,  forllflcatlons  and  sewers,  and 
for  handling  coal  on  land  and  at  sea,  saving 
life  at  sea,  quarrj-lng.  open  pit  mining  and 
log  handling.  These  cableways  have  been 
used  for  many  purposes  and  In  all  parts  of 
the  world. 

No.  0S12.  Foundry  Supplies.  — ■  Wlilllng 
Foundry  Equipment  Co..  Har\'ey.  111. 

A  32-page  catalog  Issued  by  this  company 
as  a  reference  catalog  for  foundry  supplies 
and  equipment.  They  Issue  a  general  catalog; 
and  a  number  of  special  catalogs,  but  In  this 
pamphlet  all  supplies  needed  in  the  modern 
foundry  from  a  30-pound  ladle  to  a  200-ton 
electric  crane  are  listed.  Many  of  the  tools 
and  machines  shown  can  be  used  In  con- 
tract work  as  well  as  in  foundries. 

No.   0813.     Dump   Buckets The  Cyc'opean 

Iron  Works,  402  Claremont  Ave.,  Jersov  City, 
N.  J. 

A  24-page  catalog  of  dump  buckets,  show- 
ing various  styles  of  buckets  made  by  this 
company.  Also  scale  boxes,  and  small  dump 
cars,  coal  chutes  and  screens.  A  table  show- 
ing sizes,  weights  and  net  prices  of  buckets 
is  given. 

No.  0S14.  Dump  Buckets. -The  Union  Inm 
Works.  Hoboken.  N.   .1. 

A  50-page  catalog  issued  by  this  company 
on  dump  buckets,  and  apparatus  for  the  rap- 
id and  economical  handling,  hoisting,  loading 
and  conveying  of  materials  of  various  kinds. 
Under  this  head  are  listed  buckets  of  many 
patterns,  dump  cars,  charging  and  plitform 
cars,  industrial  railways,  barrows  of  many 
kinds,  derrick  and  cableway  skips,  coal 
chutes  and  screens,  trucks,  turntables  and 
electric  railway  conveyors.  Price  list.*  are 
given. 

No.  0815.  Railway  Converter  Substations. 
— General  Electric  Co..  Schenectady,  N.  Y. 

This  24-page  pamphlet  gives  a  general 
description  of  the  various  pieces  of  sub-sta- 
tion apparatus,  including  rotary  converter 
transformers,  reactances,  blowers,  cables, 
switchboards,  etc..  and  includes  illustrations 
Jf  converter  stations  operated  by  various 
well-know-n  railway  companies.  It  contains 
also  plans  and  elevations  showing  different 
arrangements  of  sub-station  apparatus. 

No.  0816.  Spring  Lock  Steel  Sheet  Pilings. 
—The  Canton  Bridge  Co..  John  Newell.  Gen- 
eral Agent,  Albany.   N.   Y. 

The  essential  portion  of  this  pile  is  the 
spring  lock.  This  detail  is  simple — two 
curved  bars  riveted  to  any  stock  material — 
:i  20-ln,  plate  arbitrarily  selected  as  our 
.standard.  The  curved  bars  slightly  interfere 
—consequently  springing  a  fraction  of  an 
inch  in  driving — making  three  points  of  ab- 
solute contact;  a  positive  bearing  and  a  re- 
sulting  water-tight   joint. 

No.  0817  Mallet  Articulated  Compound 
Locomotives.  By  Grafton  Greenough.  Bald- 
win  Locomotive  Works.   Philadelphia,  Pa. 

This  44-page  pamphlet  is  an  excellent  his- 
torical descriptive  account  of  the  develop- 
ment of  articulated  locomotives,  with  a  dis- 
cussion of  their  principles  and  a  special  con- 
sideration of  Mallet  locomotives.  The  paper 
is  elaborately  illustrated  by  line  drawings  of 
.structui-al  details.  There  is  also  an  inter- 
esting discussion   by   .Mr.   S.  M.  Vanclain. 

No.  0818.  Dipper  Dredges.— The  Fairbanks 
Steam  Shovel  Co.,  Marion,  Ohio. 

A  new,  neatly  printed  and  attractive  cata- 
log of  64  pages.  The  Fairbanks  dipper 
dredges  for  various  purposes  and  of  several 
sizes  are  described  and  Illustrated  and  meth- 
ods of  operation  shown.  Also  a  traction 
steam  shovel,  a  contractor's  locomotive  crane 
especially  designed  for  sewer  work,  traction 
engines  for  hard  usage,  and  dr.v  land  exca- 
vators manufactured  b.v  this  company.  Every 
contractor  should  have  this  catalog. 
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The  Georgian  Bay  Ship  Canal. 

Fairly  complete  official  information  is 
finally  available  regarding  the  proposed 
new  Canadian  deep  waterway  from  the 
Great  Lakes  to  the  Atlantic  Ocean,  which 
has  come  to  be  known  as  the  Georgian 
Bay  Canal.  This  enterprise  was  first 
brought  into  prominence  some  15  years  ago 
by  private  persons  who  planned  to  connect 
the  head  of  Georgian  Bay  on  Lake  Huron 
by  canal  with  the  St.  Lawrence  River  near 
Montreal   and  thus  permit   lake  vessels   to 


sail  direct  to  European  ports.  Several 
years  ago  the  Canadian  Government  took 
up  the  enterprise  and  started  a  careful  sur- 
vey of  the  available  routes.  This  survey 
has  been  completed  and  its  results  made 
public  in  a  report  to  Parliament  by  the 
Canadian  Minister  of  Railways  and  Ca- 
nals. With  this  report  the  Georgian  Bay 
Canal  project  arrives  at  a  stage  of  prog- 
ress which  makes  it  of  definite  interest  to 
contractors,  and  we  summarize  briefly  here 
the  main  construction  features  of  the  work. 

The  purpose  kept  in  mind  throughout  the 
survey  has  been  a  waterway  capable  of 
accommodating  lake  vessels  of  large  size 
600x60  ft.  X  20  ft.  draft.  This  means  a 
channel  22  ft.  deep  and  locks  at  least  650 
X  65  ft.  in  dimensions.  The  routes  surveyed 
are  substantially  as  follows :  From  Geor- 
gian Bay  via  the  French  and  Pickerel  riv- 
ers and  Lake  Xipissing  and  thence  3V4 
miles  by  artificial  canal  to  Trout  Lake,  the 
Little  Mattawa  River  and  Talon  Lake. 
From  Talon  Lake  there  is  a  3-mile  canal 
cut  to  the  Mattawa  River,  which  is  fol- 
lowed to  Mattawa,  whence  a  %-mile  canal 
cut  leads  to  the  Ottawa  River,  which  is 
followed  to  the  foot  of  the  Lake  of  Two 
Mountains.  From  Lake  of  Two  Moun- 
tains two  routes  are  possible,  one  by  the 
St.  Lawrence  River  and  one  by  the  Ottawa 
River,  or  Riviere  des  Plaines.  The  total 
distance  as  outlined  is  some  440  miles. 

The  total  length  of  what  may  be  termed 
canal  cutting  for  the  entire  route  is  about 
28  miles,  by  the  project  connecting  the  St. 
Lawrence  River  above  Montreal,  through 
Lake  St.  Louis,  and  34  miles  should  the 
Riviere  des  Prairies  route  be  selected. 

The  length  of  submerged  channels  to  be 
excavated  is  about  60  miles  in  stretches  of 
varying  lengths.  Apart  from  this  there  is 
an  aggregate  of  14%  miles  where  obstruc- 
tions such  as  shoals,  sharp  bends,  etc..  have 
only  to  be  removed  to  form  very  wide 
channels. 

Therefore,  of  the  440  miles  constituting 
the  waterway.  108  miles  will  require  exca- 
vation work  for  locks,  approaches,  canals, 
submerged  channels,  etc.,  leaving  332  miles 
of  natural  river  or  lake  channels,  which 
will  not  require  any  improvement  beyond 
the  raising  of  the  water  surface.  Taking 
into  account  the  14%  miles  of  obstructions 
which,  after  removal,  will  leave  wide,  free 
channels,  the  route  may  be  subdivided  as 
follows,  in  relation  to  width :  Miles. 

Canal  cuts,  200  to  300  ft.  wide,  includ 

ing  necessary  restrictions  at  locks...  28 
Improved    channels,    submerged    sides, 

300  ft.  wide 66 

Free  channels,  300  to  1.000  ft.  wide  and 

over    346 

Total    : 440 

The  relative  length  of  canals  and  sub- 
merged channels  may  be  varied  slightly  as 
it  is  an  open  question  as  to  the  exact  point 
where  the  one  ends  and  the  other  begins. 
The  mileage  of  excavation  in  canals  and 
channels   for  the  route  may  be  subdivided 


as  follows  for  each  class  of  material  en- 
countered : 

Dry  excavation — Rock,  about  25  miles ; 
earth,  about  13  miles ;  mixed  earth  and 
rock,  about  20  miles;  total,  about  58  miles. 

Wet  excavation — Rock,  about  18  miles ; 
earth,  16  miles;  mixed  earth  and  rock,  16 
miles;  total,  50  miles;  grand  total,  108 
miles. 

This  mileage  includes  all  points  which 
are  to  be  dredged  or  excavated,  whether 
canal  cuts,   submerged   channels  or  shoals. 

The  difference  in  elevation  of  659  ft.  be- 
tween Montreal  and  the  summit  level,  and 
of  90  ft.  between  the  summit  and  Georgian 
Bay  is  overcome  by  27  locks  ranging  in 
lift  from  5  to  50  ft.  By  the  Riviere  des 
Prairies  route,  however,  this  number  is  re- 
duced to  26.  All  locks  are  designed  to  be 
built    of    concrete. 

The  navigation  scheme  requires  the 
building  of  45  dams  of  various  sizes,  not 
including  those  which  will  be  required  in 
connection  with  the  system  of  storage  res- 
ervoirs. Generally,  where  the  quantity  of 
water  is  much  above  the  canal  require- 
ment, the  rock-filled  type  of  dam  has  been 
adopted.  Where,  however,  it  is  important 
to  economize  water  for  lockages,  concrete 
dams  have  been  designed.  The  estimated 
cost  is  based  on  these  two  kinds  of  dams 
and  the  stop  log  system  of  regulation  of 
sluices  has  been  adopted  throughout,  with 
the  exception  of  a  few  locations  where 
Stoney  sluices  are  deemed   necessary. 

A  careful  analysis  of  the  work  to  be  per- 
formed shows  that  it  would  take  from 
three  to  five  years  to  develop  all  contracts 
and  place  the  whole  route  under  active 
construction.  Some  of  the  sections  where 
heavy  submarine  excavation  is  encountered 
would  require  at  least  five  years  to  com- 
plete under  the  best  conditions  of  labor  and 
equipment.  It  may  be  fairly  stated,  there- 
fore, that  a  period  of  ten  years  from  incep- 
tion would  be  necessary  to  open  the  water- 
way to  navigation.  This  would  mean  an 
average  e.xpenditurc  of  about  ten  million 
dollars  per  year. 

The  cost  of  the  canal  is  estimated  at 
$99,689,000  if  the  route  via  Ste.  -Knne  de 
Bellevue,  Lake  St.  Louis  and  the  St.  Law- 
rence River  is  followed  to  Montreal.  If, 
however,  the  other  mouth  of  the  Ottawa 
River,  known  as  Riviere  des  Prairies,  is 
followed,  the  cost  is  estimated  at  $93,890,- 
000.  In  either  case  $900,000  will  have  to 
be  spent  for  a  feeder  at  the  summit  of  the 
canal,  when  this  is  required. 

The  preceding  abstract  touches  upon 
only  the  salient  constructional  features  of 
the  proposed  new  Canadian  deep  waterway, 
but  it  brings  out  clearly  the  interesting 
fact  that  for  less  than  $100,000,000  it  is 
possible  to  open  up  the  interior  of  not 
only  Canada  but  of  the  United  States  to 
ocean  .going  vessels  of  very  considerable 
size,  and  thus  makes  possible  the  shipment 
by  vessel  of  cargoes  from  Chicago  and 
Duluth  direct  to  European  ports  without 
break  of  bulk  or  change  of  bottom. 
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Concrete  and  Reinforced  Concrete  Section 


jNotc:  riiis  Section  is  dcNotcil  to  iiiclhods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
*  developments  in  the  design  of  reinforced  concrete. 


Methods  and  Some  Costs  of  Construct- 
ing a   Reinforced   Concrete 
Arch    Bridge. 

BY    .TOHN    HARMS.* 

The  bridge  has  a  roadway  30  ft.  wide 
in  the  clear,  and  two  sidewalks  8  ft.  wide 
each.  The  length  of  the  bridge  is  306  ft. 
divided  as  follows :     20  ft.   for  each  abut- 


of  nine  rows  of  five  piles  each  for  outer 
arches,  and  ten  rows  for  center  arch. 
.'\fter  piles  for  first  arch  were  driven,  pile 
driving  for  pier  No.  1  was  started.  This 
being  finished,  jetting  of  sheetpiling  for 
the  pier  was  started.  Up  to  this  time  the 
water  in  the  river  was  as  low  as  2  ft.,  mak- 
ing it  impossible  to  float  any  craft,  and 
so   cribvvork    had   been   used    for   handling 
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Fig.  1 — Lcngitud'nal  Section  of    Reinforced  Concrete  Arch   Span. 


ment,  81  ft.  for  each  outer  arch,  88  ft.  for 
center  arch  and  8  ft.  for  each  pier.  The 
reinforcement  used  in  the  arches  is  1  in. 
twisted  steel.  2  ft.  c.  to  c.  in  two  rows,  1% 
ins.  from  extrados  and  intrados  and  tied 
to  %  in.  square  transverse  rods  every  5  ft. 
The  reinforcement  of  the  overhanging  side- 
walks is  of  expanded  metal  No.  4  gage  fi 
in.  mesh,  which  is  turned  down  at  the  outer 
edge  for  about  4  ins.'  and  fastened  to  a 
%  in.  square  rod,  and  on  the  inner  edge 
is  hooked  to  a  1  in.  twisted  rod  which  is 
anchored  with  %  in.  twisted  rods  to  the 
bottom  reinforcing  rods  of  the  arch,  as 
shown  by  Figs.  1  and  2. 

The  thickness  of  concrete  of  the  arches 
is  40  ins.  for  the  outer  arches  at  haunches. 
30  ins.  at  a  distance  of  16.5  ft.  from 
haunches  and  21  ins.  at  the  crown.  For 
center  of  the  arch  the  thickness  is  42  ins. 
at  haunches,  30  ins.  at  distances  of  16.5 
ft.  from  haunches  and  22  ins.  at  the  crown. 

The  piers  are  of  monolithic  construction. 
The  upstream  and  downstream  ends  form 
a  sharp  point,  reinforced  with  blocks  of 
brown  stone,  cut  to  the  proper  angle  to 
break  the  ice.  Piers  and  abutments  were 
built  up  to  an  elevation  of  9.5  ft.  above 
low  water  mark.  Since  the  bed  of  the 
river  is  soft  mud.  each  of  the  piers  w^as 
built  on  a  foundation  of  CO  piles  driven 
3  ft.  c.  to  c.  and  cut  off  at  an  elevation  of 
2  ft.  below  M.  L.  W. 

On  account  of  the  kind  of  soil  it  was 
necessary  to  drive  piles  for  the  falsework, 
and  this  was  begun  at  the  same  ti.me  as 
the  jetting  for  the  sheetpiling  of  the  abut- 
ment.     The   piles    for    falsework    consisted 
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tlie  pile  dri\er.  Heavy  rainfalls  raised  the 
w-atcr  to  10  ft.  and  caused  at  times  such 
strong  currents  that  the  work  hjid  to  be 
stopped.  This  brought  the  cost  of  labor 
much  higher  than  it  would  have  been  un- 
der ordinary  circumstances.  The  cost  of 
jetting  the  sheetpiling  on  the  pier  is  given 
further  on.     After   the  sheetpiling  was   all 


-oncretc  up  to  M.  L.  W.,  and  on  this  foun- 
ilation  the  forms  for  the  pier  were  built. 

At  this  time  excavation  for  abutment 
.\'o.  1  was  finished  and  a  Koppcl  industrial 
r.iilway  had  been  laid.  This  railway  was 
laid  on  a  temporary  trestle  across  the  river 
and  was  provided  with  switches  to  reach 
abutments    and    piers. 

Sheetpiling  of  the  abutments  served  as 
forms  up  to  about  4  ft.  below  the  spring 
line.  Above  this  point,  forms  of  2  in. 
spruce  were  built.  The  designing  of  an 
18  in.  crown  molding  on  all  piers  and  abut- 
ments at  the  height  of  the  spring  line  of 
arches  made  the  forms  rather  expensive. 
The  concrete  in  the  abutment  was  finished 
in  broken  layers  on  the  arch  side  to  give 
a  good  bond  between  arclr  and  abutment. 
While  the  concreting  on  abutments  and 
piers  was  being  done,  the  building  of  false- 
work   for   the   first   arch   had   proceeded. 

The  construction  ot  this  falsework  was 
as  follows:  Piles  were  cut  off  at  a  height 
of  3  ft.  below  the  bottom  line  of  the  con- 
crete arch.  On  these  piles  were  placed, 
transverse  to  the  arch,  two  6  x  12  in.  caps, 
spiked  to  piles  well  spliced  together  at  joint 
in  center,  and  overhanging  about  C  ft.  at 
outside.  An  upper  cap  was  made  of  two 
6  X  12  in.  timbers.  Between  the  two  caps 
oak  wedges  w'ere  placed  about  every  5  ft. 
On  top  of  the  upper  caps  were  placed  3  x  12 
in.  floor  beams  2  ft.  8  in.  c.  to  c,  cut  on 
top  to  proper  line  of  arch.  A  2  in.  spruce 
floor  was  nailed  to  these  fioorbeams  (see 
Fig.  3). 

It  may  be  well  to  remark  here  that  the 
centers  were  laid  out  full  size  on  a  large 
platform,  and  patterns  were  made  of  1  in. 
pine   boards   for  all   floor  beams   and  side 
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F;g.  2 — Transverse  Sections  of    Reinforced  Concrete  Arch   Span. 


driven  and  properly  shored  for  heavy  water 
pressure  a  centrifugal  pump  was  installed. 
driven  by  the  pile  driver  engine,  and  the 
enclosure  was  kept  dry  until  concrete  was 
in  place.  Excavation  was  extended  to  3  ft 
below  low  water  mark  and  the  piles  cut 
off  2  ft.  below  the  same  level,  so  as  to 
enclose  them  in  about  12  ins.  of  concrete. 
The   whole   .space   was   then    tilled    in    with 


forms  of  arches.  The  cutting  of  all  the 
floor  beams  was  done  by  a  12  in.  circular 
saw,  which  was  run  by  a  belt  connected  to 
the  hoisting  engine  which  pulled  the  cars 
up   the   incline   to   the  mixing  platform. 

The  different  radii  of  the  arches  made 
the  curves  of  the  floor  beams  vary  to  such 
an  extent  that  the  amount  of  fram- 
ing    of    center     done    per    day    varied    a 
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great  deal.  The  side  forms  of  arches  were 
made  of  2  in.  spruce  and  built  in  sections 
of  7  ft.  In  this  way  the  placing  of  forms 
was  done  quickly  and  cheaply.  The  speci- 
fications stated  that  the  concreting  of  the 
arches  should  be  done  in  ribs  of  such  a 
width  that  one  complete  rib  of  the  arch 
could  be  finished  in  a  day.  Three  more 
forms  similar  to  the  outside  forms  were 
made  and  so  placed  as  to  divide  the  arch 
into  five  equal  ribs. 

Since   it  is   important  to  have   reintorce- 


Fig.  3 — Forms  and  Falsework  for  Arch, 
Spandrel    Wall   and    Sidewalks. 

ment  at  the  proper  distance  from  intrados 
and  extrados,  little  cement  blocks  of  Wz 
in.  thickness  were  made  to  hold  the  bars  at 
the  proper  distance  from  the  bottom.  The 
advantage  of  using  concrete  blocks  instead 
of  wooden  blocks,  as  is  usually  done,  is 
easily  understood.  The  blocks,  being  of 
concrete,  stay  in  place,  require  no  pointing 
up  afterwards,  and  the  cost  of  making 
them  is  about  %  ct.  each. 

After  placing  upper  longitudinal  bars, 
sticks  were  used  to  hold  those  in  place,  but 
the  writer  proposes  on  future  jobs  to  make 
concrete  blocks  as  shown  in  Fig.  4.  The 
cost  of  such  a  block  the  writer  believes 
would  be  small,  while  its  efficiency  would 
be  such  as  to  make  it  economical. 

As  shown  in  plan,  Fig.  2,  the  reinforce- 


Fig.   4 — Concrete    Block   to    hold   Steel 
Rods  in   Place. 

ment  of  sprandel  walls  and  overhung  side- 
walk was  anchored  to  the  lower  roas  or 
arch,  and  the  1  in.  rod  was  suspended  at 
the  proper  height  on  wooden  brackets 
nailed  to  the  outside  of  the  arch  forms. 
From  this  bar,  %  in.  twisted  rods  were  run 
to  the  lower  rods,  every  18  ins.,  being 
hooked  on  both  rods  by  turning  the  ends. 
Pile  driving  and  sheetpiling  had  been  go- 
ing on.  and  when  high  water  caused  this 
work  to  be  stopped,  concreting  of  abut- 
ment No.  2  was  done. 


The  industrial  railway  proved  of  great 
value  during  all  this  time  for  handling  ma- 
terials  in   an   economical  way. 

It  may  be  well  to  mention  the  method 
used  for  handling  the  materials.  The 
stone  and  sand  had  to  be  stored  on  build- 
ing lots  about  250  ft.  away  from  the  pro- 
posed bridge.  A  platform  14  x  16  ft.  was 
built  about  60  ft.  from  this  place  at  an 
elevation    of    10    ft.      Under   this    platform 


The  tracks  had  a  down  grade  of  about  4  ft. 
to  a  length  of  loO  ft. 

This  brought  the  rails  at  the  proper 
height  for  dumping  concrete  into  piers  and 
abutments,  and  at  the  same  time,  gave  the 
cars  enough  momentum  to  require  but  little 
pushing. 

After  finishing  the  piers  and  abutments 
to  the  spring  line,  the  track  was  removed 
and  laid  to  the  arches.     Heavy  timber  was 


Fig.   5 — Layout   of   Construction    Plant. 


was  placed  a  Smith  mixer,  blocked  up  on 
timbers,  high  enough  to  allow  of  dumping 
into  the  Koppel  side  dumping  cars.  A 
timber  trestle  was  built  extending  from 
stone  and  sand  pile  to  the  top  of  the  plat- 
form and  an  industrial  railway  laid  on 
this.  Cars  were  pulled  up  the  incline  by 
a  hoisting  engine  stationed  back  of  the 
mi.xer.  See  Fig.  5.  A  switch  was  placed 
at  the  bottom  of  the  incline,  making  it 
possible  to  work  two  cars.  Those  cars 
were  marked  to  give  the  proper  quantities 
of  sand  and  stone  for  a  %  batch  propor- 
tioned  1-3-6.     Atlas  cement  was   used  and 


placed  across  the  arch  forms  on  which 
were  laid  longitundinal  timber  to  carry 
tracks.  At  the  crown  of  the  first  arch  the 
track  was  elevated  and  cars  were  pulled 
up  this  grade  by  the  hoisting  engine,  from 
which  point  they  proceeded  by  their  own 
momentum.  On  the  crowns  of  the  first 
and  center  arches,  switches  were  put  in. 
and  by  this  arrangement  three  cars  were 
handled  so  rapidly  that  at  no  time  did  the 
mixer  have  to  stop  on  account  of  there 
not  being  cars  available. 

The    plant    proved    sufficient    to    do    the 
work     in     rcmarkablv     short     time.      The 


Fig.  6 — View  Showing  Placing  of    Concrete  for  Arches. 


as  it  was  taken  from  the  storage  house 
it  was  put  on  the  cars  in  bags  enough  for 
every  batch,  and  opened  and  emptied  at 
the  platform.  Each  car  furnished  also  all 
the  materials  required,  and  in  this  way  an 
output  was  obtained  of  35  to  40  batches 
per  hour.  Starting  from  the  mixer  was 
the  other  industrial  railway  previously 
mentioned.  The  elevation  of  track  at  the 
mixer  was   14  ft.  3  ins.  above   M.   L.   W. 


time  from  beginning  concreting  of  first  arch 
until  the  third  was  finished,  including  the 
erection  of  all  falsework  and  forms  for 
the  last  two  arches,  was  only  29  days.  All 
the  concrete  was  placed  in  15  days,  work- 
ing not  longer  than  7  hours  a  day.  If 
four  ribs  instead  of  five  had  been  made  in 
each  arch,  .the  results  would  have  been 
even  better,  but  this  would  have  meant 
taking  a  great  risk,  on  account  of  doubtful 
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weather  at  this  season  of  the  year  and 
also  in  case  of  any  breakdown  of  machin- 
ery. 

The  building  of  falsework  for  the  spran- 
dcl  wall  and  overhanging  sidewalk  proved 
difficult  and  was  by  far  the  most  expen- 
sive of  all  form  work. 

This  falsework  was  constructed  by  rest- 
ing one  side  on  posts  placed  on  the  caps 
of  the  falsework  of  the  arches,  while  the 
other  side  was  held  up  by  posts  placed  at 
a  slight  angle  and  rammed  in  the  mud  of 
the  river  bottom.  These  posts  and  the 
caps  on  them  were  8  x  10  in.  timbers.  On 
these  caps  3x12  in.  floor  beams  were 
placed  3  ft.  c.  to  c,  being  covered  with  2 
in.  spruce  flooring,  cut  into  4  in.  strips, 
the  edges  being  tapered  to  make  tight 
joints.  The  whole  falsework  was  well 
braced.  At  all  corners  of  forms,  molding 
was  nailed  to  the  forms  to  round  oflf  the 
corners  of  the  concrete.  Panel  effects  in 
the  concrete  were  also  made  by  nailing 
battens  to  the  forms.  These  pieces  were 
generally    planed. 

Each  arch  had  expansion  joints  of  %  in. 
at  both  ends  and  also  at  a  distance  of 
24  ft.  3  ins  from  both  ends.  Each  expan- 
sion joint  was  made  up  of  %  in.  corrugated 
paper  covered  on  both  sides  with  3-ply  tar- 
paper.  The  balusters  for  the  railway  were 
all  made  on  the  job,  there  being  350  re- 
quired, and  for  this  purpose  eight  forms 
were  made.  These  were  made  in  four 
parts  each  and  were  held  together  with 
bolts  so  that  removing  the  form  was  easily 
done. 

The  base  of  these  balusters  was  8x8 
ins.,  the  height  being  2  ft.  As  previously 
stated,  eight  forms  were  made  for  this 
work.  The  forms  were  made  on  the  job. 
The  entire  labor  cost  of  making  the  balus- 
ters was: 
Carving  white  wood  blocks,   1   man 

12  days  at  $3 $  36.00 

Making  8  forms,  1  man   12  days  at 

$2.75    33.00 

Making    and    finishing    balusters,    1 

man   35   days   at   $2.75 9G.25 


Total     $165.25 

A  man  made  10  balusters  per  day.  The 
cost  for  forms  was  19.7  cts.  per  baluster, 
and  for  making  and  finishing,  each  27.5 
cts.,  giving  a  total  cost  for  labor  of  47.2 
cts. 

In  jetting  down  the  sheet  piles,  which 
were  2x8  ins.  x 20  ft.  long  on  an  average, 
100  pieces  were  put  in  place  per  day,  or  1 
piece  every  6  minutes.  This  does  not  in- 
clude moving  machine  from  one  pier  to 
another,  but  does  include  moves  while 
working  on  a  single  pier.  The  labor  cost 
was: 
1  Foreman     $  5.00 

1  Engincman     3.50 

2  Hosemcn    at    $3.50 7.00 

2  Men  preparing  piles  at  $2.50 5.00 

7  Helpers    at    $1.75 12.25 


There  being  2.000  lin.  ft.  of  piling  or 
2,066  ft.  B.  M.  gives  a  unit  cost  of  1  6/10 
cts.  per  lin.  ft.  and  $12,25  per  M.  ft.  B.  M. 
for  the  labor. 

The  labor  costs  for  forms  for  the  span- 
drel wall  and  overhanging  sidewalk  on  the 
two  sides  of  an  arch  were: 
Foreman  carpenter  at  $5 $  20.00 

Building  falsework : 

2  Carpenters   at  $3.50 28.00 

3  Men   at   $2 24.00 

Building    forms: 

2  Carpenters   at   $3.50 28.00 

6  Carpenters  at  $3 75.00 

2  Carpenters  at  2.75 22.00 

3  Helpers    at    $2. 26.00 


Total    $223.00 

There  was  about  12.000  ft.  B.  M.  of 
lumber  used  in  these  forms,  thus  giving 
a  cost  of  framing  and  erecting  per  M.  ft. 
B.  M.  of  $18.60.  With  180  cu.  yds.  of  con- 
crete put  in  these  forms  the  cost  per  cu. 
yd.  was  $1.24  for  the  labor  on  the  forms. 

The  cost  of  erecting  the   forms  for  the 
arch,  exclusive  of  the  piling,  was : 
Foreman  carpenter  6  dajs  at  $-5...  .$  30.00 

Falsework,     8,300     ft.     B.     M., 

erecting  crew : 

2  Men  at  $3.50 $  7.00 

2  Men  at  $2  50 5.00 

2  Men  at  $2.00 4.00 

2  Men  at  $1.75 3.50 


Total  4  days  at  $19.50        78.00 

Floor    beams,    5.960    ft.    B.    M., 
carpenter  crew : 

2  Men  at  $3.50 $  7.00 

4  Men  at  $3.00 12.00 

3  Men  at  $2.75 8.25 

1  Man  at  $2.00 2.00 

2  Men  at  $1.75 3.50 


Total  2  days  at   $32.75        65.50 

Erecting  crews  2  days  at  $19.50....     39.00 

Forms,    bottom    and    sides.    11,000 
ft.  B.  M.,  carpenter  crew : 

Framing  forms  2  days  at  $32.75 98.25 

Setting  forms  2  days  at  $32.75 65.50 

1    man   making  patterns,   3   days   at 

$3.50     10.50 


Total    $32.75 


Total     $386.75 

There  was  25,000  ft.  B.  M.  of  lumber 
in  the  falsework  and  forms  exclusive  of 
the  piles,  which  makes  a  cost  per  M.  ft. 
B.  M.  of  $15.47  for  this  labor.  As  there 
was  365  cu.  yds.  in  an  arch  this  gave  a  cost 
of  $1.06  per  cu.  yd.   for  this  labor. 

In  mixing  and  placing  the  concrete  for 
the  arches,  one  rib  was  done  in  a  day  so 
that  it  would  be  monolithic.  There  were 
73  cu.  yds.  in  a  rib.  The  following  was 
the  cost  of  labor  per  day  when  mixing  and 
placing  was  being  done :, 

1  Foreman    $  5.00 

1  Sub-foreman     3.50 

1  Engincman    3.50 

1  Man    runinng   mixer 2.50 

1  Concrete    placer    2.75 


4  Concrete  placers  at  $2.50 10.00 

fi  Men  on  cars  at  $2 7.80 

2  Men  on  mixer  platform  at  $2....     4.00 

1  Man  at  stock  pile 2.00 

22  Men  shoveling  at  $1.75 38.50 


Total    $79.55 

The  actual  time  of  placing  a  ring  was 
from  6  to  7  hrs.,  thus  giving  a  cost  of 
mixing  and  placing  of  85  cts.  per  cu.  yd. 
W'hcn  the  concrete  work  was  done,  some 
of  the  crew  was  knocked  ofT.  and  the  rest 
were  kept  busy  in  changing  tracks  and 
other  details.  As  stated,  a  larger  ring 
could  have  been  placed  in  a  day,  but  the 
risk  of  some  unforeseen  accident  that  may 
have  held  up  the  work  was  considered  too 
great  to  take.  Fig.  6  shows  how  these 
rmgs  were  cast. 


A  landing  stage,  designed  especially  to 
meet  the  conditions  of  the  22-ft.  tide  at 
Culebra  Island  Quarantine  Station  in  Pan- 
ama bay,  has  been  completed  at  the  Gor- 
.gona  shops,  and  will  be  erected  at  the 
quarantine  station  by  the  Division  of  Muni- 
cipal Engineering.  It  is  composed  of  three 
parts,  a  fixed  bridge,  a  float,  and  a  mova- 
ble bridge  or  gang  plank,  joining  the 
float  with  the  fixed  bridge.  The 
fixed  bridge  is  a  wooden  structure, 
26  ft.  above  the  low  water  mark, 
with  one  end  resting  on  the  island  and 
the  other  on  a  cast  iron  pier.  The  float 
is  a  steel  hull  of  barge  construction,  47 
ft.  4  in.  long  and  12  ft.  wide,  containing 
52,000  lbs.  of  steel  and  with  a  3-in.  plank 
deck.  Heavy  oak  timbers,  bolted  to  two 
cast  iron  piers,  hold  the  float  in  place  and 
allow  it  to  rise  and  fall  with  the  tide. 
Each  of  these  piers  is  made  up  of  nine  sec- 
tions of  cast  iron  cylinder?,  each  9  ft.  in 
diameter  and  6  ft.  6  in.  lon.g.  These  cyl- 
inders were  left  on  the  Isthmus  by  the 
French  and  are  a  part  of  a  hydraulic  ship- 
lift  designed  by  M.  Eiflel  as  an  improve- 
ment on  the  common  form  of  lock.  The 
movable  bridge  is  hinged  to  the  fixed 
bridge  at  one  end,  while  the  other  end 
rests  on  the  float.  It  is  118  ft.  6  in.  long 
and  was  rebuilt  at  Gorgona  from  a  section 
of  a  conve.vor  outfit  left  by  the  French  at 
Tabernilla.  It  is  a  steel  frame  with  a  plank 
walk  7  ft.  wide.  The  cost  of  the  float 
was  $5,480.06,  of  which  $2,012.53  is  for 
material;  $2,667 ..33  for  labor,  and  $800.20 
for  supervision.  The  labor  cost  on  the 
hull,  according  to  the  Canal  Record,  was 
two  and  one-half  cents  a  pound.  Work 
was  begun  on  the  stage  April  30,  and  ship- 
ment was  made  June  15.  Seven  cars  were 
required  to  carry  it  over  the  Panama 
railroad  from  Gorgona  to  La  Boca,  whence 
it  will  be  towed  out  to  Culebra  Island. 


.A  large  stripping  contract  was  recently 
awarded  to  the  Ferguson  Contracting  Co. 
of  New  York  City.  The  contract  called 
for  the  stripping  of  about  12,000,000  cu. 
yds.  of  earth  from  phosphate  beds  at  Mul- 
Iierrv.  Fla. 


July  22.  1908. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Cost    of    Excavating    Earth    With    an 
Electrically  Equipped  Shovel. 

The  Brantford  &  Hamilton  Electric 
Railway  Co.  of  Hamilton,  Canada,  has  in- 
stalled a  Thew  shovel,  operated  by  elec- 
trical power,  to  work  on  the  construction 
of  an  extension  of  its  lines.  Through  the 
kindness  of  Mr.  C.  K.  Green,  manager  of 
the  railway  company,  we  are  able  to  give 
some  records  of  this  shovel's  operation 
and  the  cost  of  some  of  the  work  that 
has  been  done. 

The  shovel  is  a  No.  1  type,  manufac- 
tured by  The  Thew  Automatic  Shovel  Co., 
Lorain,  Ohio.  It  weighs  '25  tons,  and  has 
a  radius  of  cutting  at  a  height  of  9  ft.  of 
about  24  ft.  This  style  of  shovel,  mounted 
on  a  railroad  truck,  as  shown  in  Fig.  No. 
1,  has  a  full  circle  swing.  The  hoisting, 
swinging  and  crowding  motions  are  con- 
trolled by  separate  engines.  It  was  equip- 
ped with  a  3o-h.  p.  shunt  wound  direct 
current  motor  furnished  by  the  Canadian 
Westinghouse  Co.  The  current  is  re- 
ceived through  the  truck  by  wire  cables 
as  plainly  shown  in  the  photograph,  and 
in  transmitted  to  the  motor  above  through 
copper  rings  on  the  truck  frame  and  car- 
bon brushes  suspended  from  the  swinging 
turn  table  above.  Either  direct  or  alter- 
nating current  motors  can  be  used  on 
these  shovels.  A  1  cu.  yd.  dipper  was 
used  on  the  shovel.  Two  men  were  used 
on  the  shovel,  one  for  operating  and  the 
other  for  tripping,  the  men  changing  places 
frequently. 

The  conditions  under  which  this  shovel 
was  worked  were  most  favorable.  It 
worked  in  a  gravel  pit,  the  depth  of  the 
cutting  being  about  14  ft.  The  material 
was  very  easy  to  handle.  The  pit  was 
very  long,  so  the  shovel  did  not  need  to 
be  shifted  often,  and  inasmuch  as  it  makes 
a  complete  swing,  the  time  of  shifting 
was  very  short.  A  special  trolley  wire 
was  used  for  the  motor  in  the  shovel,  so 
that  the  current  was  constant.  This  is  an 
important  feature  of  an  electrical  installa- 
tion. No  time  was  lost  in  moving  the 
shovel  ahead,  as  the  two  men  working  in 
the  pit  would  clean  out  a  space  directly  in 
front  of  the  shovel,  when  the  machine 
would  pick  up  a  section  of  track  in  the 
rear  and  place  it  in  the  newly  cleaned 
space.  While  the  two  pitmen  were  fixing 
this  piece  of  track  the  shovel  would  take 
gravel  from  the  side,  so  that  not  more 
than  a  minute  was  required  to  move  the 
shovel  ahead. 

The  company  had  an  ample  suppy  of  flat 
cars  on  which  were  loaded  14  cu.  yds. 
loose     measurement.        There     were     also 


plenty  of  motors  to  haul  the  trains  away, 
si.K  cars  making  up  a  train.  One  motor 
car  was  used  to  spot  the  cars  continuously, 
and  a  man  was  employed  as  a  signalman  to 
assist  in  spotting  cars.  The  shovel  worked 
a  ten-hour  shift,  and  any  repairing  and 
overhauling  was  done  at  night  by  another 
crew.  Operating  in  this  manner,  as  a  rule, 
the  shovel  was  loading  the  maximum  time, 
there  being  but  little  time  lost  m  placing 
cars  under  the  dipper  and  in  moving 
ahead.  With  the  electrical  current  no  time 
was  lost  in  taking  supplies  of  water  and 
fuel. 

The  trains  that  carried   the  gravel  awav 


Shovel  crew : 

2  shovelmen   t;.00 

2  pitmen    3.00 

Spotting  cars: 

1    motorman    3.00 

1  signalman    1.50 

Transporting  (2  trains)  : 

2  motormen    (i.OO 

2  trainmen  3.00 

Dump : 
2  men 3.00 


Total   $29.50 

With    l,0.j()  cu.  yds.   moved  per  day   we 
have  the  "following  unit  cost  for  labor: 

Superintendence     $0,004 

Loading 0.013 

Transporting     0.009 

Dumping    0.003 


Total    $0,029 

To  this  must  be  added  charge  for  power, 

plant    charges,    repairs    and    track    work. 

When   the  haul   increased   in  length   addi- 
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Electrically  Operated  Shovel. 


w-ere  operated  by  a  motorman  and  one 
other  man.  A  plow,  pulled  by  the  motor 
car,  was  used  to  unload  the  cars,  and  tw'O 
men  were  kept  on  the  dump  to  handle  the 
cable  of  the  plow  and  to  attend  to  other 
details. 

Owing  to  the  large  supply  of  cars  and 
motors,  to  the  favorable  conditions  in  the 
pit  and  the  method  of  operating,  the  out- 
put of  the  shovel  per  day  did  not  vary 
much.  A  great  many  days  100  flat  cars 
were  loaded  each  day  and  hauled  away. 
Tliis  meant  an  output  of  1,400  cu.  yds., 
loose  measurement,  or  1,050  cu.  yds.  place 
measurement. 

With  the  following  wages : 

Superintendent     .  .' $  4.00 

Shovelmen     3.00 

Pitmen    1.50 

Motormen    3.00 

Trainmen 150 

Dumpmen    1.-50 

We  have  a  labor  cost  for  operating  per 
day  as  follows : 
Superintendent  S  4.^0 


tional  trams  were  added,  so  tliat  the  shovel 
was  still  kept  busy  loading  the  cars. 

On  some  days  the  output  fell  to  80  car- 
loads or  less.  With  this  output,  namely 
800  cu.  yds.  place  measurement  per  day, 
the   unit   labor  cost   was : 

Superintendence    $0,005 

Loading    0.017 

Transporting  0.011 

Dumping    0.004 


Total    $0,037 

The  above  show  low  records  of  cost  for 
steam  shovel  work,  but  they  make  evident 
the  economical  features  of  excavating  with 
a  shovel  of  this  type,  as  small  and  inex- 
pensive crews  are  employed,  and  a  com- 
paratively large  output  can  be  obtained  by 
using  the  best  methods  of  operating. 


Washington  was  the  largest  producer  of 
lumber  for  1907,  producing  3.777.606  M. 
ft.  B.  M.  The  next  largest  producer  was 
Louisiana,  which  reported  2.972,119  M.  ft. 
B.  M. 
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Examples  of  High    and    Low    Cost  of  ^'"^  semper  work  was  likewise  done  in 

Wheel  Scraper  Work,   with    Com-  Kr.nding  a  railroad.     The  ground  was  free 

ments  on  the  Efficiency  "'  "f   i^''.'  "'f  7'",'  T''  '  ?'"'-'  ''''''' 

-^  easily  handled,  and  l.)a<lcd  onto  the  scraper 

Of  Work   Done.  pan  well.     No.  2'^  wheelers  were  used,  and 

In  carrying  on  eartli  e.xcavalioii.  the  cost  a  3  horse  snatch  team  with  two  men,  one 

may  vary  exceedingly,  caused  by  either  the  to   drive  the  team   and   the   other   to  hook 

local   condition   surrounding  the   work,    or  ihom  and   unhook   them   to  and   from  the 

by  the  management  displayed  in  carrying  it  scraper.    Two  men  loaded  the  scraper  and 

out.  or  by  both.     This   fact   is  well   ilUis-  two  men  were  employed  on  the  dump.     A 

traled  by  the  following  e.xamplcs  of  wheel  4  ho^se  plow  team  was  used.    The  lead  was 

scraper   work.  800  ft,,  while  the  haul  was  875  ft.  A  scraper 

Example  /.—The  wages   paid    for  a  ten  team   traveled     about     20     miles  per  day, 

hour  day  were:  „.hich  means  a   rapid  walk,  with  both  the 

Foreman     $;^.00  loaded    and     empt v    scraper.     A    No    2% 

Plow-team,    driver    and    helper 9.20  wheeler  will  carrv  %  of  a  cu.  vd.  of  earth, 

Snatch    team    driver    6.00  place  measurement.     This  is  confirmed  bv 

Scraper  team  and  driver   4.7.5  Gillette's  "Earth  Work  and  Its  Cost,"  page 

1"°''"''^''-' '•  ••   l-Gf*  00,   whe're   a   table  of  capacities   of   wheel 

Dumpmen    1.50  scrapers  is  given.     Nine  scrapers  worked  in 

^'■""^    '■"y    100  a   gang,   and   each   scraper  moved   40.5   cu. 

The  cost  per  cu.  yd.  for  doing  the  work  yds.    per   day.   an    e.xcecdingly   good    day's 

in  detail  was:  v^-ork.     This  gave   an   average  vardage  for 

P"'''-'"'-''"     $0,030  each  team  worked  of  29  cu.  vds. 

Scraper     0  270  x                •             c 

PI     ..  A   comparison     of     these   two   examples 

c    " ',"?    shows   a  woeful   difference  in   efficiencv  of 

snatching     0  07"'  1     j            t         ,        ,                      .       ' 

,       ,.                                                       ■■■   „■„„"  work  done.     In     the     last     example     each 

Loading    ■          0  038  ,    ,        •        ... 

r.         .                                                         ■   „"^  scraper   traveled  twice   the   distance  that  a 

Dumping    0  036  j- i  •      ,      ,-                  .          . 

,,,  .       t                                                        „'":^  scraper  did  in  the  first  example,  and  moved 

VV  ater   boy    0  012  »,  ■         ,  ,  

more    than    twice    the    yardage,    this    addi- 

Total     $0,574  ''°"  *°  the  yardage  being  made  possible  by 

This  work  was  on  a  job  of  railroad  con-  ^l^    ''="^"'    ^'^    ''^"'    ""^'"g    ^^^s,    although 

struction.      The   ground      had     just     been  ^^^   ''="^"'   °^   '^^'^   '^'^^  '^^   ^^""^   '"  ^oth 

cleared,   but  as  the  cut   was   only   from  4  """'•     ^"  "^^^"P'-^  ^'°-  ^-  ""'^  '"  ^"aP'^" 

to  5  ft.  deep  at  the  higliest  point,  the  roots  T'"              '"    ""*   ^''"^'   ''"^'''   '"    ^°-    " 

and  stubs  interfered  somewhat  in  the  work  f  scrapers  were  used,  which  was  enough  to 

The   material  was   stiff   red   clay  and   was  ''^'^f    "'^    '°^^'"°    ^ang   working   continu- 

wet  and  heavv,  so  much  so  that  it  was  im-  T^''     ^''^  T  "^  °"'>'  ^  ^^'heelers  meant 

possible  to  heap  the  scraper  when  loading.  '^'f  P'"""'  °^  .^^'  *"""=  *'"=  '°="^'"S  ""^-  "'=^= 

No.  2%  wheelers  were  used  and  a  3  horse  ""''■   ""''^  ""*  naturally  gave  a   slow  pace 

snatch   team.     A   4  horse   plow   team   was  1°  ^"  "'^  '^'°'^-     '^^'^  '"='*'^'^  t*^*"  '"  '^e 

used  and  2  men  loaded  the  scrapers,  while  ^''  '^''^  ^'^"^  '^'■""^"   ''>'  '''  "'*"•  ^^^o  also 

2    men    worked   on   the   dump     which   was  ^^^  '°  ''°°''  ='"''  ""'^°°'^  '^^  ^^^"^  t°  the 

across  marshv  ground.     The  lead  was  800  '"^P"'  "'"'^   '"   "'"■  '^'=°"''   '^^''^  ='"°*'^*^'' 

ft.,    while    the    haul,    that    is,    the    distance  "'^"    ^'^    ""''    '•'"■'"=    ""'^    '''"''    al'o^ing 

traveled   in   making   each   round   trip,   was  T'"  ""'"^     '°  '''  ''°"'-     '"  ""^  '^"^  '''""' 

1,000  ft.     Five  scrapers  were  worked,  and  \''^  "",'"''  ^.^^'^   '''■''^"^  ^20  scrapers  in  a 

a  scraper  moved  18  cu.  yds.  per  dav,  while  ,  ,L  '   "      '"           '^"""'^    example  nearly 

the  cu.  yds.  moved   for  each   team 'of  two  I'^OO    scraper    loads    were   handled    by   the 

horses  worked,  was  only  10.     Each  scraper  '"'"''''  *''^'"-    ^'"'  ™^''"'  "'^'  °"'>'  '''  ""'^ 

team  traveled  about  10  miles  per  day.  °''"  ""^'^  ''  """"''=  "''''=  consumed  in  load- 

Example  //.—The  wages  paid  for  a  ten  "'^' 

hour  day  were ;  The  plow  team  loosened  in  the  first  ex- 

I'oreman     $3.00  ample   only  90   cu.   yds.  per   day.   while   in 

Scraper  team  and  driver 4.75  the    second   case   they    loosened    about   365 

I'low  team,  driver  and  helper 9.50  '^"-  y'^- 

Snatch  team,   driver  and  helper 7.50  ^^e   conditions     surrounding     the     first 

Loaders 1.60  work  were  adverse  ones,  while  in  the  sec- 

Dumpmen    1.50  ond  case  they  were   all   favorable,   besides 

Water    boy    1.00  there  were  not  enough  scrapers  in  the  first 

The  cost  per  cu.  yd.  for  doing  the  work  ^ang. 

in  detail  was :  These  things  all  added  to  the  cost  of  the 

Foreman     $0,008  work,  as  compared  to  example  No.  II.  but 

Scrapers     0.117  '^e   poor   standard    of   work   done    in   the 

Plowing    0.027  '^''^'  '^'''^'^'  '"  '^e  number  of  scrapers  used. 

Snatching    0.021  '^^"    '^'^    attributed    to    the    foreman.      The 

Loading    0.009  good    work   was  .  done   by   an    experienced 

Dumping    0.008  railroad    foreman,   a   man   who    had   more 

Water  boy  0.003  '''an    30   years    of    experience    in    railroad 

grading,  and  one  who  had   given   thought 

^'^'•'''      $0,193  and  study  to  his  work,  and  he  had  repeat- 


edly had  charge  of  scrapsr  work.  With 
his  experience,  and  through  continual 
watching,  his  scrapers  moved  with  clock 
like  precision,  his  men  worked  with  a  snap 
and  vim,  and  small  accidents  and  incidents 

^were  not  allowed  to  interfere  with  the 
movement  of  the  teams  and  men.  Scraper 
loaders  allowed  to  hold  a  pan  wrong, 
means,  not  only  the  stalling  of  the  team 
being  loaded,  but  the  delaying  of  teams 
following.  Poor  plowing  can  also  ^e.\3ff 
the  work,  as  can  other  incidents. 

In  the  first  example  the  foreman  was  not 
only  of  limited  experience  as  a  foreman, 
but  totally  inexperienced  in  scraper  work. 
He  thought  his  work  consisted  of  stand- 
ing on  the  side  of  the  cut  watching  the 
loading  crew,  with  the  result  that  his  gang 
nominally  ran  itself,  and  there  were  fre- 
quent delays  from  various  causes.  The 
teams  moved  at  a  snail's  pace,  and  money 
was  lost  on  the  work.  It  is  true  that  he 
was  handicapped  by  being  short  of  teams, 
and  by  other  things,  but  by  close  attention 
to  his  work  he  could  have  bettered  many 
conditions  and  cut  down  the  cost  of  the 
work.     With  the  dhmp.  hea\-y  material  he 

could  have  had  the  ground  plowed  two  or 
three  times  ahead  of  the  scraper,  so  as  to 
break  it  up  as  much  as  possible  and  thus 
have  loaded  the  scrapers  quicker  and  bet- 
ter. Each  scraper  could  have  thus  carried 
a  heaping  load. 

The  plow  team  could  have  easily  done 
this  extra  work,  as  in  loosening  only  90 
cu.  yds.  per  day  they  were  bound  to  be 
idle  at  least  70  per  cent  of  the  time.  This 
extra  plowing  would  have  also  cut  up  the 
roots  better,  making  easier  loading  for  the 
scrapers.  The  teams  were  capable  of  mak- 
ing a  greater  distance  than  10  miles  per 
day,  and  it  was  clearly  the  foreman's  fault 
that  they  did  not  do  so. 

This  shows  how  easily  it  is  for  a  fore- 
man to  shirk  his  work,  and  it  also  shows 
tliat  a  contractor  is  frequently  at  the  mercy 
of  his  foreman.  The  lesson  is  also  taught 
that  experienced  foremen  capable  of  ob- 
taining good  work  from  their  men  and 
teams,  are  the  ones  to  be  hired,  as  their 
salaries,  even  if  high,  is  but  a  small  item 
of  the  cost  of  the  work,  and  when  efficient 
work  is  done  the  foreman  cost  is  a  less 
proportion  of  the  total  cost  of  the  work 
than   when  indifferent  work   is  done. 

It  is  true  that  young  men  must  be 
trained  to  assume  charge  of  work  as  fore- 
men, but  this  can  be  done  by  giving  them 
positions  of  sub-foremen  or  assistant  fore- 
men, until  they  have  gained  some  experi- 
ence, and  they  should  be  impressed  from 
the  start  of  the  importance  of  close  study 
of  all  the  work  they  do,  not  so  much  to 
follow-  what  has  been  done  by  others,  but  to 
learn  new  ways  and  methods  that  will  re- 
duce the  cost  of  the  work  in  hand.  When 
they  are  finally  put  in  charge  of  work  by 
themselves,  it  is  necessary  for  the  superin- 
tendent of  the  job  to  watch  them  continu- 
ally, and  to  render  them  every  assistance 
possible.     This   should  not  be  done  bv  al- 
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ways  finding  fault  with  them,  but  by  ad-* 
vice  and  instruction,  and  reprimanding 
when  it  is  imperative  to  do  so. 

We  have  given  the  cost  of  these  two 
jobs  not  so  much  for  the  vakie  of  the  cost 
data  they  contain,  but  rather  to  illustrate 
how  work  can  cost  much  more  than  it 
should,  and  to  show  the  need  of  good  fore- 
manship. 


Unclassified  and  General  Articles 


Note:  This  section  is  de\oted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


The  Cost   of   Repairs   to   Locomotives 
and   Cars. 

During  the  11  months  from  July  1,  1907, 
to  June  1,  1908,  the  cost  of  repairing  the 
locomotives  in  the  service  of  the  Isthmian 
Canal  Commission,  at  work  on  the  Pan- 
ama Canal,  was  $250,800.21.  There  were 
280  locomotives  in  service,  thus  making 
the  cost  of  repairs  $895.72  per  locomotive, 
which  would  be  $81.45  .per  month  or 
$977.16  per  year.  On  the  isthmus  work 
is  carried  on  in  one  shift  every  day  in  the 
year,  except  Sundays  and  holidays. 

These  locomotives  are  standard  gage  and 
the  majority  of  them  have  been  bought 
since  the  U.  S.  Government  has  started 
the  work  on  the  canal,  the  rest  being  those 
left  by  the  old  French  company  and  re- 
paired by  the  Isthmian  Canal  Commission. 
Up  to  July  1,  1907,  there  had  been  spent 
for  locomotives  by  the  commission  $2,088,- 
633.17,  which  would  mean  an  average  value 
for  each  of  the  280  locomotives  of  about  - 
$7,500.  Thus  the  repairs  for  a  year  have 
been  about  13  per  cent  of  the  cost,  or 
about  1.1  per  cent  per  month. 

In  building  a  new  line  for  the  Western 
Maryland  R.  R.  in  Maryland  Mr.  Mike 
Elinore  used  on  this  work  at  Big  Pool, 
Md.,  8  cars  of  the  Lawson  type.  The  ma- 
terial handled  was  a  heavy  clay  and  some 
gravel,  with  occasional  boulders  in  it.  The 
cars  were  loaded  with  a  steam  shovel. 
The  average  haul  was  11  miles.  The  cars 
were  worked  for  eight  months  on  this  job, 
and  in  that  tiine  handled  200,000  cu.  yds. 
of  material,  making  an  average  of  25,000 
cu.  yds.  per  car. 

The  Lawson  car  is  of  steel  throughout. 
of  standard  gage  and  of  the  M.  C.  B. 
standard  type.  The}'  have  a  capacity  of 
80,000  and  100,000  lbs.  It  is  a  side  dump 
car,  being  operated  by  compressed  air 
taken  from  the  locomotive.  The  eight  cars 
were  valued  at  $25,000  and  before  going 
onto  the  job  were  put  in  first  class  con- 
dition. The  cost  of  repairs  on  these  eight 
cars  for  the  eight  months  that  they  were 
in  use  was  only  $9.81.  This  put  them  in 
as  good  condition  as  when  they  were  sent 
to  the  job,  ordinary  wear  excepted.  This 
would  mean  $14.70  for  repairs  for  the 
eight  cars  for  a  year,  or  about  $1.85  per 
car  per  year.  This  is  a  very  low  cost  for 
repairs  for  cars  used  in  excavation. 


The  output  of  coal  in  1907  in  the  mines 
of  the  United  Kingdom  was  267.830.962 
tons,  a  total  of  940.618  persons  are  em- 
ployed in  the   mines. 


The  Fall  Increaser,  A  Device  for   In- 
creasing Turbine  Efficiency.* 

BY  CLEMENS  HERSCHEL.t 

Those  who  have  studied  the  theory  of, 
or  have  worked  with,  a  Venturi  Meter  will 
not  have  failed  to  notice  that  "negative 
pressure,"  or  suction,  may  be  generated  in 
the  throat  of  the  meter.  Such  negative 
pressure,  amounting  to  a  suction  sufficient 
to  hold  suspended  a  water-column  of  25.5 
ft.  in  height,  was  observed  during  the  ma- 
king of  the  original  Venturi  Meter  experi- 
ments, recorded  in  the  Transactions  of  the 
American  Society  of  Civil  Engineers  of 
1887  and  1888.  The  East  London  Water 
Works  Company  habitually  used  the  first 
48-in.  meter  set  up  by  them  about  1897  to 
pump  out  the  meter  vault,  by  connecting 
the  throat  of  the  meter  to  the  leakage  ac- 
cumulated in  the  vault.  This  gave  me  the 
idea  in  1903,  when  told  in  Zurich,  Switzer- 
land, of  the  crude  apparatus  of  M.  Saugey 
of  Geneva,  in  charge  of  the  Chevres  Power 
House  of  the  city  of  Geneva,  that  by  the 
use  of  negative  pressure  a  much  better  re- 
sult could  be  achieved.  Other  occupations 
soon  drove  this  idea  from  my  mind,  and  it 
remained  dormant  and  forgotten  until  1907, 
when  I  read  an  account  of  the  Saugey  ap- 
paratus and  its  tests  in  the  Zeitschrift  dfs 
Vereiiis  Deutschcr  Ingcnieure.  There  fol- 
lowed a  protracted  series  of  sit-and-thinl; 
creative  hours  of  mental  work ;  a  letter  to 
a  friend  in  Geneva  saying  that  I  could  con- 
struct better  than  what  they  had  before 
them ;  his  reply  saying  that  the  city  of 
Geneva  had  in  March,  1907,  offered  prizes 
for  a  design  of  a  power  house  to  be  built 
at  La  Plaine  (Usine,  No.  3)  :  my  determi- 
nation to  compete;  the  full  invention  of  the 
Fall-Increaser ;  in  October  of  that  year  an 
award  to  me  of  one  of  the  prizes  offered ; 
the  issue  of  United  States  Patent  No.  873,- 
435,  Dec.  10,  1907 ;  and  the  series  of  ex- 
periments on  the  Fall-Increaser  now  to  be 
described. 

The  experiments  were  made  at  the  Test- 
ing Flume  of  the  Holyoke  Water  Power 
Co.,  Holyoke.  Mass.  This  testing  flume 
was  built  in  1881,  principally  as  a  means 
for  measuring  the  amounts  of  water  usco 
by  the  various  tenants  of  the  Holyoke  Wa- 
ter Power  Co.,  although  it  was  always  con- 
templated that  turbine  tests  for  turbine 
builders  and  others  should  also  be  made 
(over  1,700  have  been  made  to  date"),  and 
that  the  flume  should  also  be  available  for 
the  making  of  other  large  scale  hydraulic 
experiments.  Thus  the  first  two  Venturi 
Meters  made  were  tested  in  this  flume,  and 
a  description  of  the  flume  may  be  found  in 

•Condensed  from  the  Harvard  Engineering 
Journal. 
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the  account  of  the  original  Venturi  Meter 
experiments,  above  cited.  Having  thus  been 
created  in  this  testing  flume,  it  was  very 
fitting  that  the  Venturi  Meter  should  in 
turn  come  back  to  the  flume,  and  as  a  mere 
implement  assist  in  the  tests  and  the  estab- 
lishment of  the  Fall-Increaser,  as  will  pres- 
ently appear. 

Now  as  to  the  Fall-Increaser ;  it  is  best 
illustrated  by  a  brief  description  of  its  use 
as  designed  for  a  case  in  actual  practice. 
The  city  of  Geneva,  Switzerland,  which  has 
long  had  in  operation  two  municipal  central 
power  stations,  utilizing  the  outflow  of 
Lake  Leman  (being  a  reservoir  on  the  river 
Rhone),  on  March  1,  1907,  announced  its 
intention  of  building  a  third  one,  at  the 
same  time  calling  for  plans  and  estimates, 
as  was  above  stated. 

This  Power  House  No.  3,  like  Power 
House  No.  2,  was  to  have  no  dam  appur- 
tenant to  it,  to  create  a  fall  in  the  river, 
but  only  huge,  balanced  gates  across  that 
portion  of  the  river  which  the  power  house 
itself  did  not  occupy.  The  discharge  of 
the  river  at  the  power  house  thus  takes 
place  either  wholly  through  the  wheels  in 
use,  or  else  partly  through  the  wheels  r.nd 
the  remainder  underneath  the  gates,  these 
being  adjusted  constantly  so  as  to  keep  up 
the  required  head  acting  on  the  wheels. 
An  unfortunate  feature  of  such  an  arrange- 
ment of  power  plant  is  the  necessity  of 
lowering  the  head-wate*  in  times  of  great 
river  flow  (ordinarily  called  high  water), 
so  as  to  give  the  river  slope  enough,  down 
to  the  power  house,  to  carry  off  its  flood 
flow  without  overtopping  the  gates  and  the 
power  house  floor,  while  at  the  same  time 
the  plant  is  subject  to  a  rise  in  the  river 
down-stream  from  the  power  house  (the 
ordinary  case  of  back-water),  thus  losing 
fall  at  both  head-water  and  tail-water,  a 
sort  of  "cutting  the  loaf  at  both  ends."  In 
this  way  the  fall  at  La  Plaine  was  ex- 
pected to  vary  from  some  43  ft.  in  times 
of  'iow  water,"  down  to  only  about  26  ft., 
when  there  is  an  abundance  of  water  in  the 
river.  The  first  of  these  conditions  obtained 
for  about  100  days  in  an  average  year, 
while  the  second  obtained  for  the  other  265 
days.  It  thus  became  of  importance  to 
utilize  as  much  of  this  abundant  flow  of 
the  river  as  possible,  or  else  the  output  of 
power  at  this  station  would  vary  inordi- 
nately, and  competitors  were  especially  in- 
vited by  the  city  in  its  Programme  de  Con- 
cours  to  endeavor  to  meet  the  point  thus 
presented. 

Ordinarily,  or  hitherto,  many  attempts 
have  been  made  to  construct  water-power 
plants,  subject  to  back-water,  in  manner 
to  produce,  in  a  certain  measure,  more 
power    during    times    of    back-water    than 
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the  avail.ililc  tall  woiilil  produce  when 
using  simple  h>drauiic  turbines ;  by  put- 
ting in  complex  arrangements  of  turbine 
wheels,  frequently  consisting  of  experi- 
mental designs  or  arrangements  of  such ; 
with  a  moderate  success  in  some  cases, 
and  a  total  failure  in  others. 

But  with  the  use  of  the  Fall-Increaser 
no  such  complex  design  or  arrangement  of 
turbines  is  cahed  for.  Any  simple,  good 
construction  of  turbine  will  suffice;  and 
by  keeping  the  fall  acting  on  the  turbines 
a  constant,  the  Fall-Increascr  accom- 
plishes much  more  with  the  simple  tur- 
bines spoken  of  than  could  possibly  be 
done  by  the  use  of  any  of  the  turbine  ar- 
rangements which  have  been  referred  to, 
or  such  as  have  hitherto  been  used. 

The  power  house  design  I  sent  in  to 
meet  these  views,  and  the  situation  pre- 
sented, is  shown  in  Figure  1.  The  large 
circular  wicket-gate,  shown  open  in  the 
drawing,   is   only   left    open   at    times    of    a 


will  ciuse  the  turbines  to  yield  about  1.8 
times  the  power  they  would  naturally 
produce ;  on  the  well-known  principle  of 
the  power  of  a  turbine  varying  as  the  3-2 
power  of  the  fall,  its  own  gate-opening  re- 
maining constant;  and  that  the  construc- 
tion expense  involved,  since  the  invention 
consists  principally  in  leaving  the  proper 
shaped  holes  in  the  concrete  foundation 
of  the  power  house,  is  surprisingly  small. 
It  will  frequently  amount  to  not  more 
than  about  $4  per  horsepower,  all  charges 
included ;  a  Sxed  charge  of  about  24  cents 
per  annum  per  horse-power.  In  return  for 
this,  many  kilowatt  hours  will  be  pro- 
duced annually,  and  at  a  time  when  they 
are  most  needed,  thus  saving  at  such  times 
the  use  of  auxiliary  heat  engines  to  meet 
both   normal  and  peak  loads. 

To  test  my  own  reasoning  in  this  mat- 
ter, for  there  had  been  no  time  for  this  up 
to  the  date  of  mailing  this  design  to 
Geneva    (about    Aug.    15,    190"),    and    only 


Fie.  1 — Sketch  of  Power  House  Design. 


low-water  flow  in  the  river,  at  whicli 
times  the  Fall-Increasers  are  not  in  use, 
and  their  operating  gate,  shown  on  the 
right,  is  shut  off.  There  are  two  Fall- 
Increasers  for  each  turbine  unit  of  two 
turbines  on  one  vertical  shaft,  and  their 
discharge  cones  are  made  elliptical,  with 
the  major  axis  placed  horizontally,  so  as 
to  keep  down  the  outside  top  of  the  con- 
crete cones,  used  as  an  apron  to  receive 
the  direct  discharge  of  the  two  turbinea 
through  the  large  wicket-gate.  When  the 
two  turbines  discharge  through  the  Fall- 
Increasers    this    large    wicket-gate    is    shut. 

The  Fall-Increasers  shown  undeineath 
the  turbines,  and  operating  at  a  time  when 
the  direct  discharge  of  the  turbines  has 
been  shut  off,  exhaust  the  turbine  dis- 
charge from  the  vacuum  box,  and  also 
produce  a  partial  vacuum  in  this  vacuum 
box,  thus  increasing  the  fall  that  would 
otherwise   act   upon    the   turbines. 

I  may  say  at  once  that  the  fall  may  thus 
readily    be    increased    50    per    cmt.    which 


7  weeks  in  which  to  make  all  the  draw- 
ings and  the  report  called  for,  I  devised 
the  experimental  plant  shown  in  Figure 
2.  This  was  set  up  in  the  Holyoke  Test- 
ing Flume,  already  spoken  of,  and  let  me 
say  here,  that  some  of  the  most  delightful 
hours  I  ever  spent  in  my  life,  were  thus 
passed  in  this  cold  and  wet  old  testing 
flume;  clad  in  workman's  clothes;  in  the 
company  of  assistants,  many  of  whom 
I  had  left  in  Holyoke  in  1889.  on  resign- 
ing the  position  of  Hydraulic  Engineer 
to  the  company  to  take  up  certain  duties 
in  New  York;  all  eagerly  pursuing  the 
workings  of  natural  laws  as  they  might 
be  developed  by  the  apparatus  we  were 
using. 

A,  in  Figure  2,  represents  what  we 
called  the  vacuum  box,  made  of  the  pe- 
culiar L  shape  shown,  so  as  to  fit  into 
the  available  space  in  the  testing  flunit. 
Made  of  wood,  with  a  double  lining  <if 
the  floor,  Cc'lin?  and  sides,  and  plenty  of 
w'.-.iie  lead  in  all  the  joints  to  ensure  tight- 


lies '.  When  in  use  this  box  was  wholly 
under  water,  so  that  leakage  could  only 
consist  of  a  leakage  of  water  into  the 
box.  From  various  indications,  it  is  be- 
lieved that  there  was  very  little  leakage 
during  the  final  experiments.  In  some  of 
the  learlier  ones  when  there  was  a  vacuum 
of  nearly  27  ft.  of  water-column  in  the 
box,  the  delights  of  working  with  a  vac- 
uum chamber  made  of  spruce  wood  were 
experienced  to  the  full,  and  up  to  the 
bursting  in  of  the  floor  and  sides  of  the 
box ;  but  a  reconstruction  of  the  bracing, 
inside  the  box,  soon  made  it  tight  and 
solid. 

B  is  the  16-in.  pipe  bringing  in  the  "op- 
erating  water"   to   the   "throat-piece"   C. 

Six  different  shapes  of  throat-piece  were 
tested,  and  each  of  these  was  tested  with 
some  of  the  draft-holes  closed  up,  so  as 
to  find,  experimentally,  the  best  shape  of 
throat-piece,  and  proper  area  of  draft- 
holes.  In  the  apparatus  shown,  a  change 
of  V>  in.  in  the  diameter  of  one  end  of  the 
throat-piece  will  make  a  difference  of  3 
per  cent  or  more  in  the  efliciency  of  the 
Fall-Increaser. 

The  apparatus  is  completed  by  the  wood- 
en cone  D,  forming  a  prolongation  of  the 
throat-piece. 

If  a  turbine  water  wheel,  or  other  wa- 
ter discharging  apparatus  is  attached  to 
such  a  vacuum  box,  and  the  operating 
water  is  allowed  to  flow  through  the  pipe 
B,  a  vacfiim  or  negative  pressure  may 
be  generated  inside  the  box.  which  will 
increase  the  discharge  of  the  turbine  or 
feed-water  pipe,  by  increasing  the  head 
acting  on  it;  and  in  case  of  a  turbine,  will 
increase  the  power  of  the  turbine,  as  has 
been  stated,  by  an  amount  proportional  to 
/iV:  when  h  is  the  original  head  acting  on 
the   turbine. 

In  the  experiments  under  consideration, 
a  16-in.  Venturi  Meter  measured  the  op- 
erating water;  and  a  12-in.  meter  meas- 
ured the  feed-water;  and  it  was,  naturally, 
of  the  greatest  convenience  to  be  able  to 
know  at  every  moment  of  time  how  much 
water  was  passing  through  each  pipe ;  or, 
by  means  of  the  regulating  gates  on  the 
16-in.  and  the  12-in.  pipe,  to  set  these  gates 
so  as  to  discharge  a  desired  quantity  of 
water. 

The  head  acting  on  the  operating  wa- 
ter was  measured  by  a  water-column, 
tapped  into  the  flange  and  through  the 
walls  of  the  16-in.  pipe  at  a;  while  the 
vacuum  produced  was  measured  by  a  bent 
tube  manometer  tapped  into  the  ceiling  of 
the  vacuum  box,  sucking  up  a  column  of 
colored  water  out  of  a  pail,  as  shown  at  b. 
In  some  of  the  experiments,  the  water- 
column,  tapped  in  at  a,  did  not  exist ;  and 
for  such,  the  loss  of  head  caused  by  the 
Venturi  Meter  (the  16-in.  regulating  gate 
in  these  experiments  was  left  wide  open), 
and  by  the  16-in.  pipe,  including  its  two 
bends,  was  taken  as  found  for  the  same 
quantities  of  water  passing  the  16-in.  pipe, 
in   the   experiments   made  after  the  water- 
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column  had  been  tapped  in  at  0.  The 
vacuum,  also,  was  measured  in  some  of 
the  experiments  by  a  spring  vacuum  gauge, 
which  was  compared  with  a  mercury  col- 
umn both  before  and  after  the  experi- 
ments. 

Table     I    gives     the     results    of    experi- 
ments   on    throat-piece   F,    while    Table    II 


the      turbine 
{h+h'). 


with      the 


increaser^  Q' 

Also Q  :Q'  =  Vh:Vh  +¥,  or  Q  =  — -^ 

V  It  ■*■  h' 

Work-   gained    by   the    use   of    the   in- 
crea<er — 

=  Q'  (li^h-)  —  Qh. 

V    ll  r  ll' 

And  the  efficiency  of  the  increaser  is  this 
quantity,  divided  by  the  work  employed  to 
gain  it ;  or 

Efficiency  ^^ 

operating  water  X  /;. 

The  fact  clearly  shown  by  Diagram  I, 
that  the  efficiency  of  the  Fall-Increaser  is 
the  same,  for  equal  water-ratios  and  head- 
ratios,  is  a  valuable  one;  enabling  the 
normal  efficiency  to  be  maintained  for  all 
the   varying   discharges  of  the  turbine. 

Water  level 


ma>s  of  water  within  it.  Or,  in  still  other 
words,  pressure,  and  also  negative  pres- 
sure, is  a  state  of  matter,  which  may  af- 
fect any  body  of  water,  as  soon  as  any 
part  of  it  is  properly  acted  upon,  by  other 
water.  In  this  case  the  suction  or  nega- 
tive pressure  produced  by  the  operating 
water  inside  of  the  throat-piece  pervaded 
the  whole  contents  of  the  vacuum  box,  and 
could  be  indicated  by  the  proper  gauge 
tapped  into  any  part  of  the  box. 

The  efficiency  of  30  per  cent  found,  need 
not  seem  low  to  any  one,  when  compared 
with  turbine  efficiencies.  It  is  a  higher  ef- 
ficiency than  found  for  many  of  this  gen- 
eral class  of  apparatus,  and  docs  b;it  little 
harm  in  the  present  instance.  Its  princi- 
pal effect  when  compared  with  a  larger 
efficiency  is  to  make  a  little  larger  the  di- 
ameter of  the  holes  and  orifices  left  in  the 
concrete  foundation  of  the  power  house, 
and    that    costs    but    a    very     little     more. 


Fig.  2 — Sketch  Showing  Experimental  Plant. 


gives  the  full-gate  operating-water  ex- 
periments on  throat-piece  B.  As  will  be 
seen  from  Table  I,  and  from  its  represen- 
tation in  Diagram  I,  the  efficiency  of  the 
Fall-Increaser  is  the  same  for  equal  ratios 

water  lifted                         head  gained 
of  and     of  ; 

operating  water  operating  head 

called,  respectively,  the  "water  ratio"  and 
the  "head  ratio."  This  having  proved 
true  in  all  the  complete  series  of  experi- 
ments, it  authorizes  the  plotting  of  the 
diagram  for  throat-piece  B,  from  the  re- 
sults alone  of  the  full-gate  operating-wa- 
ter experiments  made  with  that  throat- 
piece. 

In  an  apparatus  of  this  sort  it  aoes  not 
palpably  appear  what  is  the  true  efficiency 
of  the  apparatus. 

The  Fall-Increaser  comprises  the  vac- 
uum box,  no  less  than  the  throat-piece 
and  its  feed,  and  exhaust;  and  as  such, 
causes  increased  discharge  of  the  turbine, 
to  which  it  is  applied,  as  well  as  an  in- 
crease of  fall  acting  on  the  turbine  as  has 
already  been  noted. 

Let   A  ^operating  head,   on    16-in.   pipe; 
/I'^head  gained;   or  vacuum. 
Q'^  water  lifted  =:  discharge  of  tur- 
bine under  head 
(h  +  in. 
Q  =  discharge      of      turbine      under 
head  h. 

The  work  done  by  the  turbine  without 
the  increaser  :^  0/1 ;  and  the  work  done  by 


A  rather  startling  feature  of  the  ex- 
periments was  shown  by  the  action  of  a 
float;  used  to  indicate  the  water  level  in- 
side the  vacuum  box;  see  f  in  Figure  2. 
This  float  would  be  firmly  pressed  by  fio- 


There  is  not  likely  to  be  any  scarcity  0/ 
freshet  water  for  operating  the  Fall- 
Increaser,  so  that  no  harm  is  done  in 
this  direction  by  a  30  per  cent  efficiency. 
In  the  case  of  the  city  of  Geneva,  a  carc- 


tation  against  the  inside  ceiling  of  the 
vacuum  box,  while  the  vacuum  gauge  in- 
dicated may  be  14  feet  of  vacuum  or  nega- 
tive pressure.  In  other  words,  though  the 
vacuum  box  was  full  of  water,  there,  nev- 
ertheless, was  a  partial  vacuum  of  14  feet 
of    water    column,    pervading    the    whole 


Operating  Water 

gram  1. 

ful  analysis  of  five  years'  daily  record  of 
river  flow*  showed  that  the  normal  power 
output  of  Usine  No.  3  could  have  been 
maintained   by   the   Fall-Increaser    for   the 


•See  Transactions  of  American  Society  of 
Civil  Engineers,  1907,  for  a  similar  analysis 
of  20  years'  flow  of  the  Connecticut  River. 
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],325   daj's    of    lnw 
those  five  years. 

The  ma.ximum  efficiency  of  throat-piece 
B  corresponds  to  a  water-ratio  of  0.33, 
while  in  throat-piece  F  it  corresponds  to  a 
water-ration  of  only  0.25.  That  is  to  say, 
in  the  case  of  throat-piece  J5,  the  operating 
water  must  be  three  times  the  discharge 
of  the  turbine,  and  in  the  case  of  throat  F, 
it  must  be  four  times  the  discharge  of  the 
turbine,  to  attain  a  maximum  of  efficiency, 
and  a  high  head-ratio.  In  practice  it  will 
generally  be  found  best  to  compromise  in 
this  matter,  and  be  content  with  less  than 
the  greatest  possible  head-ratio.  Thus,  in 
the  case  of  throat  B,  it  is  perfectly  expe- 
dient to  make  the  head-ratio,  say  0.50,  with 
a  water-ratio  of  0.42  and  an  efficiency  of 
0.28.     See  Diagram   II. 

It  was  in  this  inter-relation  of  head-ra- 
tio and  water-ratio  that  the  several  throat- 
pieces  tested,  differed  most.  So  much  so. 
as  to  render  the  use  of  some  of  them  im- 
practicable for  purposes  of  a  Fall-In- 
creaser. 

The  Fall-Increascr  is  not  an  ejector,  and 
experiments  made  with  an  ejector  form 
of  throat-piece,  and  a  5'^-in.  nozzle  en- 
deavoring to  operate  it,  gave  so  poor  re- 
sults that  there  was  no  encouragement  to 
continue  along  those  lines. 

Nor  does  it  seem  to  me  that  the  forms 
of  formulae  found  in  the  books  and  learned 
transactions  for  computing  the  work  of 
ejectors,  based  on  the  assumption  of  an 
impact  of  the  nozzle  stream  upon  the  wa- 
ter within  the  throat-piece,  are  based  upon 
a  proper  assimiption  to  produce  a  correct 
formula  for  representing  ejector  action. 
To  my  mind  an  ejector  is  only  another 
form  of  negative  pressure  apparatus,  in 
which  suction  causes  the  water  to  enter 
the  throat-piece  through  a  ring-shaped  ori- 
fice situated  all  around  the  nozzle,  rather 
than  through  holes  fashioned  in  the  throat- 
piece  itself,  and  distributed  over  its  whole 
outside    surface,    as    in    the    Fall-Incrcascr. 

It  is  with'  great  pleasure  that  I  make 
acknowledgment  here  of  the  aid  given  me 


.40  W)  .00  .70 

Watfi-  Lifted 
(.tperatlng  Water 

ram  2. 

hiitli   in   the   making  and   in   the  computing 
of   these   e.\periments   by   Mr.   A.   F.   Sick- 
man,  my  former  assistant  at  Holyoke,  and 
TABLE    I— EXPERIMENTS    ON    THROAT 


successor  in  the  work  and  duties  of 
Hydraulic  Engineer  of  the  Holyoke  Wa- 
ter Power  Company;  also  to  the  East  Jer- 
sey Pipe  Company  of  Paterson,  N.  J., 
Thos.  H.  Gillespie,  Vice-President,  for 
the  gift  of  tlie  10-in.  pipe;  to  the  Society 
for  Promoting  Useful  Manufactures,  John 
H.  Cook,  Engineer,  of  Paterson,  N.  J.,  for 
the  loan  of  a  16-in.  valve ;  to  the  Water 
Department  of  the  city  of  Holyoke,  James 
Tighe,  Engineer,  for  the  loan  of  16-in. 
and  12-in.  pipe,  and  a  12-in.  valve;  to  the 
Builders  Iron  F"oundry  of  Providence,  R. 
I.,  for  the  loan  of  a  16-in.  and  a  12-in. 
Venturi  Meter,  and  of  two  Manometers ; 
and  last,  but  not  least,  to  the  Holyoke  Wa- 
ter Power  Company,  for  especial  help  and 
favors  shown  me  in  aid  of  the  making 
of  these  experiments. 


During  the  past  four  years  contracts  have 
been  placed  for  185,150  bbls.  of  cement  for 
use  on  the  Isthmian  Canal  work,  and  all 
but  about  two  thousand  barrels  of  this  was 
delivered  in  barrels. 
PIECE    "F"    WITH  ALL  HOLES  OPEN. 
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TAHLIO    II— EXPERIMENTS    ON    THROAT    PIECE    "B"    WITH   ALL  HOLES    OPEN. 
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LETTERS  TO  THE  EDITORS. 

Standard  Sizes  for   Periodicals. 

Sirs  :  The  writer  has  noted  with  in- 
terest your  comment  upon  the  standard 
sizes  of  periodicals  and  catalogues  in  your 
issue  of  July  1,  1908.  This  matter  is  of 
special  importance  in  these  days  of  high 
rental  value  per  square  foot  of  office  space, 
and  especially  since  the  advent  of  the 
vertical   filing   system. 

The  writer  believes  that  in  view  of  the 
great  convenience  of  the  vertical  letter  file 
which  takes  a  sheet  8%  x  11  ins.  in  size, 
that  the  technical  periodicals  will  some 
day  find  it  to  their  advantage  to  reduce 
their  page  from  the  present  9  x  12  standard 
to  the  standard  letter  size  of  8%  x  11. 

You  may  be  interested  to  see  how  in 
one  filing  system  the  pages  of  engineering- 
contracting  are  trimmed  to  adapt  them 
to  this  system  of  filing  and  reference.  The 
sheet  attached  shows  the  trimming  that  is 
necessary,  and  also  the  standard  Tengwal! 
punching  which  enables  a  large  number  of 
sheets  upon  the  same  general  subject  to  be 
bound  together  in  loose  leaf  folders. 
Very   Truly  Yours, 

Edw.  N.  Lake. 
Division  Engineer. 
Board    of    Supervising    Engineers    Chicago 
Traction,  July  10,  1908. 
(The    trimmed    sheet     of      Engineering- 
Contracting   takes   in   the   full   inside   mar- 
gin, the  running  head  at  top,  about  %  in.  of 
the  bottom  margin,  and  about  %  in.  of  the 
outside  margin. — Editors.) 


local  estimators,  but  I  have  never  seen  the 

announcement  on  the  lines  as  stated  above. 

Very  truly  yours, 

Andrew'  Taylor,  Jr., 

Contractor. 

Buffialo,  N.  Y.,  July  3 

[It  would  seem  from  our  subscriber's 
letter  that  general  contractors  make  a  vast 
mistake  in  not  furnishing  to  sub-contrac- 
tors blue  prints  and  schedules  of  work, 
upon  which  they  can  submit  bids.  The 
most  that  the  majority  of  them  do,  is  to 
allow  sub-contractors  to  use  the  blue  prints 
to  take  off  the  information  they  may  need. 
We  know  of  one  exception  to  this  rule, 
in  the  person  of  a  prominent  contractor  of 
New  York,  who  has  his  own  office  force 
take  off  all  quantities  of  work  of  each 
character  on  buildings,  making  up  a  sched- 
ule, which  is  submitted  to  the  sub-contrac- 
tors to  name  a  price  upon.  This  practice 
is  to  be  commended.  If  general  contrac- 
tors would  pursue  this  method  in  all  bid- 
ding, the  difficulty  that  Mr.  Taylor  com- 
plains of  would  be  overcome. — Editors.] 


A   Suggestion    for    Furnishing  Sched- 
ules to  Subcontractors  for  Bid- 
ding Purposes. 

Sirs— I  wish  to  express  a  thought  that 
has  occurred  to  me  from  time  to  time. 
The  thought  is  this :  Is  it  not  possible  for 
some  thoroughly  reliable  concern  to  make 
a  specialty  of  furnishing  itemized  quan- 
tities and  a  copy  of  specifications  to  pros- 
pective bidders,  who  may  be  out  of  town 
and  unable,  for  obvious  reasons,  to  either 
travel  to  the  office  of  architect  or  engineer 
to  obtain  plans,  etc.?  It  appears  to  me  it 
can  be  done  for  a  reasonable  charge  for 
service  rendered. 

I  may  illustrate  my  present  position  in 
this  way.  I  am  invited  to  furnish  esti- 
mates on  lathing  and  plastering  a  large  in- 
stitution at  Troy,  N.  Y.,  and,  as  it  hap- 
pens in  this  case,  one  of  the  large  con- 
tractors of  New  York  and  Philadelphia  de- 
sires my  proposition,  but  I  am  apparently 
handicapped  by  being  a  specialist  and  sub- 
contractor. The  architect  has  kindly  fur- 
nished me  with  a  list  of  bidders  and  re- 
grets he  cannot  furnish  me  with  a  set  of 
plans ;  they  are  all  out.  Sixteen  firms  are 
bidding,  nine  in  New  York  but  none  in 
this  section,  and  my  bid  must  be  in  New 
York  the  morning  of  the  10th.  This  has 
happened  time  and  again  in  estimating  for 
postoffices  and  public  buildings.     We  have 


will  amount  to  considerable  in  the  course 
of  a  year. 

In  his  original  letter  the  writer  had  in 
mind  mechanical  drawings,  whereas  Mr. 
Low  naturally  comes  more  in  contact  with 
civil  engineering  drawings,  but  we  cannot 
see  that  this  materially  alters  the  case  or 
why  a  standard  which  has  proven  itself 
convenient  and  economical  in  the  one  case 
should  not  be  equally  desirable  in  the 
other ;  however,  as  almost  any  standard  is 
better  than  the  present  haphazard  sizes 
for  drawings,  catalogues  and  specifications 
the  writer  will  cordially  welcome  the  uni- 
versal adoption  of  any  reasonable  sizes. 
Yours  very  truly, 

W.  M.  Dollar. 
Mem.  Am.  Soc.  M.  E. 
Consulting  Engineer. 

Buffalo.  N.  Y.,  July  14.  19(i8. 


Standard  Sizes  for  Drawings. 

Sirs — Mr.  Low's  criticism  of  the  9x12- 
in.  size  and  his  reason  for  advocating  8>2X 
10%-in.  size  for  shop  drawings  reminds  me 
of  one  of  Chordal's  letters  in  which  he 
tells  of  a  young  draftsman  who  prepared 
several  foolscap  sheets  of  written  descrip- 
tion to  accompany  a  small  drawing  he  had 
made. 

A  drawing  should  be  so  made  and  di- 
mensioned that  the  workman  without  fur- 
ther instruction  can  make  the  piece  re- 
quired and  cannot  by  any  possibility  make 
anything  else.  This  can  be  done  and  that 
it  is  not  done  m.ore  often  is  due  either  to 
a  lack  of  knowledge  of  shop  operations  on 
the  part  of  the  draftsman  or  to  indiffer- 
ence or  carelessness. 

The  first  question  a  draftsman  should 
ask  himself  when  making  a  shop  drawing 
is.  How  will  this  piece  be  made?  What 
dimensions  will  be  required  by  the  pat- 
ternmaker and  machinist?  If  a  casting, 
how  will  it  be  molded?  What  machines 
will  be  used  to  finish  it  and  how  will  it  be 
held  in  them?  He  will  often  find  that  a 
slight  modification  in  his  design  will  very 
materially  reduce  the  cost  both  in  foundry 
and  machine  shop. 

If  more  of  our  young  men  who  aspire  to 
positions  of  responsibility  in  the  mechan- 
ical world  and  adopt  the  drafting  board 
as  a  stepping  stone  thereto,  would  put  m 
two  or  three  years  in  getting  all  around 
experience  in  the  shop  they  would  find  the 
time  well  spent. 

Aside  from  the  fact  that  it  should  not 
be  necessary  to  send  out  wTitten  descrip- 
tions with  drawings,  it  will  be  found  that 
9xl2-in.  and  multiples  and  subdivisions 
thereof  is  more  economical  as  the  standard 
widths  of  detail  paper  and  tracing  cloth 
cut  into  these  sizes  without  waste  whereas 
the  waste  in   cutting   to   say  8%xl0%   in. 


The  Cost  of  Sand  for  a  Filter,  Showing 
the  Cost  of  Washing,  and  the  Per 

Cent  Washed  Away. 
The  following  data  is  extracted  from  the 
Journal  of  the  New  England  Water 
Works  Association  from  a  paper  by  Messrs. 
M.  F.  Collins,  Morris  Knowles  and  .\r- 
thur  D.  Marble  on  the  filters  of  Lawrence, 
Mass.  The  paper  ends  with  a  description 
of  a  new  filter  recently  built.  Regarding 
the  5,000  cu.  yds.  of  sand  used  in  the  filter 
the  paper  has  the  following  to  say : 

"A  detail  study  of  the  cost  of  the  filter 
sand  shows  that  two-thirds  of  the  sand  was 
washed     and     that     the     remaining   third 
passed   examination  after  screening  at  the 
bank.     The  sand  from  the  general  run  of 
the  bank  gave  from  2%  to  4  per  cent  finer 
than  0.13  millimeter,  which  was  the  mini- 
mum  size  allowed.     After   washing  there 
still   remained  from  %  to  1%  per  cent  of 
this   fine  material.     It   was  thus  estimated 
that  about  3  per  cent  was  lost  in  washing, 
which  checks  very  well  with  the  count  of 
the  number  of  loads  hauled  from  the  bank. 
"No  accurate  data  were  kept  as  to  the 
cost  of  the  sand,  but  some  general  notes 
taken   may   be   helpful.     It   was   estimated 
that  the  sand  was  worth  10  cts.  a  cu.  yd. 
at  the  bank  and  the  cost  of  screening,  to- 
gether with  the  cost  of  hauling,  added  40 
cts.    In  addition  to  this  there  were  6%  cts. 
more     for     general     expenses,     including 
spreading   in   the   filter,    making  the   total 
cost  of  the  unwashed  sand  56%  cts.  per  cu. 
yd.,  delivered  in  place  at  the  filter.     In  the 
same  way  it  was  estimated  that  the  cost  of 
the   washed   sand   was   7(5%   cts.   delivered 
in  place  at  the  filter.     (The  cost  of  wash- 
ing was  thus  20  cts.  per  cu.  yd.— Editors.) 
When    the    shrinkage    in   the   water   settle- 
ment is  taken  into  account,  which  amount- 
ed to  4%  per  cent,  or  a  depth  of  0.2  ft., 
these  sums  became  respectively  59  cts.  and 
80  cts.    The  price  bid  was  60  cts.  The  cost 
of  the  filter  sand  exhibits  in  a  typical  way 
something  about   how  near   the  contractor 
estimated   what  his  work  would  cost  him, 
and  it   is  probable  that  upon  many  of  the 
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otluT  items  of  the  contract  he  made  no 
greater  amount  of  money.  The  final  re- 
turn of  the  quantity  of  filter  sand,  after 
settling,  was  within  9  yards  of  tlie  cstim.nt- 
ed  quantity. 

In  making  tests  for  the  sand  for  the 
filter  it  was  done  by  placing  10  cu.  ins.  ol 
sand,  closely  measured  in  another  10,  into 
a  conical  receptacle,  having  a  screen  at  the 
base  of  14  meshes  to  the  inch.  Testing  re- 
ceptacle was  3  ins.  in  diameter  at  the  top, 
2  ins.  in  diameter  at  the  bottom  and  8  ins. 
high.  A  coarse  screen,  of  6  meshes  to  1 
in.,  was  placed  on  top  of  the  sand,  water 
was  then  filled  in  the  receptacle  and  the 
time  of  passage  through  the  sand  was 
noted.  Acceptable  filter  sand  allowed  the 
water  to  pass  through  in  from  one  minute 
to  one  minute  and  thirty  seconds. 

The  total  cost  of  the  filter  plant  was 
$54,331.48,  the  amount  paid  to  the  con- 
tractor being  $40,446.11,  the  difference, 
$4,880.37.  being  the  cost  of  printing  and  is- 
suing of  bonds  and  the  cost  of  engineering 
expenses.  This  amounted  to  9  per  cent  of 
the  total  cost. 


Blowa  Joints  in  Water  Pipes. 

Mr.  S.  A.  Gailey  in  a  paper  before  the 
.American  Water  Works  Association  gives 
the  following  experiences  with  blown 
joints : 

"A  line  of  water  pipe  passes  under  the 
railroad  tracks  in  our  distributing  system, 
and  the  joint  comes  directly  under  one 
rail.  This  joint  was  partially  blown  out 
several  times  and  had  been  recorked.  We 
were  unable  to  keep  it  tight,  and  finally 
were  compelled  to  take  it  out  and  place  a 
full  length  under  the  track  so  as  to  bring 
the  joints  of  pipe  between  the  tracks,  or 
what  is  generally  termed  in  railroad  lan- 
guage, as  the  'fire  foot'  between  each  set 
of  tracks.  After  doing  this  we  experi- 
enced no  further  trouble  from  this  par- 
ticular joint,  after  some  four  years  of 
trial. 

"In  a  similar  case  where  we  had  a  leak- 
ing joint  under  the  rail,  after  trying  many 
plans  to  repair  it,  we  finally  resorted  to 
the  use  of  lead  wool  and  after  making  the 
repairs  we  have  found  it  to  remain  in 
good  shape  for  about  one  year,  indicating 
that  a  blown  joint  can  be  more  successfully 
repaired  with  lead  wool  than  with  cold 
lead  corked  in." 


During  the  fiscal  year  ending  June  30, 
1908,  1,506  vessels,  of  588,62"  gross  tons, 
were  built  and  numbered  in  the  United 
States,  of  which  75  steel  steamers,  of  304,- 
■379  gross  tons,  were  built  on  the  Great 
Lakes. 


The  building  of  the  projected  $12,000,- 
000  trunk  sewer  from  Paterson,  N.  J.,  to 
Newark  Bay  to  prevent  the  pollution  of 
the  Passaic  River,  seems  to  be  assured,  as 
representatives  of  ten  of  the  municipalities 
affected  have  voted  in  favor  of  the  work. 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
cataUgs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
ciNEERiNG-CoNTRACTiNC.  If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0S19.  Well  Drilling  Machinery.  The 
Crown   DrIlliiiR    Marliinc-  Co..   Akron,   O. 

Tills  C3-ii;ige  pamplilot  ilescrilje.s  the  regu- 
lar slzf.s  of  drilling  nmohines  ranRing  from 
50  to  600  ft,  miKie  by  the  company  named. 
The  descriptive  matter  is  notably  complete 
and  Is  made  clear  by  line  drawings.  Full 
instruotions  are  given  for  setting  up  and 
operating  each  size  of  machine,  and  sched- 
ules of  complete  outfits  are  given.  In  addi- 
tion, a  full  line  of  drilling  and  fi.shing  tools, 
jars,  bits,  spuds  and  engines  and  boilers  are 
illustrated    with    tables  of  dimensions,   etc. 

No,  0S20,  Center  Dump  Buckets.  The 
Insley    Iron    Works,    Indianapolis,    Ind, 

The  center  dump  concrete  bucket  de- 
scribed In  this  S-page  pamphlet  is  worthy 
of  being  known  by  all  concrete  workers.  It 
is  so  designed  that  the  rate  of  discharge  can 
be  positively  controlled  and  that  it  can  be 
discliarged  into  narrow  wall  forms  or  in 
thin  lavers  on  centers  without  shock  or 
back  kick.  Seven  sizes  from  %  cu.  yd.  to 
3  cu.  yds,  are  listed,  with  dimensions, 
weights  and  prices. 

No,  0S21.  Ferro-Lithic  Plates.  The  Ber- 
ger   Mfg,    Co.,    Canton,    O. 

Ferro-lithic  plates  are  steel  plates  with 
special  dove-tail  corrugations  which  are 
plastered  on  both  sides  with  cement  mortar 
to  form  slabs  for  roofs,  floors,  sidings,  etc. 
The  plates  are  made  both  flat  and  curved. 
Their  construction  is  described  and  full  di- 
rections are  given  for  constructing  ferro- 
lithic  roofs,  floors,  etc.,  with  the  details  of 
all  connections  illustrated.  This  is  a  de- 
scriptive catalog  of  unusual  merit. 

No,  0822.  Manual  of  Adjustments  Iszard- 
AVarren  Co.,   Inc.,    Philadelphia,   Pa. 

This  neatlv  printed  vest  pocket  size 
pamphlet  gives  full  directions  for  making 
all  ordinary  field  adjustments  of  transit  and 
level  It  accompanies  the  company's  230- 
page  general  catalog  of  engineering  instru- 
ments and  draftsmen's  tools  and  supplies. 
This  company  makes  the  well  known  Ster- 
ling  transits  and   levels. 

No.  0823.  Concrete  Steel  Floor  Construc- 
tion. Leiber  Hermann,  11  Broadway,  New 
York. 

This  5-page  pamphlet  presents  the  claims 
of  the  Hermann  concrete  steel  floor.  The 
system,  it  is  claimed,  effects  a  savmg  of 
from  4  to  12  cts.  per  square  foot  of  floor 
surface  over  any  other  now  in  use.  It  is  a 
panel  construction,  i.  e..  it  consists  of  a 
flat  slab  supported  by  columns  and  beams  so 
that  the  ceiling  is  divided  by  the  beams  into 
sfiuare  or  rectangular  panels.  The  slab  is 
composed  of  concrete  reinforced  by  two  in- 
dependent lavers  of  bars  placed  at  the  top 
and  at  the  bottom  thereof:  the  bars  in  the 
bottom  laver  run  in  two  directions  parallel 
to  the  beams  of  the  panel,  and  the  bars  in 
the  top  laver  arc  placed  across  the  beams 
and  over  the  columns:  the  bars  in  the  top 
laver  are  preferably  wired  into  units  in  ad- 
vance and  the  units  are  dropped  into  place 
immediately  after  the  concrete  is  cast. 

No  0824,  Victor  Dump  Wagons.  F,  H. 
Hieber  Wagon   Mfg.    Co..    Pittsburg,    Pa, 

This  8-page  pamphlet  describes  in  detail 
the  construction  and  operation  of  the  Victor 
dumping  device  used  on  the  bottom  dumping 
wagons  made  by  the  above  company.  The 
device  is  simple  and  interesting  and  is  well 
worth   attention    by    wagon    users. 

No,  0825.  Asbestos  Shingles.  Keasbey  & 
Mattison   Co,,   Ambler,    Pa, 

This  4-page,  pamphlet  contains  an  article 
by  Mr,  Charles  H,  Stringer  on  (he  advan- 
tages and  merits  of  asbestos  shingles. 

No,  0826,  Buckets  and  Cars.  The  Union 
Iron  Works,   Hoboken,    N.   J, 

This  company  is  well  known  as  manufac- 
turers of  apparatus  for  handling,  hoisting, 
loading,  unloading  and  conveying  materials. 
Industrial  railway  truck  and  cars,  forgings, 
casting  and  steel  sheet  and  plate  work. 
This  !)6-page  pamolet  catalogs  these  various 
apparatus  and  articles,  giving  prices,  dimen- 
sions,  capacities,  etc. 


Personals. 

.\lr.  ,1.  (J.  Gwyn,  hrr.  tdfore  AKslstant 
Chief  Knglneer  of  the  Denver  &  Rio  Grande 
K.  I{  ,  has  been  appointed  Chief  Engineer, 
with  headquarters  at   Denver,  Colo, 

Mr,  F,  F,  Prendergast.  Assistant  Engineer 
on  the  Shoshone  Project,  after  four  years' 
work  in  the  U,  S,  Reclamation  Service,  has 
resigVied  to  engage  In  private  practice, 

Messrs.  Adrian  J,  Yawger.  George  M. 
Cliandler  and  Joseph  Whitaker  have  organ- 
ized the  Yawger  Co..  of  Indianapolis,  Ind., 
and  will  engage  in  the  construction  of  rail- 
roads,  highways,   ete. 

Mr,  D,  H.  WInslow.  Resident  Engineer  for 
the  Massachusetts  Highway  Commission. 
has  been  certified  by  the  Civil  Service  Com- 
mission for  the  position  of  Superintendent 
of  Road  Construction  for  United  States  Gov- 
ernment. 

Mr,  L,  B,  Bralnard.  Assistant  Engineer 
U,  S.  Reclamation  Service,  has  left  the  Yu- 
ma Project  on  ait  extended  leave  of  absence, 
and  Mr,  L,  M.  Lawson.  Assistant  Engineer, 
has  been  recalled  to  duty  at  Yuma,  after  an 
absence  of  about  six  months. 

Michael  Maggini.  formerly  a  member  of 
the  engineer  corps  of  the  Interurban  Rail- 
road Co.,  of  San  Jose.  Cal.,  has  accepted  a 
position  with  the  engineering  department  of 
the  Southern  Pacific  Co.  and  will  he  en- 
gaged on  surveys  for  a  railroad  line  through 
the   Mojave  Desert. 

The  Indiana  Sanitary  and  Water  Supply 
Association  has  been  formed  with  the  fol- 
lowing oflScers:  President,  H,  E,  Barnard, 
State  Pure  Food  Commissioner;  first  vice- 
president,  Dow  R,  G'winn,  Terre  Haute; 
secretary.  Frank  Jordan.  Indianapolis;  treas- 
urer. Geo,  A,  Fletcher,  Brazil, 

Messrs,  C,  W.  Brooks,  of  Houston,  Tex,, 
and  P,  M,  Gorden.  formerly  of  Detroit. 
Mich,,  have  organized  the  Brooks-Gordon 
Construction  Co..  and  will  enga.ge  in  a  gen- 
eral contracting  business,  making  a  special- 
ty of  concrete  construction.  The  officers  of 
the  company  are  in  the  Stewart  Building. 
Houston.   Tex. 

Mr.  E.  F.  Tabor,  of  the  U.  S.  Reclamation 
Service,  formerly  employed  on  the  Shoshone 
Project,  has  been  designated  as  project  en- 
gineer in  charge  of  the  Flathead  Project, 
with  lieadquarters  at  St.  Ignatius.  Mont, 
The  engineering  force  includes  A.  J,  Fisk, 
Jr,.  and  F,  Towles.  assistant  engineers,  both 
transferred  from  the  Sun  River  Project,  and 
C,  E,  Hewitt,  assistant  engineer,  recalled 
from  furlougli, 

Mr,  W,  L,  Abbott  has  been  elected  chair- 
man and  Mr,  A,  Bemont  secretary  of  a  joint 
committee  formed  at  Chicago.  Ill,,  for  the 
purpose  of  combating  the  smoke  nuisance, 
Mr,  Abbott  represents  the  Western  Society 
of  Engineers  and  Mr.  Bemont  is  a  consult- 
ing engineer.  Mr.  Paul  Bird,  on  behalf  of 
the  city,  and  Mr.  Carl  Scholz,  of  the  Illi- 
nois Coal  Operators'  Association,  are  the 
other   members   of   the    committee. 

The  following  transfers  in  the  U,  S.  Re- 
clamation Service  are  announced  in  the  July 
Reclamation  Record:  Mr,  John  T.  Burke. 
Engineer,  from  the  Y'uma  Project.  Ariz.,  to 
the  Sunny  side  Project.  Wash..  to  take 
charge  of  construction  work,  Mr.  Joseph 
Wright.  Engineer.  frpm  the  Shoshone 
Project,  Wvo,,  to  the  Milk  River  Project. 
Mont,  Mr,  "j,  E,  Bell.  .A.ssistant  Engineer, 
from  the  Sun  River  Project,  Mont.,  to  the 
Shoshone    Dam.    Shoshone   Project.    Wyo, 

Mr,  Murdoch  Campbell  has  been  appoint- 
ed Commissioner  of  Buildings  of  Chicago. 
Ill,  Mr,  Campbell  is  the  head  of  the  Mur- 
doch Campbell  Co..  building  contractors,  and 
has  constructed  buildings  in  inany  parts  of 
the  country,  among  them  being  eight  Chi- 
cago world's  fair  buildings,  the  New  Lon- 
don. Conn.,  postoffice,  four  New  Orleans 
business  blocks,  and  Tulane  University 
buildings:  Baltimore.  Md,,  manufacturln.g 
plants;  twelve  Chicago  skyscrapers.  and 
eight  residences, 

Messrs,  .Tames  N,  Hazlehurst  and  C.  L.  B. 
Anderson,  have  become  associated  under  the 
firm  name  of  Hnzlehurst  &  Anderson  and 
will  engage  in  Consulting  Municipal  Engi- 
neering practice  with  general  ofl^ces  In  the 
Candler  building,  Atlanta,  Ga,  Mr.  Hazle- 
hurst has  done  a  large  amount  of  profes- 
sional work  throughout  the  South  and  Is  a 
frequent  contributer  to  the  various  engi- 
neering magazines.  He  is  the  author  of  a 
standard  reference  book  entitled  "Towers 
and  Tanks  for  Water  Works,"  now  In  Its 
third  edition,  Mr,  Anderson  Is  a  graduate 
of  the  Massachusetts  Institute  of  Technol- 
ogy and  was  for  some  tline  connected  with 
the  engineering  faculty  of  Cornell  Univer- 
sity, He  has  made  a  specialty  of  municipal 
work  lieing  actively  connected  with  work 
along  theselines  in  New  England.  New  York 
and   Pennsylvania, 
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Certificated    Engineers   in    Louisiana. 

The  state  of  Louisiana  has  passed  a  law 
limiting  the  practice  of  civii  engineering  to 
persons  authorized  by  certificate  from  a 
state  board  of  engineering  examiners.  This, 
we  believe,  is  the  first  legislation  of  the 
kind  to  be  enacted  in  the  United  States. 
As  to  the  value  in  general  of  such  legisla- 
tion engineers  will  doubtless  be  divided  in 
opinion.  Personally,  we  must  express  lit- 
tle  faith  in   its   efficiency.     No  one  doubts 
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that  abuses  and  evils  result  from  the  pres- 
ent conditions  which  permit  any  one  who 
has  the  inclination  to  dub  himself  civil 
engineer  and  to  practice  his  "profession." 
Will  legislation  making  engineering  a  close 
profession  remedy  the  trouble?  We  doubt 
it.  W'e  doubt  still  more  whether  the  new 
Louisiana  law  will  command  much  re- 
spect even  from  those  engineers  who  hold 
that  some  sort  of  legislation  is  desirable. 
We  may  quote  here  in  proof  only  two  sec- 
lions  of  the  law.     They  are : 

Sec.  2.  Be  it  further  enacted,  etc., 
that  at  the  promulgation  of  this  act,  any 
person,  before  entering  upon  the  practice 
of  civil  engineering  or  surveying,  shall  pre- 
sent to  the  board  of  engineering  examin- 
ers, as  hereinafter  constituted,  a  diploma 
from  an  engineering  college  or  school  of 
good  standing ;  said  standing  to  be  deter- 
mined by  the  board,  or  shall  pass  a  satis- 
factory examination  before  the  board  upon 
the  following,  to  wit : 

For  Surveying — Geometry,  trigonometrj', 
land  surveying,  practical  use  of  instru- 
ments. 

For  Civil  Engineering. —  Same  as  sur- 
veying, in  addition  thereto  natural  phil- 
osophy  or   physics. 

The  person  shall  also  satisfy  the  board 
that  he  is  21  years  of  age,  of  good  moral 
character,  and  possesses  at  least  a  fair 
primary  education.  If  said  diploma  or 
examination  are  satisfactory  to  the  board 
they  shall  issue  to  such  person  a  certificate 
in  accordance  with  the  facts. 

Sec.  5.  Be  it  further  enacted,  etc.,  that 
all  persons  practicing  civil  engineering  or 
surveying  in  the  state  of  Louisiana  before 
the  passage  of  this  act,  shall  within  ninety 
days  after  its  promulgation,  register  as 
such  practitioners  with  the  clerk  of  the 
''•ctrict-  court  "f  t'-"'  p.nrish  within  which 
they  reside  and  upon  the  appointment  of 
the  board  of  engineering  examiners,  shall 
notify  the  said  board  of  such  registration. 

It  is  plain  that  the  new  law  will  not 
free  the  state  of  its  present  plague,  what- 
ever that  may  amount  to,  of  engineer  fa- 
kirs. These  will  remain  until  Providence 
and  their  own  sweet  wills  remove  them 
from  the  state.  The  most  the  law  can  do 
will  be  to  make  certain  that  from  now  on 
the  ranks  of  the  undesirables  are  not  in- 
creased. What  does  it  promise  in  this  re- 
spect? Very  little  it  seems  to  us.  An 
examination  in  geometry,  trigonometry, 
etc.,  will  not  deter  the  scamp  though  it 
may  the  fool,  and  by  the  same  token  the 
man  who  can  pass  this  examination  is  not 
necessarily  competent  to  practice  civil  en- 
gineering. 


Tests  of  Large  Flat   Beams  of   Rein- 
forced Concrete. 

.\  large  amount  of  space  in  this  issue 
is  devoted  to  a  description  of  tests  made 
early  this  spring  on  concrete  slabs  or  flat 
beams  of  unusual  size.  These  tests  are 
interesting  in  several  respects.  The  beams 
tested,  we  believe,  are  the  largest  ever  test- 
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cd  at  least  with  the  same  care  to  record 
the  results  in  a  scientific  manner.  They 
are  also  tests  of  beams  built  for  and  be- 
ing used   in  actual  construction. 

Two  of  the  prominent  railways  which 
are  now  elevating  their  tracks  within  the 
city  limits  of  Chicago,  viz.,  the  Chicago, 
Burlington  &  Quincy  and  the  Illinois  Cen- 
tral railways,  have  adopted  for  viaduct 
construction  at  street  crossings,  a  heavy 
reinforced  concrete  slab  floor  carried  on 
columns  and  abutments.  The  floor  or  deck 
slabs  are  being  cast  separately,  allowed  to 
harden  and  then  set  in  place  in  the  sup- 
ports with  grouted  joints.  In  our  issue 
of  Dec.  4,  1907,  wc  described  the 
method  adopted  by  the  Chicago,  Burling- 
ton &  Quincy  R.  R.  for  casting  these  large 
slabs  and  also  presented  some  estiinatcs  of 
the  cost  of  the  work. 

In  the  article  to  which  we  give  space  in 
this  issue  there  are  no  methods  and  costs, 
but  there  is  a  very  interesting  record  of 
tests  of  such  large  castings.  Two  princi- 
pal facts  are  brought  out  by  these  tests. 
The  first  is  that  these  immense  flat  beams 
as  they  were  built  show  ample  strength 
for  the  heavy  work  which  they  will  be  call- 
ed upon  to  perform.  From  the  point  of 
view  of  the  railway  company  for  which 
the  tests  were  made  this  result  may  per- 
haps be  considered  the  all  important  one. 
To  the  student  of  reinforced  concrete,  how- 
ever, there  is  an  additional  interesting  fact 
brought  out.  It  is  that  a  beam  25  ft.  long 
X  6%  ft.  X  2  ft.  10  ins.  in  section,  behaves 
under  bending  test  altogether  similarly  to 
the  test  beams  of  smaller  and  more  usual 
cross-section  that  have  been  repeatedly 
tested  in  laboratory  work. 

These  conclusions  may  be,  we  think,  ac- 
cepted with  considerable  confidence.  The 
description  of  the  methods  bears  evidence 
that  the  tests  were  conducted  with  care, 
and  in  addition  the  reputation  and  great 
experience  of  Professor  Talbot  are  a  guar- 
antee which  few  engineers  will  fear  to  ac- 
cept. In  conclusion  it  is  of  importance  to 
note  the  following  practical  point  made 
by  Professor  Talbot  in  respect  to  the  meth- 
of  reinforcing  these  large  flat  beams.  He 
says: 

"The  tests  show  the  effectiveness  of  stir- 
rups and  of  the  method  used  in  bending  up 
bars  at  the  end  in  resisting  diagonal  ten- 
sion. As  diagonal  tension  weakness  is 
particularly  undesirable,  because  of  possi- 
bility of  sudden  failure  and  of  injury  with 
repeated  application  of  the  load  and  be- 
cause of  the  difficulty  of  detecting  incipi- 
ent failures  when  the  sides  of  the  beam  are 
not  available  for  inspection,  ample  safety 
against  these  stresses  is  important.  Fail- 
ures by  tension  of  the  steel  and  by  com- 
pression of  the  concrete  give  warnings 
through  abnormal  deflections  and  in  other 
ways  and  are  less  likely  to  lead  to  serious 
results." 


The  city  of  Philadelphia,  Pa.,  now  has  16 
bridges  under  construction,  the  total  esti- 
mated cost  being  $1,100,000. 
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Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
'  developments  in  the  design  of  reinforced  concrete. 


A  Test  of  Reinforced  Concrete  Beams, 

25  ft.  Long,  6  1-4  ft.  Wide  and 

2  ft.   10  ins.  Thick. 

PY    ARTHIR    N.    TALBOT.* 

The  test  here  described  will  be  of  inter- 
est to  engineers  because  the  reinforced 
concrete  beams  were  chosen  almost  at  ran- 
dom from  a  large  number  of  beams  made 
up  for  use  in  a  railroad  structure  and  thus 
may  be  considered  to  be  representative  of 
actual  conditions  of  construction,  and  be- 
cause the  tests  give  a  comparison  of  the 
efficacy  of  two  methods  of  placing  the  re- 
inforcement to  resist  diagonal  tension  or  so 
called  shear  failures.  The  beams  were  per- 
haps the  largest  reinforced  concrete  beams 
yet  tested,  and  the  testing  apparatus  used 
and  the  method  of  making  the  test  in- 
volved some  novel  features.  The  beams 
were  tested  in  the  yards  of  the  Illinois 
Central  R.  R.  at  27th  St.,  Chicago,  close  to 
the  point  where  they  were  made.  The 
beams  were  in  the  form  of  slabs  2.5  ft.  long. 
6  ft.  3  ins.  wide,  and  34  ins.  deep  at  the 
middle,  and  weighed  about  33  tons  apiece. 
They  were  built  for  use  in  the  floors  over 
the  subways  of  the  Grand  Crossing  (Chi- 
cago) track  elevation  work  now  in  pro- 
gress of  construction.  The  slabs  span 
the  distance  from  the  curb  to  the  cen- 
ter of  the  street  pavement,  making 
a  floor  over  the  street  upon  which 
the  ballast  is  spread  and  the  track 
laid  for  the  eight  track  railway.  The  tests 
were  undertaken  through  the  co-operation 
of  the  Engineering  E.xperiment  Station  of 
the  University  of  Illinois  and  the  Illinois 
Central  Railroad  to  determine  the  proper- 
ties of  large  beams  made  under  practical 
conditions.  As  this  is  one  of  the  largest 
and  most  important  pieces  of  construction 
of  the  kind  yet  made,  it  seemed  desirable 
to  make  tests  of  the  slabs  before  putting  the 
structure  into  service. 

The  slabs  were  built  by  the  Illinois  Cen- 
tral R.  R.  Co.'s  force.  The  concrete  was 
composed  of  1  part  cement,  2  parts  sand, 
and  5  parts  unscreened  limestone.  The 
concrete  was  machine  mixed  and  was  made 
so  that  little  or  no  tamping  was  required. 
Owl  Portland  cement  was  used.  Tests  of 
the  cement  gave  a  tensile  strength  of  822 
lbs.  per  sq.  in.  for  the  7-day  neat  test ;  05.2 
per  cent  passed  the  No.  100  sieve.  The 
longitudinal  reinforcement  was  1-in.  corru- 
gated bars.  Tests  made  by  Robert  W. 
Hunt  &  Co.  on  bars  selected  from  those 
used  on  the  work  showed  an  elastic  limit 
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of  .52,000  lbs.  per  sq.  in.  Twenty-nine  nf 
the  1-in.  bars  were  used  in  the  width  of  ti 
ft.  3  in.,  the  spacing  being  made  2%  ins. 
center  to  center ;'  and  as  the  distance  from 
top  of  slab  to  center  of  bars  at  the  middle 
of  the  beam  length  was  30V^  ins.  the  rein- 
forcement was  about  1.2.5  per  cent.  Two 
forms  of  bending  up  the  bars  at  the  ends 
were  used.  In  No.  70,  which  was  the  last 
slab  made  in  this  waj-,  the  bars  were  bent 
up  at  an  angle  of  about  45°  rather  close  to 
the  end,  the  bend  for  one-fourth  of  them 
starting  at  about  2  ft.  from  the  end,  for  an- 
other fourth  at  3  ft.,  for  another  fourth  at 
4  ft.,  while  the  remaining  bars  were  st'-aight 


ix  1-in.  bars,  while  transversely  across  the 
'  'ittom  longitudinal  reinforcement  were  21 
'-2-in.  bars.  At  the  middle  of  the  width  of 
llie  slab  and  at  2  ft.  6  ins.  from  cither  end 
heavy  steel  stirrups  were  inserted :  these 
ueYe  used  to  fasten  the  lifting  device  to 
when  the  slabs  were  lifted  and  moved.  The 
-labs  tested  were  made  Oct.  7  and  8,  1!>07. 
Xo.  70  were  tested  April  15  and  No.  72 
.\pril  28,  1908.  In  the  meantime  they  were 
left  just  where  made  and  were  exposed  to 
the  weather.  Although  they  were  over  six 
months  old,  the  setting  of  the  concrete  dur- 
ing the  winter  weather  must  have  been 
slow,  and  the  conditions  would  be  less  fa- 
vorable than  is  usual  for  90-day  test  beams. 

The  tests  were  made  as  follows:  One 
slab  was  placed  above  anotlier  (the  lower 
one  having  been  turned  upside  down)  with 
a  bearing  between  them  at  their  ends.  Two 
yokes  were  placed  at  the  one-third  points 
of  the  span  length,  and  four  hydraulic 
jacks  acting  on  the  yokes  were  operated  to 
force  the  slabs  together.  The  diagram 
(Fig.  1)  and  the  photographs  will  assist  in 
understanding   the   method   of   making   the 
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-Diagram    Showing    Method    of   Making  Test   of  Concrete   Beam. 


throughout  the  length  of  the  slab.  Xo 
stirrups  were  used  in  No.  70.  In  the  slabs 
made  after  No.  70  (including  No.  71  and 
No.  72,  which  were  tested)  stirrups  were 
used  and  the  bars  were  bent  up  farther 
back  from  the  end  and  less  abruptly.  In 
one-fourth  of  the  bars  the  inclination  start- 
ed at  a  point  6  ft.  from  the  end,  in  one- 
fourth  4  ft.  from  the  end,  and  in  one- 
fourth  2  ft.  from  the  end,  while  as  before 
the  remaining  bars  were  horizontal.  In 
these  slabs  U-shaped  stirrups  made  of  Vi- 
in.  corrugated  bars  were  placed  vertically 
at  distances  of  2%  ft.,  4  ft.,  5%  ft.,  and  7 
ft.  from  the  ends  of  the  slabs.  Each  stir- 
rup passed  under  and  included  five  rein- 
forcing bars  and  reached  nearly  to  the  top 
of  the  slab.  In  addition  to  the  bottom  re- 
inforcing liars,  four  ^-in.  cup  bars  were 
placed  longitudinally  3  ins.  from  the  top  of 
the  slab ;  and  transversely  across  the  slab  2 
ins.  below  the  top  were  twelve  %-in.  and 


test.  It  will  be  recognized  that  their  great 
weight  made  the  placing  of  the  slabs  a  con 
siderable  undertaking.  They  were  handled 
by  means  of  a  derrick  car  of  100  tons  ca- 
pacity, and  although  this  was  the  first  ex- 
perience of  the  men  in  handling  the  slabs 
the  derrick  and  the  holding  device  did  the 
work  easily  and  satisfactorily.  In  invert- 
ing slab  No.  71,  however,  the  great  weight 
on  one  rail  caused  one  side  of  the  tem- 
porarj'  construction  track  to  settle  consid- 
erably; and  to  avoid  possible  overturning 
of  the  derrick  car,  the  hoisting  cable  was 
slackened  suddenly  and  the  slab  was 
dropped,  falling  4  ft.  and  striking  on  a  pile 
of  stone  and  against  a  rail.  One  corner  of 
the  slab  was  cracked,  but  so  far  as  the  tests 
show  no  other  injury  was  done. 

The  lower  slab  was  supported  on  12x12- 
in.  timbers  placed  transversely  across  the 
slab,  the  distance  from  center  to  center  be- 
ing 23  ft.  6  ins.,  this  distance  being  consid- 
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ered  the  span  length  in  the  test.  The  other 
slab  was  then  placed  right  side  up  on  top 
of  these  bearing  timbers.  The  timbers 
were  bedded  in  plaster  of  paris  above  and 
below  in  order  to  overcome  small  irregu- 
larities in  the  surfaces  of  the  slabs.  At  the 
one-third  points  of  the  span  length  7x14- 
in.  yellow  pine  timbers  were  placed  on  top 
of  the  upper  slab  and  also  on  the  under 
side  of  the  lower  slab,  and  bedded  in  the 
same  manner.  Two  24-in.  steel  girders 
were  placed  at  each  one-third  point  on  top 
of  the  timbers  of  the  upper  slab,  and  simi- 
lar steel  girders  at  the  corresponding  points 
below.  Si.vteen  wrought-iron  rods  (four 
rods  at  each  of  the  four  points)  and  thick 
cast-iron  blocks  were  used  to  complete  the 
connections.  The  hydraulic  jacks  were 
placed  between  the  upper  girders  and  the 
upper  cast-iron  blocks.  Each  jack  had  an 
individual  pump  and  gage.     The  jacks  and 
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Fig.  2 — Diagram  Giving  Combined   De- 
flections of  Beams  Nos.  70  and  71. 

gages  had  previously  been  calibrated :  the 
loads  given  include  the  necessary  correc- 
tions. The  load  was  applied  in  varying  in- 
crements, but  the  amount  was  kept  equallj- 
divided  among  the  four  jacks.  The  timber 
pieces  formed  adjustable  bearing  plates 
over  the  unevenness  of  the  slabs,  and  there 
was  evidently  a  good  distribution  of  the 
load  over  the  full  width  of  the  slabs.  It 
seems  sufficiently  accurate  to  consider  the 
distance  from  center  to  center  of  supports 
as  the  span  length.  In  general,  it  may  be 
said  that  the  action  of  the  jacks,  the  uni- 
formity of  the  results  and  other  circum- 
stances indicate  that  the  testing  apparatus 
was  trustworthy  within  the  limits  which 
may  be  considered  necessary  for  the  pur- 
poses of  the  test. 

In  the  first  test  the  only  measurement= 
taken  were  the  deflections  of  the  slabs. 
The   high   wind   prevailing  at   the   time   of 


the  test  made  it  impracticable  to  use  the 
apparatus  provided,  and  the  deflections 
measured  were  the  sum  of  tlic  deficctions 
of  the  upper  and  lower  beams.  It  is  prob- 
able that  the  individual  deficctions  of  the 
slabs  were  nearly  the  same  except  near  the 
end  of  the  test.  In  the  second  test  the  de- 
flection of  each  beam  was  measured,  and 
extensometers  were  used  to  determine  the 
lengthening  and  shortening  of  the  beam 
and  the  position  of  the  neutral  axis.  A  sec- 
ond set  of  extensometers  was  placed  in  a 
vertical  position  to  determine  when  there 
was  a  noticeable  increase  in  vertical  dis- 
tance, as  would  be  the  case  upon  formation 
of  horizontal  or  diagonal  cracks  across  the 
line  of  measurement. 


850,000 
000.000 


4ti8,UU0  First  diagonal  crack  outside  north 
load. 

496,000    Numerous  small  tension  cracks. 

593,000  First  diagonal  crack  lengthening 
rapidly  and  becoming  more 
marked. 

626,000  Cracking  along  the  steel  at  south 
end. 

693,000  In  the  interval  after  488,000  lbs. 
other  diagonal  cracks  appeared 
near  the  first. 

734,000    First  diagonal  crack  opening  wide. 

801.000    Failed  suddenly  along  first  diago- 
nal   crack,     which     reached    top 
just  inside  the  load  point. 
The  results  of  the  test  of  Xo..  72  are  giv- 
en in  Table  1  and  in  the  diagram  (Fig.  3) 
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Fig.   3 — Diagram    Showing    Leads,  Deflections  and  Unit   Deformations. 


The  results  of  the  tests  are  given  in  the 
table  and  diagrams.  The  diagram  (Fig.  2) 
gives  the  combined  deflections  of  No.  70 
and  Xo.  71.  The  following  are  notes  of 
the  test  of  Xo.  70.  It  should  be  borne  in 
mind  that  the  condition  of  the  surface  of 
the  slab  was  not  favorable  to  the  early  dis- 
covery of  cracks. 
Load,  Lbs.  Effect  of  Load. 

25,000     This  load  is  assumed  to  be  weight 

of    testing    apparatus,    men    and 

initial  tension  on  rods. 
•333,000     First    tension    crack   at   center    of 

top  slab. 
364,000     Small  tension  crack  at  north  load 

of  top  slab. 
432,000    Second  tension  crack  near  center 

of  top  slab. 


The  calculated  stress  in  the  steel  is  based 
on  the  formula  for  resisting  moment,  0.87 
Afd,  where  A  is  the  area  of  the  reinforc- 
ing bars,  f  is  the  stress,  and  d  is  the  dis- 
tance from  top  of  slab  to  center  of  bars, 
called  here  30%  ins.  The  surfaces  of  Xo. 
71  and  X'o.  72  were  coated  with  whitewash 
and  marked  off  in  6-in.  squares,  and  the  po- 
sition of  the  cracks  at  the  different  loads 
was  noted  and  traced  in  pencil  as  the  test 
progressed.  The  cracks  were  afterward 
painted  with  black  paint  and  hence  appear 
greatly  magnified  in  the  photographs.  The 
numbers  on  the  photograph.  Fig.  4,  mark 
the  limit  of  the  cracks  at  the  applied  load 
given  for  the  same  number  in  Table  1. 
These  numbers  permit  the  growth  of  the 
cracks    to    be    traced.     The   smooth    white 
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.surface  pcrmittcfl  the  cracks  to  be 
.seen  while  very  small,  and  the  ten- 
sion cracks  in  No.  72  were  noted  at 
much  lower  loads  than  in  No.  70,  Fig.  5, 
whicli  had  not  been  whitewashed.  The 
measurements  on  the  lower  slab,  No.  71,  in 
the  second  test  were  made  with  a  type  of 
instrument  which  is  not  entirely  suitable 
for  this  form  of  test,  and  as  the  results  arc 
somcwliat  irregular  they  are  not  given  here. 
The  readings  of  the  vertical  extensometers 
showed  a  marked  increase  in  the  later 
stages  of  the  test  and  will  be  referred  to  in 
the  discussion  of  diagonal  failure. 

As  is  usual   in   such  tests  minute  cracks 

TABLE     I.        SHOWING     RESULTS     OF     TEST     OF 
I!E.\M    NO.   72. 

Stress  in  Steel* 
.\pplied  Average  lbs.  per  sq.  in. 

Ref.  Load.  Deflection.  From  From  Bending 
No.       Lbs.       Ins.    Deformation.     Moment. 

0  25,000      ...     '  ...  1,500 

1  45,000      ...  ...  2,700 

2  67,000    0.01  300  4,100 

3  103,000  0.02  1,200  6,300 

4  131,000  0.03  2,100  8,000 

5  159,000  0.05  3,600  9,700 

6  189,000  0.10  6,000  11,500 

7  220.000  0.11  7,.500  13.400 

8  253,000  0.13  10,500  15.300 

9  28.5,000  0.17  14.700  17,400 

10  317,000  0.18  17,70(1  10,300 

11  350,000  0.24  20,100  21,400 

12  382,000  0.28  23.100  23,300 

13  414.000  0.31  25,800  25,300 

14  447,000  0.36  27,900  27,300 

15  480,000  0.40  29,400  29,300 

16  514,000  0.43  31.800  31,400 

17  578,000  0.52  SO.OOD  35,300 

18  643,000  0.61  42,000  39,300 

19  704,000  0.70  47.700  42,900 

20  780,000  0.88  61,200  47,700 

21  811,000  1.32  108,000  49,600 

22  840,000  1.00 

•.\dd  2S00  lb.  per  sq.  in.  for  stress  due  to 
weight  of  slab. 

Notes:  (0)  This  load  of  23.000  lb.  is  as- 
sumed as  the  weight  of  testing  apparatus  and 
men  and  the  initial  tension  of  rods.  After 
jacks  were  in  operation  all  but  9.000  lbs.  was 
indicated  by  readings  of  Jacks.  The  "Aver- 
age Kxtensometfr  Readings"  are  for  a  gauge 
distance  of  50  inches.  Short  tension  crack 
Just  inside  soutli  load  point.  Numerous  ten- 
sion cracks. 

(7)  Vertical  cracks  just  outside  load  points. 

(10)   M«re  cracks  outside  of  load  points. 

(21)  Tension  rrarks  opening  wide. 

(22)  Maximum    loail.      Tension    failure. 

become  visible  in  the  concrete  on  the  ten- 
sion side  of  the  beam  between  the  load 
points  as  the  load  was  applied  and  on  the 
outside  of  the  load  points  at  higher  loads. 
These  cracks  grew  in  height  and  became 
more  marked  as  the  load  was  increased.  In 
the  first  test  (No.  70  and  No.  71  together), 
in  which  the  beams  did  not  fail  by  the  re- 
inforcing steel  stretching  up  to  the  yield 
point,  these  cracks  closed  up  upon  the  re- 
lease of  the  load  to  such  an  extent  as  to  be 
scarcely  detectable.  In  No.  70  (not  white- 
washed) the  first  tension  crack  was  noted 
at  an  applied  load  of  333,000  lbs.  and  nu- 
merous tension  cracks  at  496,000  lbs.  In 
No.    72    (whitewashed    surfaces)    the    first 


tension  crack  was  noted  at  159,000  lbs.  and 
numerous  tension  cracks  at  189,000  lbs.  It 
will  be  seen  from  the  photographs  that 
some  of  these  minute  cracks  reached  points 
12  ins.  from  the  top  of  the  slab  before  the 
reinforcement  was  stressed  to  its  yield 
point.  Kven  when  they  had  thus  grown 
their  size  at  the  bottom  was  minute. 

Outside  the  load  points  (i.  e.,  in  the  outer 
thirds  of  the  beam  length)  diagonal  cracks 
appeared,  frequently  forming  from  the  top 
of  a  vertical  crack  already  visible  and  ex- 
tending diagonally  upward  and  downward 
at  the  same  time.  In  No.  70  the  first  di- 
agonal crack  was  visible  at  an  applied  load 
of  468,000  lbs.  and  in  No.  72  cracks  became 
distinctly  diagonal  at  447,000  lbs.  The  di- 
agonal cracks  developed  with  the  addition 
of  load,  but  the  form  of  this  development 
was  not  the  same  in  No.  70  and  in  No.  72. 
In  No.  70,  the  slab  without  stirrups  and 
liaving  the  bars  bent  up  abruptly  near  the 
ends,  one  main  diagonal  crack  formed  out- 


of  total  failure.  Finally  it  failed  suddenly 
by  diagonal  tension  (so  called  shear  fail- 
ure) at  an  applied  load  of  801,000  lbs.,  the 
diagonal  crack  having  suddenly  extended 
to  tlie  top  of  the  slab  and  opened  wide.  At 
the  same  time  the  horizontal  crack  which 
had  formed  along  the  reinforcing  bar  (by 
the  action  of  vertical  tension)  lengthened 
and  the  bar  pulled  away  from  the  concrete 
above.  The  characteristic  of  the  test  was 
the  formation  of  main  diagonal  cracks  at 
either  end  and  the  final  sudden  failure  of 
the  beam  by  diagonal  tension.  In  No.  72 
the  presence  of  the  stirrups  and  the 
changed  position  of  the  reinforcing  bars  at 
the  ends  were  sufficient  to  resist  the  di- 
agonal tension  developed.  .■Mthough  the 
diagonal  cracks  were  numerous  and  al- 
though some  of  them  finally  extended  to 
within  12  ins.  of  the  top  face  of  the  slab, 
they  remained  small  and  fine  and  were  well 
distributed.  They  lacked  the  growth  and 
concentration   which    are   apparent   in    fail- 
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Fig.  4 — View  Showing  Tension  Cracks  at   Maximum   Load. 


side  each  load  point,  making  an  angle  of 
about  35°  with  the  horizontal.  While  a 
few  others  became  visible,  these  main 
cracks  enlarged  and  the  final  failure  of  the 
slab  was  along  one  of  them.  In  No.  72 
(whitewashed  surfaces)  several  marked  di- 
agonal cracks  had  extended  for  some  dis- 
tance at  the  load  of  480,000  lbs.  Some  of 
these  finally  extended  to  within  12  ins.  of 
the  top  face  of  the  slab,  but  they  remained 
small  and  fine  and  were  well  distributed 
over  the  beam. 

The  manner  of  failure  of  No.  70  and  No. 
72  was  quite  different.  Although  it  is  evi- 
dent from  calculations  that  the  steel  of  the 
reinforcing  bars  in  No.  70  had  nearly 
reached  the  yield  point,  there  was  no  evi- 
dence of  this  in  the  appearance  and  action 
of  the  beam  at  the  time  of  failure.  At  a 
load  of  593,000  lbs.  the  main  diagonal 
crack  outside  of  one  load  point  was  seen  to 
be  extending  rapidly  and  at  734,000  lbs.  it 
was  opening  wide.  It  was  evident  for 
some  time  that  the  beam  was  on  the  verge 


urcs  by  diagonal  tension  in  beams  without 
metallic  web  reinforcement.  The  tension 
cracks  in  the  middle  third  of  the  beam  ex- 
tended upward  as  the  load  was  increased 
and  at  811,000  lbs.  nine  of  these  were  visi- 
ble to  within  12  ins.  of  the  top  of  the  slab. 
At  this  load  the  tension  cracks  were  open- 
ing wide,  indicating  that  the  yield  point  of 
the  reinforcing  steel  had  been  passed.  The 
maximum  load  applied  was  840,000  lbs.,  but 
above  800.000  lbs.  the  deflection  increased 
rapidly.  It  seems  evident  that  a  load  of 
811.000  lbs.  would  not  have  held  long  and 
tlie  maximum  load  applied  held  but  mo- 
mentarily. Aher  the  maximum  load  was 
reached,  the  load  fell  oflf  as  the  deflection 
was  increased.  The  characteristic  of  the 
test  of  No.  72  was  slow  failure  by  tension 
of  the  steel,  without  sign  of  compression 
failure  and  without  sign  of  impending  fail- 
ure by  diagonal  tension.  The  effective- 
ness of  the  stirrups  and  the  bending  of  the 
bars  at  the  ends  is  made  evident  by  the 
test.    This  is  the  more  important  as  the  di- 
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agonal  tension  failure  may  give  little  warn- 
ing and  may  develop  with  repetitions  of 
lower  loads.  It  may  be  noted  that  On  the 
next  day  the  test  was  continued  until  there 
was  a  deflection  in  No.  72  of  3%  lbs.,  and 
the  load  applied  was  nearly  800,000  lbs. 
Upon  release  of  load  there  was  a  recovery 
of  1  in.  in  the  deflection.  At  this  time  the 
stretch  of  the  steel  and  the  consequent  con- 
centration of  the  compressive  stress  were 
so  much  that  there  was  considerable 
crushing  of  the  concrete.  Slab  No.  71, 
which  was  used  as  the  lower  beam  in  both 
tests,  seems  not  to  have  suffered  from  the 
first  test,  the  cracks  closing  up  upon  re- 
lease of  load.  In  the  second  test  the  ten- 
sion cracks  opened  up  and  at  the  maximum 
load  there  was  evidence  of  the  steel  being 
stretched  beyond  the  yield  point.  It  should 
be  noted  that  on  account  of  its  inverted 
position  and  the  location  of  tlie  supports 
the  bending  moment  developed  in  the  low- 
er beam  was  somewhat  smaller  than  that  in 


that  the  real  tensile  deformation  would  be 
somewhat  less. 

The   vertical  shearing  stress   in  the  con- 
crete :\t  the  breaking  load  of  No.  70,  calcu- 

i'" 

lated   by   the    fnr.nula   /"  = (where   V 

hd' 
is  the  total  vertical  shear  at  the  point 
where  the  crack  begins,  including  the  shear 
due  to  weight  of  slab,  and  b  is  the  width  of 
the  slab,  and  d'  is  the  distance  from  the 
center  of  the  reinforcing  bars  to  the  cen- 
ter of  gravity  of  the  compression  area  of 
the  concrete  (called  here  0.87  of  the  depth 
to  center  of  reinforcing  bars),  is  209  lbs. 
per  ?q.  in.  The  vertical  shearing  stress  so 
calculated  may  be  used  as  a  means  of  com- 
parison of  the  resistance  to  diagonal  ten- 
sion. .-V  value  of  200  lbs.  per  sq.  in.  is  a 
high  one  for  a  beam  without  stirrups  and 
having  bars  bent  up  abruptly  at  the  end, 
and  shows  a  good  quality  of  concrete. 
The    value    of   v    for  .the    applied    load    of 


Fig.  5 — View  Showing   Failure  of  No.   70  by  Diagonal  Tension. 


the  upper  beam.     There  was  no  sign  of  im- 
pending failure  by  diagonal  tension. 

The  proportionate  depth  of  the  neutral 
axis  for  the  amount  of  reinforcement  here 
used,  based  upon  ordinary  assumptions, 
would  be  in  the  neighborhood  of  0.43  to 
0.47.  Calculations  from  the  observed  de- 
formations give  a  position  which  seems  ab- 
normally high,  averaging  during  the  later 
stages  of  the  test  about  0..3!  of  the  distance 
from  the  top  of  the  slab  to  the  center  of 
the  reinforcing  bars.  An  examination  of 
the  original  data  suggests  that  there  was 
slip  in  the  top  extensometers  and  that  the 
neutral  axis  must  have  been  lower  than 
shown  by  these  results.  The  vertical  posi- 
tion of  the  line  for  top  fiber  compression 
given  in  the  diagram  between  loads  of 
220,000  lbs.  and  320,000  lbs.  (showing  little 
increase  in  the  compression)  shows  where 
the  trouble  lies.  It  should  be  noted  that 
with  such  slip  of  the  upper  extensometer 
the  real  compressive  deformation  would  be 
greater  than  that  given  in  the  diagram,  and 


468,000  lbs.,  where  the  first  diagonal  crack 
was  noted,  is  12-5  lbs.  per  sq.  in.,  and  for 
the  applied  load  of  593,000  lbs.,  where  the 
main  diagonal  crack  was  seen  to  be  length- 
ening rapidly  and  becoming  more  marked, 
was  loC  lbs.  per  sq.  in.  In  No.  72  the 
value  of  the  vertical  shearing  stress,  v,  at 
the  maximum  load  applied  is  220  lbs.  per 
sq.  in.  As  there  was  no  sign  of  impending 
failure  and  as  the  diagonal  cracks  closed 
up  after  the  failure  of  the  beam,  it  is  seen 
that  the  provision  against  failure  by  di- 
agonal tension  was  very  satisfactory.  At 
the  load  of  447.000  lbs. — giving  a  vertical 
shearing  stress  of  120  lbs.  per  sq.  in. — there 
was  a  marked  increase  in  the  reading  of 
the  vertical  extensometer  at  one  end  of  the 
beam  and  an  evident  development  of  the 
diagonal  crack.  A  similar  development  was 
noted  with  the  extensometer  at  the  other 
end  at  a  load  of  514,000  lbs.  Above  these 
loads  the  readings  of  the  vertical  extenso- 
meters increased  rapidly. 

The   tension    in   the   reinforcing   bars    at 


tlic  middle  of  No.  70,  calculated  by  the 
usual  methods,  and  including  the  effect  of 
the  weight  of  the  beam,  was  51,700  lbs.  per 
sq.  in.  at  the  maximum  applied  load  of 
801,000  !bs.  As  the  tension  cracks  in  the 
concrete  closed  up  after  the  failui  e  of  the 
beam  it  would  seem  that  the  steel  had  not 
been  stretched  beyond  its  yield  point.  In 
No.  72  the  calculated  tension  in  the  rein- 
forcing bars,  including  the  effect  of  the 
weight  of  the  slab,  was  54,000  lbs.  per  sq. 
in.  for  the  maximum  applied  load  of  840,- 
000  lbs.  For  applied  load  of  811,000 
lbs.,  where  the  yield  point  evidently  had 
been  passed,  the  calculated  tension  is 
52,300  lbs.  per  sq.  in.  These  values  check 
up  with  the  yield  point  of  the  material 
within  the  limits  of  variation  of  such  mate- 
rial. 

The  compression  in  the  upper  fiber  cal- 
culated by  the  ordinary  methods  runs  up 
to  a  high  figure,  as  is  usual  in  tests  of 
beams  having  a  considerable  amount  of  re- 
inforcement. Assuming  the  neutral  axis  to 
be  at  0.43  of  the  depth  to  the  reinforcing 
bars,  and  using  the  ordinary  straight-line 
formula,  the  compressive  stress  in  No.  72 
at  the  maximum  load  was  3,190  lbs.  per  sq. 
in.  Using  the  parabolic  formula  and  con- 
sidering that  the  compressive  deformation 
is  one-half  of  the  ultimate  compressive 
deformation  of  concrete,  the  calculated 
stress  is  2,870  lbs.  per  sq.  in.  Even  at  this 
high  calculated  stress  there  was  no  sign  of 
compression  failure  until  after  the  steel 
had  stretched  beyond  its  yield  point.  Com- 
paring the  deformation  developed  with  that 
of  other  tests  it  seems  probable  that  the 
beam  would  have  taken  at  least  one-third 
more  compressive  stress  before  failure  in 
compression  at  first  loading.  Of  course, 
repetitive  loading  at  any  such  high  load 
might  soon  have  injured  the  beam. 

The  tests  showed  that  the  concrete  was 
of  excellent  quality  and  that  the  slabs  act- 
ed similarly  to  high  grade  test  beams  made 
and  tested  in  laboratories.  The  uniformity 
and  regularity  of  these  large  beams  are 
shown  in  various  ways  in  the  tests.  .\s 
these  slabs  may  be  presumed  to  be  fairly 
representative  of  the  slabs  fabricated  for 
the  work,  the  tests  will  add  confidence  in 
the  quality  and  soundess  of  the  reinforced 
concrete  used  in  this  work.  The  action  of 
the  concre"te  in  compression  under  the  high 
stresses  developed  was  quite  satisfactory. 
The  tests  show  the  effectiveness  of  stirrups 
and  of  the  method  used  in  bending  up  bars 
at  the  end  in  resisting  diagonal  tension. 
As  diagonal  tension  weakness  is  particu- 
larly undesirable,  because  of  possibility  of 
sudden  failure  and  of  injury  with  repeated 
application  of  the  load  and  because  of  the 
difficulty  of  detecting  incipient  failures 
when  the  sides  of  the  beam  are  not  avail- 
able for  inspection,  ample  safety  against 
these  stresses  is  important.  Failures  by 
tension  of  the  steel  and  by  compression  of 
the  concrete  give  warnings  through  abnor- 
mal deflections  and  in  other  ways  and  are 
less  likelv  to  lead  to  serious  results. 
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Mr.  .\.  S.  Balwin  is  chief  engineer  of 
llie  Illinois  Central  Railroad,  Mr.  R.  E. 
(iaut  is  engineer  of  bridges  and  buildings 
and  Mr.  F.  L.  Thompson  is  assistant  engi- 
neer in  charge  of  the  Grand  Crossing  track 
elevation  work.  To  them  and  to  C.  C. 
Chandler,  chief  draftsman,  and  other  em- 
ployes of  the  department  of  bridges  and 
buildings  is  due  credit  for  assistance  and 
suggestions  on  the  tests,  as  well  as  to 
Messrs.  D.  A.  Abrams  and  W.  R.  Robin- 
son of  the  University  of  Illinois  Engineer- 
ing Experiment  Station. 


Method  and  Cost  of  Constructing  Con- 
crete Piers  for  a  Highway  Bridge. 

BY   HENRv  .\.   vorxc;.*    .\SSOC.  .\1.  a;m.  .sue.  C.  E. 

The  following  data  were  obtained  in 
building  the  piers  for  steel  bridge  No.  2  of 
the  Huntley  Project,  Montana,  one  of  the 
U.  S.  Reclamation  Service  projects  recently 
completed.  The  bridge  span  was  (iO  ft.,  the 
main  piers  being  1!)  ft.  4  ins.  long,  4  ft. 
wide  at  the  bottom,  18  ins.  w'ide  at  top  and 
having  a  height  of  11  ft.  6  ins.  above  the 
footings.  The  footings  were  2  ft.  6  ins. 
thick,  22  ft.  4  ins.,  long  and  T  ft.  wide. 
Each  pier  was  flanked  by  light  wing  walls, 
16  ins.  wide  at  the  bottom  and  12  ins.  wide 
at  the  top,  7  ft.  8  ins.  high  and  11  ft.  long, 
having  footing  16  ins.  by  3  ft.  4  ins. 

The  bridge  carries  a  highway  over  the 
main  canal,  the  piers  being  located  in  the 
banks  at  either  side.  They  act  as  retain- 
ing walls  and  were  figured  for  60  lbs.  per 
sq.  in.  tension  in  the  back  of  the  wall.  Each 
pier  required  two  days  to  build,  steel  bars 
being  inserted  in  the  rear  of  the  wall  where 
work  was  stopped  the  first  day. 

All  labor  was  for  10-hour  days,  but  is  re- 
duced to  equivalent  8-hour  days  as  re- 
quired by  the  department  records. 

.\  Municipal  Engineering  and  Contract- 
ing Co.'s  %  cu.  yd.  cubical  mixer  was  set 
between  the  two  piers  and  at  one  end.  Tw-o 
Ransom  carts  were  used  in  placing  the  con- 
crete. The  mixer  was  fed  by  wheelbar- 
rows. The  tops  of  the  forms  were  about  8 
ft.  above  the  ground,  and  the  concrete  had 
to  be  wheeled  up  runways  to  this  height. 

The  work  was  done  in  December,  1905. 
the  W'Cather  being  verj'  cold.  This  neces- 
sitated the  heating  of  the  water  and  sand. 
The  piers  were  covered  at  night  and  stoves 
placed  around  the  forms  were  left  burning 
all  night  after  concreting.  Water,  cement, 
etc.,  were  hauled  over  level  ground  about 
one-quarter  of  a  mile.  Sand  and  gravel 
were  hauled  from  a  pit  for  a  quarter  of  a 
mile  on  a  down  grade.  The  wheel  at  the 
gravel  pit  was  about  30  ft.,  the  material  be- 
ing screened  into  a  bin.  The  ma.ximum 
size  gravel  used  was  3  ins.  The  cost  of 
sand  and  gravel  delivered  is  recorded  in 
the  table. 

The  forms  were  plain  and  easily  built. 
Full  charge  is  made  for  the  lumber  used  in 
the  forms,  which  is  not  entirely  correct,  as 


much  of  it  was  in  condition  to  be  used  over 
again  on  other  work. 

Concrete  was  put  in  wet  and  well  spaded. 
A  1-in.  course  of  1 — 2  mortar  was  placed 
on  the  copings  of  main  piers  and  wing 
walls.  Chamfer  strips  were  used  on  all 
sharp  angles.  In  the  footings,  the  concrete 
was  nii.xed  in  the  proportion  of  1 — 2% — 7 
and   in  the  piers  1 — iVi^oM. 

The  excavation  was  mostly  in  a  dry, 
sandy  clay,  and  was  done  chiefly  by  hand, 
though  teams  were  used  to  clear  the  right 
of  way  about  the  bridge.  The  average 
depth  of  cut  at  each  pier  was  about  o  ft. 
Water  was  struck  near  the  bottom,,  retpiir- 
ing  pumping  and  some  shoring. 

The  work  was  done  by  contract,  but  ac- 
tual costs  are  given  whether  borne  by  the 
contractor  or  by  the  department,  and  no 
allowance  is  made  for  engineering  or  gen- 
eral office  expenses. 

The  quantities  consisted  in  the  excava- 
tion of  75  cu.  yds.  of  earth  and  the  laying 
of  99  cu.  yds.  of  plain  concrete. 

TABLE  SHOWING   COSTS  OF  CONCREITE 
PIERS  FOR  A  HIGHWAY  BRIDSE. 

Excavation,  Class  I — 

Cost  per 
Classification.  Da.vs.  Rate.  Total,  cu.yd. 

$  $  $ 

Superintendent    2       166.67     11.11 

Foreman   2%     50.00       4.5S 

Laborers   llVi       2.00     22.50 

Teams  3%       3.60     13.05 

Excavating  75  cu.  yds.  dry  earth.  51.24  0.68 
Concrete,  Class  I — 

Superintendent  10       166.67  55.56 

Foreman   oM     50.00       9.17 

Superintendence 64.73  0.654 

Forms: 

Boss  carpenter 13%       3.20  44.00 

Carpenters   16%       2.80  45.85 

Laborers   6%       2.00  13.50 

Labor    on    forms    for    99    cu.    yds. 

concrete    103.35  1.044 

Lumber.  5,000  ft.  B.  M.  20.25  101.25 

Nails.    114    kegs 3.20       4.80 

llaterial.s  for  forms  for  99  cu.  yds. 

concrete    106.05  1.07 

llixing  and  Placing: 

Laborers   55%       2.00  111.25 

Fireman    4%       2.40     11.70 

Labor  (99  cu.  yds.  concrete) 122.95  1.242 

Sand.  27  cu.  yds 66     17.82 

Gravel.  S3  cu.  yds 66     54.78 

Cement.  II814  bbls 1.86  220.41 

Coal.  3  tons 3.25       9.75 

Extra  steel.  106  lbs 0288  3.05 

Materials  (99  cu.  yds.  concrete) ..  .305.81   3.09 
Average  cost  per  yd.  of  99  cu.  yds.  plain 
concrete  =  ,    7.10 


•Engineer  In   charge  Water-works.   Cama- 
giiey,  Cuba. 


LETTERS  TO  THE  EDITORS. 

Destruction  of    Portland    Cement    by 
Alkali. 

Sirs :  I  have  been  much  interested  in 
the  letters  in  recent  issues  of  EngineeriN(7 
Contracting  relating  to  this  important  sub- 
ject, and  am  pleased  to  read  that  Mr.  M.  E. 
Sullivan  makes  such  pertinent  comments. 
As  contractors  must  regard  the  matter  se- 
riously, I  venture  to  add  to  the  discussion. 

Several  years  ago  I  noticed  the  same  oc- 
curences. Unable  to  account  for  the  trou- 
ble through  bad  materials,  etc.,  it  induced 
me  to  give  many  months'  attention  to  the 
matter.  I  found  that  the  great  reservoir  at 
Bonn,  Germany,  had  been  destroyed  from 
some  unaccountable  cause.  The  German 
.\ssociation  of  Portland   Cement  Manufac- 


turers had  deliberated  upon  the  question 
and  had  come  to  the  conclusion  that  the 
destruction  of  the  Portland  cement  reser- 
voir had  occurred  through  the  action  of 
carbon  dioxide  in  the  water:  further  eluei- 
dalion  seemed  impossible.  Dr.  Stutztr  and 
Ur.  Hartler  then  pursued  the  investigation. 

They  found  that  the  corrosive  action  of 
CO:  is  helped  by  the  influence  of  nitrifying 
bacteria  when  the  water  contains  oxidiza- 
ble  nitrogenous  matter. 

They  examined  the  bri;wnish  mud  (poor 
in  lime)  by  washing  it  thoroughly  with 
sterilized  water,  and  introducing  small 
quantities  into  solutions  containing  respec- 
tively 1  gram  of  ammonium  sulphate  or  1 
gram  of  sodium  nitrite  per  litre. 

.\t  the  end  of  six  days  the  first  described 
solution  gave  distinct  indication  of  the 
presence  of  nitrites,  from  which  it  was 
initially  quite  free,  and  in  14  days  the  ni- 
trite action  was  very  strong,  while  the 
ammonia  reaction  was  extremely  feeble, 
thus  demonstrating  the  presence  of  nitrify- 
ing bacteria,  and  the  formation  of  nitrous 
acid  capable  of  attacking  the  lime  in  the 
cement. 

In  the  case  of  the  sodium  nitrite  solu- 
tion the  complete  conversion  of  the  nitrite 
into  nitrate,  under  the  influence  of  the  ce- 
ment, took  a  considerable  time  to  effect. 

The  formation  of  nitrites  is,  how'ever.  a 
more  important  factor,  since  it  is  the 
production  of  acid  bodies  (nitrous  acid 
and  carbon  dioxide)  that  renders  corrosion 
of  the  cement  possible. 

A  microscopical  examination  of  the  so- 
lution revealed  the  abundant  presence  of  a 
hypo-microbium.  though  the  separate  or- 
ganisms acting  in  the  two  different  stages 
of  oxidation  were  difficult  to  identify. 

If  possible.  I  should  like  to  obtain  a 
fragment  of  the  destroyed  cement. 

In  connection  with  this  action  of  CO:  I 
notice  in  the  technical  journals  that  ex- 
periments are  being  carried  out  in  Ger- 
many to  investigate  the  dangers  arising 
from  rust  to  the  reinforcement.  Their  ex- 
periment embodies  forcing  CO;,  O,  and 
water  vapor  into  the  mass  of  -concrete  so 
as  to  produce  rust  on  the  metal.  .A.s  no  at- 
tention has  been  given  to  the  action  of  CO? 
upon  the  cement  and  as  the  beams  were 
under  saturation  only  27  hours,  it  does  not 
appear  that  their  conclusions,  so  far  as 
concerns  the  "rapid  rusting  test,"  can  have 
any  value. 

Yours  faithfully. 

HlI-UER  D.\w. 

Montreal.  P.  Q..  July  21.  1908. 


Bids  for  furnishing  the  Isthmian  Canal 
Commission  with  8,270.000  lbs.  of  dyna- 
mite for  use  on  the  Isthmian  canal  were 
opened  July  21.  The  E.  I.  Du  Pont  De 
Nemours  Powder  Co.  at  $907,460  was  re- 
ported to  be  the  lowest  bidder.  Delivery 
of  the  dynamite  is  to  begin  Oct.  I5  and  to 
continue  at  the  rate  of  l.flOO.DOO  lbs.  per 
month. 


July  29,  1908. 
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Note :  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  Cost  of  Digging  Wet  Holes,  with 
Some  Comments  on  Furnish- 
ing Special  Clothing  for 
Workmen. 

The  holes  in  question  were  dug  in  con- 
nection with  building  a  shore  protection 
along  a  tidewater  bay,  the  ordinary  rise  of 
the  tide  being  between  2  and  3  ft.  The 
holes  had  to  be  dug  ahead  of  a  pile  driving 
crew,  so  that  piles  could  be  driven  in  the 
hole. 

A  crew  of  iven  dug  the  holes  with  picks 
and  shovels  and  used  a  small  cellar  drain- 
age or  bilge  pump  made  of  galvanized  iron 
for  keeping  the  holes  dry.  The  holes  were 
4x5  ft.  in  size  and  averaged  3  ft.  in  depth, 
large  enough  for  a  man  to  work  in  it 
easily.  The  material  was  a  sandy  clay  and 
black  loam  of  decomposed  vegetable  mat- 
ter and  in  most  cases  water  flowed  into  the 
hole  from  the  surrounding  marsh  or  from 
the  bay  at  a  depth  of  about  a  foot.  Some 
roots  and  old  drift  wood  were  encountered 
and  had  to  be  cut  with  mattocks.  In  near- 
1}'  all  cases  the  material  was  stiflf  enough 
to  stand  up  by  itself,  so  there  was  little 
trouble  with  the  sides  of  the  holes  caving 
in.  On  the  other  hand  nearly  all  the  holes 
were  lower  than  high  tide,  and  the  tide 
filled  some  of  the  holes  with  sand  before 
the  piles  were  driven,  necessitating  the  re- 
excavation  of  the  hole.  The  average 
amount  of  excavated  material  from  each 
hole  was  60  cu.  ft.  and  it  was  found  that 
the  refilling  of  some  of  the  holes  added  an 
average  of  12  cu.  ft.  additional  excavation 
to  each  hole,  making  the  total  excavation 
2.fiG  cu.  yds.  per  hole. 

The  foreman  and  a  gang  of  about  12 
men  did  the  work.  When  the  holes  were 
dry,  which  wxs  seldom  the  case,  one  man 
worked  in  a  hole,  but  if  the  hole  was  very 
wet,  two  men  worked  at  a  hole,  as  one 
man  was  needed  to  run  the  pump.  The 
sand  and  grit  in  the  holes  not  only  quickly 
used  up  the  leather  sucker  of  the  pump, 
but  also  the  galvanized  iron  sides  of  the 
pump.  These  pumps  of  five  or  six  foot 
lengths,  2%  to  3  ins.  in  diameter,  are 
worth  from  $0  to  $6,  and  within  a  few 
days  they  have  to  be  repaired,  and  within 
4  or  5  weeks  are  entirely  worn  out.  When 
pumping  of  this  character  has  to  be  done 
such  pumps  are  not  only  inefficient,  but  are 
quite  expensive.  A  few  diaphragm  pumps 
would  not  only  have  done  better  work,  but 
although  they  cost  much  more  than  the 
bilge  pump,  in  as  much  as  they  last  longer 
they  would  have  been  cheaper  in  the  end. 

The  tools  used  in  this  work  consisted  of 
12  shovels,  12  picks.  6  pumps.  6  mattocks 
and  a  water  bucket.     Their  cost  was  about 


$50  and  the  monthly  depreciation  would  be 
from  $25  to  $30,  making  a  charge  for  tools 
of  about  one  dollar  per  day;  this  is  exclu- 
sive of  rubber  boots.  In  order  to  hold  the 
men  at  work  it  was  necessary  to  furnish 
them  with  rubber  boots,  a  dozen  pairs  of 
the  best  costing  about  $40.  These  boots 
are  quickly  snagged  and  injured,  thus  ren- 
dering them  useless,  hence  to  renew-  them  a 
charge  of  $2  per  day  is  made  for  boots. 
The  boots  are  furnished  free  to  the  men. 
and  in  order  to  protect  their  legs  as  well 
as  their  feet,  hip  boots  are  generally  used 

The  supply  of  boots  and  other  clothing 
to  men,  in  order  to  keep  them  at  work  un- 
der trying  circumstances,  is  often  a  neces- 
sity, especially  with  laborers.  These  mens 
wages  are  rarely  large  enough  to  admit  of 
their  clothing  themselves  properly  under 
adverse  weather  conditions  or  when  work- 
ing in  unusual  places,  and  it  devolves  upon 
the  contractor  to  stand  this  expense.  Not 
only  are  gum  boots  furnished  to  men 
working  in  deep  foundations  or  trenches, 
but  under  some  circumstances  oil  skin 
coats  and  trousers  and  hats  are  furnished 
to  men  working  in  wet  places,  or  when 
kept  at  work  during  rainy  seasons. 

Laboring  men  generally  insist  on  stop- 
ping work  as  soon  as  the  first  sprinkle  of 
rain  starts,  and  many  contractors  have 
found,  especially  those  working  in  large 
cities,  that  they  can  keep  their  men  at 
work  by  furnishing  them  with  the  neces- 
sary clothing.  A  prominent  contractor  of 
New  York,  in  commenting  upon  these  con- 
ditions a  short  time  ago,  said  : 

"\\'e  have  275  men  working  here  in  this 
downpour  of  rain,  and  the  job  is  advanc- 
ing as  though  there  was  no  rain.  It  is  a 
great  plan  and  I  will  venture  to  say  that 
many  other  large  companies  will  follow  in 
our  steps  and  furnish  their  men  with  gar- 
ments to  protect  them  from  rain  and  snow. 
In  a  year  there  are  more  than  30  rainy 
days.  A  month's  saving  in  time  means  a 
great  deal  to  a  big  company  that  has  mil- 
lions of  dollars'  worth  of  contracts  await- 
ing the  efforts  of  outdoor  laborers." 

City  departments  having  in  charge  water 
works  and  sewers,  often  have  to  furnish 
employes  special  clothing  of  this  nature. 
One  of  the  editors  of  this  journal  has  for 
some  years  followed  this  practice  in  out- 
door work.  Some  few  years  ago,  in  carry- 
ing on  steam  shovel  excavation,  work  was 
done  both  day  and  night  every  day  in  the 
year,  no  matt^'r  how-  inclement  the  weather, 
and  he  found  that  by  supplying  the  men 
with  rubber,  clothing  in  summer  and  warm 
waterproof  clothing  in  winter  he  was  able 
to    keep    his    steam    shovels   going    all    the 


time.  Without  this,  a  daily  pay  roll  of 
nun  paid  monthly  salaries,  amounting  to 
about  $00  per  day  for  two  shifts,  was  a  di- 
rect charge  against  the  work  done  in  good 
weather,  while  with  a  charge  of  about  $1<' 
per  day  for  clothing,  enough  work  could  be 
done  even  in  bad  weather  to  make  current 
expenses,  keep  the  work  well  organized 
and  going,  and  frequently  making  some 
profit.  It  also  meant  a  force  on  the  work 
to  take  care  of  threatened  washouts  and 
similar  disasters  that  occur  during  bad 
weather. 

It  is  necessary  to  teach  the  men  that 
such  clothing  is  not  theirs  and  must  be 
taken  care  of  just  as  they  care  for  the 
tools  and  machine,  and  on  a  job  where  a 
large  number  of  men  are  worked  a  man 
must  be  appointed  to  look  after  the  issuing 
and  collecting  of  the  clothing.  On  a  small 
job  the  foreman  can  do  this.  The  same 
garment  must  be  issued  to  the  same  man 
each  day.  Laborers  become  very  jealous 
of  other  men  who  get  the  clothing  to  wear 
that  they  have  worn,  and  disputes  are  lia- 
ble to  occur  from  this,  and  besides  by  as- 
suring the  man  that  he  will  have  the  same 
garment  each  day,  he  takes  better  care  of 
it.  As  far  as  possible  in  issuing  new  gar- 
ments, all  of  the  same  crew  or  gang  should 
be  given  new  garments  at  one  time,  other- 
wise ill  feeling  may  arise  among  the  men. 
which  will  mean  less  work  done.  On  the 
other  hand  rivalry  between  gangs  is  gener- 
ally a  spur  to  them  to  do  extra  work,  and 
is  a  benefit  to  a  contractor. 

To  return  to  the  hole  digging.  The 
wages  paid  by  the  contractor  for  a  ten  hour 
day  were : 

Foreman     $2..50 

Laborers     1.50 

Waterboy     1.00 

In  all  226  holes  were  dug  during  a 
month's  work,  the  men  working  during 
that  time  enough  to  amount  to  12  days. 
The  cost  of  this  was : 

Foreman,    12    days $  3<l.00 

Laborers,  109  days 163.50 

Water  boy,  12  days 12.00 

Tools,    12    days 12.00 

Rubber  bcots,   12  days 24.00 


Total    $241.50 

The  cost  per  hole  for  each  item  was : 

Foreman     $0.13 

Laborers     0.72 

Water    boy 0.05 

Tools    f'.Oo 

Rubber    boots 0.10 

Total     • $1A5 

The  cost  per  cu.  yd.  of  excavated  mate- 
rial was : 

Foreman     $0.05 

Laborers 0.27 

Water    boy 0.02 

Tools     0.02 

Rubber   boots "."4 


Total     $0.40 

This  shows   that  a   man   dug  about  two 
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holes  per  day,  and  lie  handled  about  (J  cii. 
yds.  of  material  per  day.  The  cost  of  the 
labor  was  about  two-thirds  of  the  total 
cost  of  the  work,  cxchisive  of  superintend- 
ence ;  that  has  not  been  considered  in  this 
article.  The  cost  of  superintendence  of 
such  a  small  item  of  work  would  be  very 
small,  seldom  over  a  cent  or  2  cents  per 
cu.  yd.,  the  cost  depending  upon  how  much 
work  of  other  kinds  was  being  carried  on 
under  the  same  superintendent,  time  keep- 
er and  office  force. 


During  the  month  of  June  1,134,032  c«. 
yds.  of  material  were  removed  from  the 
Culebra  Division  of  the  Isthmian  canal. 
The  following  was  the  equipment  in  use  on 
the  Culebra  Division  June  1,  1908:  Steam 
shovels,  60 ;  American  locomotives,  149 ; 
rebuilt  French  locomotives,  7.  Cars — 50- 
ton  steel  flats,  183 ;  Western  dumps,  18-yd., 
110;  Western  dumps,  12-yd.,  258;  Oliver 
dumps,  12-yd.,  132 ;  Western  steel  car  and 
foundry  flats,  40-ton,  300;  Lidgerwood 
flats,  40-ton,  1,267;  I.  C.  C.  gondolas,  40- 
ton,  8 ;  labor  cars,  47 ;  work  service  cars, 
38 ;  camp  cars,  6 ;  Goodwin  dumps,  30-yd., 
14 ;  Ingoldsby  dumps,  30-yd.,  7.  Total  cars, 
2,370.  Rock  drills— Chicago  rock,  18;  Kel- 
lar  air-hammer  rock,  21  ;  Ingersoll-Ser- 
geant  rock,  87 :  Rand  rock,  41 ;  Sullivan 
rock,  74.  Channellers — Sullivan,  4  ;  Inger- 
soll-Rand,  2.  Rock  crushers,  2 :  spreaders, 
Jordan,  3 ;  McGann,  14 ;  unloaders,  36 ; 
track-shifting  machines,  5 ;  dredge,  clam- 
'hell  and  orange-peel,  1 ;  wrecking  cranes, 
20-ton,  2 ;  25-ton,  2 ;  75-ton,  1 ;  pile  drivers, 
10.  On  the  above  date  7,350  men  were  em- 
ployed. The  dynamite  used  in  May 
amounted  to  552,650  lbs.;  351,.350  lbs.  60 
per  cent.,  and  201,300  lbs.  45  per  cent. 


In  connection  with  the  construction  of 
the  fourth  set  of  o.xidizing  waterworks  fil- 
ters at  the  Ynisypo  Reservoir  of  Newport 
(England)  an  interesting  method  was  em- 
ployed for  transporting  the  filters  to  their 
destination  by  water.  This  method,  ac- 
cording to  The  Surveyor  was  as  follows ; 
All  the  internal  and  external  fittings  were 
first  removed  and  all  openings  in  the  filters 
plugged  or  secured  with  blank  flanges. 
The  filters  were  then  launched  into  the 
reservoir,  towed  across,  hauled  on  to  the 
bank  on  the  opposite  side,  and  rolled  down 
to  the  site  selected  for  their  erection.  The 
floating  across  the  reservoir  was  accom- 
plished without  the  slightest  difficulty,  and 
the  time  occupied  in  launching  and  land- 
ing each  cylinder  was  1%  hours.  The  fil- 
tering material,  pipes  and  fittings  were  also 
taken  across  on  a  raft.  The  filters  form 
part  of  a  plant  to  deal  with  2,000,000  gal- 
lons per  day. 


The  State  Canal  Board  of  New  York  has 
approved  plans  for  Contract  No.  20  calling 
for  dredging  the  Mohawk  River  in  con- 
nection with  Barge  Canal  Work  and  will  at 
once  call  for  bids.  The  estimated  cost  is 
$4,173,000. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  propcrl\  coming  under  any  of  the  preceding  classifications. 


Cost  of  Reconstructing  Street  Railway 

Cable  Line  Into  Electric  Line  at 
San  Francisco,  Cal. 

In  our  issue  of  March  11,  1908,  we  de- 
scribed and  illustrated  some  of  the  special 
machines  and  methods  being  employed  by 
the  United  Railroads  of  San  Francisco  in 
reconstructing  its  old  cable  lines  into  elec- 
tric lines.  At  that  time  the  costs  of  the 
work  were  not  available,  but  since  then  the 
reconstruction  of  one  line  has  been  com- 
pleted and  the  actual  costs  segregated. 
These  costs  have  been  furnished  us  by  Mr. 
B.  P.  Legare,  engineer  maintenance  of  way 
and  construction,  and  we  give  them  in  the 
accompanying  table.  Preliminary  to  this 
tabular  statement  of  costs  we  give  the  fol- 
lowing notes  of  the  general  character  of 
the  work  and  of  the  kinds  of  w'Ork  enter- 
ing into  each  of  the  sev;eral  cost  items. 

The  work  consisted  of  reconstructing 
standard  gage  cable  tracks  into  standard 
gage  electric,  consisting  of  9-in.  109-lb. 
rails  laid  on  ties,  2-ft.  centers,  with  combi- 
nation 12-hoIe  joint  plates,  and  tie  rods 
every  10  ft.  The  ties  laid  on  8  ins.  of  rock 
ballast  with  a  concrete  stringer  under  the 
rails  between  the  ties,  basalt  block  runners 
on  both  sides  of  the  rail,  concrete  base  for 
pavement  from  the  top  of  the  ties  to  with- 
in 2  ins,  of  the  top  of  the  rail  and  2  ins.  of 
asphalt  wearing  surface. 

Item  1  includes  removing  old  blocks, 
asphalt,  yokes,  old  track,  etc.,  digging 
trench  in  which  the  new  track  will  be  laid, 
hauling  ballast  to  the  job  and  unloading, 
crushing  or  breaking  same,  tamping  ties, 
surfacing  and  lining  track,  hauling  con- 
crete material,  unloading,  mi.xing.  placing, 
and  tamping  same. 

Item  2  includes  hauhng  rails,  ties,  spikes, 
and  plates,  and  unloading  same ;  spacmg 
ties,  laying,  joining,  and  spiking  rails,  drill- 
ing for  tie  rods  and  placing  same,  drilling 
rails,  placing  bonds,  and  tightening  joint 
plate  bolts. 

Item  3  includes  hauling  and  unloading 
blocks,  asphalt,  and  sand  for  paving,  laying 
block  pavement,  runners  or  toothing,  and 
grouting  same. 

Item  4  includes  loading  and  hauling  old 
steel,  concrete,  dirt,  and  all  debris  from  the 
job,  both  during  and  after  construction; 
also  repairs  to  all  damaged  street  pipes  or 
wires  and  conduits. 

Item  5  includes  teaming. 

Item  6  includes  material  and  labor  in 
laying  asphalt  wearing  surface. 

Item  7  includes  superintendence. 

Item  8  includes  all  materials — rails,  ties, 
plates,  bolts,  spikes,  tie  rods,  bonds,  ce- 
ment, crushed  rock,  paving  blocks,  and 
sand. 


In  the  figures  given  below  no  credit  has 
been  allowed  for  the  value  of  scrap  steel 
and  old  blocks.  These  figures  are  as  fol- 
lows : 

Item  1.  cost  per  lin.  ft.  of  track $1,090 

Item  2,  cost  per  lin.  ft.  of  track 0.174 

Item  3,  cost  per  lin.  ft.  of  track 0.079 

Item  4,  cost  per  lin.  ft.  of  track 0.195 

Item  5,  cost  per  lin.  ft.  of  track 0.025 

Item  6.  cost  per  lin.  ft.  of  track 0.600 

Item  7,  cost  per  lin.  ft.  of  track 0.087 

Item  *<,  cost  per  lin.  ft.  of  track 2.780 

Total  cost  per  lin.  ft.  of  track. .  .$.5.0.30 
Items  1  to  7  are  labor  costs  and  item  8  is 
cost  of  material,  so  that  we  have : 

Cost  for  labor  per  lin.  ft.  of  track S2.25 

Cost  of  materials  per  lin.  ft.  of  track. .  2.78 


Total  labor  and  material $5.08 

Regarding  this  total  cost  Mr.  Legare 
writes :  "You  will  find  that  the=p  figures 
are  exceedingly  low  for  work  on  the  cr'.^st, 
on  account  of  wages  and  the  distance  fr<.-;n 
the  markets,  and  I  doubt  if  the  same  fig- 
ures can  be  maintained.  However,  I  be- 
lieve that  we  can  always  do  this  kind  of 
work,  by  our  present  methods,  for  some- 
thing below  $6  per  lin.  ft.  of  track." 


In  a  reply  to  a  protest  against  the  sug- 
gested increase  in  freight  rates  Mr.  W.  C. 
Brown.  Vice  President  of  the  New  York 
Central  &  Hudson  River  R.  R.,  stated  that 
during  the  10  years  from  1898  to  1908  there 
had  been  the  following  increases  in  the 
cost  of  materials  used  on  railroads : 

Per  cent. 

Angle   bars    50.0 

Gray  iron  castings   37.5 

Malleable  iron  castings   21.3 

Bar   iron    42.8 

Cut  nails    95.4 

Wire  nails   45.6 

Cast  iron  pipe    87.8 

Steel   rails    47.3 

Track   spikes    25.9 

Cast  iron  car  wheels 25.0 

Barbed   wire   32.0 

Bridge    timbers    80.0 

Cross   ties    76.0 

Car  siding   90.0 

Locomotives    68.3 

Box  cars    72.8 

Car   axles    51.0 

.\  new  laboratory  has  been  opened  at 
Lievin,  France,  under  the  auspices  of  the 
Central  Committee  of  French  Coal  Mines, 
for  the  purpose  of  carrying  out  investiga- 
tions into  the  causes  of  explosions  in  coal 
mines. 


July  29,   1908. 
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Methods  and  Costs;  Some  Old,  Some 
New. 

The  Weathering  of  Coal. — As  the  re- 
sult of  some  experiments  on  the  weather- 
ing of  coal  conducted  at  the  engineering 
experiment  station  of  the  University  of  II- 
hnois  the  following  conclusions  were 
reached:  (1)  Submerged  coal  docs  not 
lose  appreciably  in  heat  value.  (2)  Out- 
door exposure  results  in  a  loss  of  heating 
value  varying  from  2  to  10  per  cent.  (3) 
Dry  storage  has  no  advantage  over  storage 
in  the  open  except  with  high  sulphur  coals, 
where  the  disintegrating  effect  of  sulphur 
in  the  process  of  oxidation  facilitates  the 
escape  of  hydrocarbons  or  the  oxidation  of 
the  same.  (4)  In  most  cases  the  losses  in 
storage  appear  to  be  practically  complete  at 
the  end  of  five  months.  From  the  seventh 
to  the  ninth  month,  the  loss  is  inapprecia- 
ble. 

Chisel  and  Grapple  for  Removing 
Sunken  Timber. —  In  excavating  for  the 
foundation  of  a  bridge  pier  considerable 
old  timber  was  encountered.  To  remove 
this  timber  the  chisel  shown  on  the  left  in 


Enff-Confr 


Chisel  and  Grapple. 

the  accompanying  sketch  was  used.  This 
chisel  was  bolted  to  a  pile  butt  and  after 
being  placed  over  the  timber  to  be  re- 
moved was  driven  through  it  by  the  pile 
driver.  In  cases  where  the  timber  thus  de- 
tached was  too  water  logged  to  come  to  the 
surface  the  grapple,  also  shown  in  the 
sketch,  w-as  used.  This  was  made  of  %x3- 
in.  iron,  secured  to  handles  15  ft.  long  and 
manipulated  from  a  scow.  After  the  grap- 
ple had  been  attached  to  the  timber  it  was 
lifted  by  means  of  the  chains  which  were 
carried  to  a  car  derrick. 

To  Avoid  Drilling  Tie  Rod  Holes.— 
The  following  description  of  a  method  of 
laying  girder  rails  has  been  sent  us  by  Mr. 
.\.  W.  Saunders,  C.  E..  Johnstown,  Pa. 
Regarding  it  he  states :  "I  have  noticed  in 
several  cities  men  drilling  tie  rod  holes  in 
the  girder  rails  when  the  street  car  lines 
renewed  their  tracks,  which  could  have 
been  avoided.  I  do  not  understand  why 
the  rail  manufacturers  have  not  explained 
this  in  their  catalogues.  I  have  timed  men 
drilling  these  holes;  two  men,  one  hr.  at 
1T%  cts.  drilled  four  holes,  making  the  cost 
per    tie    rod    17%.  cts,    including   time    re- 


quired for  shifting,  digging  out  for  ma- 
chine, etc.  This  docs  not  include  costs  or 
depreciation  of  tcols.  Any  way,  no  matter 
how  little  the  cost,  all  can  easily  be  avoid- 
ed, as  the  accompanying  sketch  readily 
shows.  The  track  laying  is  in  the  direction 
of  the  large  arrow.  The  tie  rod  holes  arc 
drilled  by  the  manufacturer  as  indicated. 
The  first  30  ft.  of  all  lengths  are  alike;  be- 
vond  30  thev  vary.     Turn   rail   '.'\'  around 


short  portion  of  a  caving  bank  will,  at 
times,  shift  the  current  to  an  extent  that 
will  stop  the  caving  and  possibly  start  to 
filling  again.  Owing  to  the  expense  of  this 
method  of  revetment  its  use  has  been  con- 
fined to  the  more  important  points. 

Road  Construction  Over  Swamps  and 
Peat  Bogs. — The  construction  of  roads 
over  peat  bogs  and  swamps  is  often  a  se- 
rious problem.     One  engineer  who  has  had 
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A    Method   of   Laying  Girder   Rails. 


for  the  other  side  of  the  track  and  the  rod 
holes  will  be  as  rail  '  B.'  Take  any  other 
lengths  of  rails — the  run  of  the  mill — and 
they  will  lay  equally  as  well.  The  rails 
must  lay  in  pairs  as  indicated  by  the  heavy 
lines,  always  keeping  30  ft.  lead  on  the 
right.  Bear  this  in  mind  when  starting  and 
you  will  have  to  do  no  drilling  for  tic 
rods." 

The  Construction  of  Mattresses  for  Re- 
vetment Work. — In  a  paper  on  the  Mis- 
sissippi River  improvement  work  read  be- 
fore the  Ohio  Engineering  Society  Mr.  H. 
E.  Frye  describes  the  method  of  making 
mattresses  to  protect  banks  where  caving 
or  washing  is  liable  to  do  great  damage  to 
the  navigable  channel  or  the  levee  districts. 
The  method  of  constructing  these  mat- 
tresses is  as  follows :  A  loom  is  built 
along  one  side  of  a  barge  with  an  incline 
extending  down  to  the  water :  the  barge  is 
anchored  with  the  loom  side  down  stream 
so  that  the  mattress  will  float  away  as  fast 
as  woven.  The  weaving  is  similar  to  car- 
pet weaving,  wire  rope  being  used  for 
warp  and  refuse  lumber  for  filling.  The 
length  and  breadth  of  the  mats  depend 
upon  the  facilities  for  anchorage  and  the 
velocity  of  the  current.  When  completed 
stone  is  evenly  distributed  over  the  mat  un- 
til it  is  sufficiently  loaded  to  sink  when 
loosened,  but  being  partly  held  up  by  the 
current  remains  afloat.  The  upper  end  be- 
ing fast  to  the  barge,  the  main  anchor  lines 
extending  from  the  shore  pass  under  the 
construction  barges  and  are  made  fast  to 
ropes  woven  in  the  mat  for  the  purpose. 
When  all  is-ready  the  upper  end  of  the  mat 
is  lowered  and  the  lines  attached  to  the 
barge  loosened  allowing  the  upper  end  of 
the  mat  to  sink,  being  carried  quickly  to 
the  bottom  by  the  current  and  held  there 
by  its  load.  .^Kfter  the  sinking  of  this  shore 
mat,  which  at  times  is  several  hundred  feet 
long  and  as  wide  as  the  bank  requires,  the 
steep  bank  above  the  shore  line  is  graded 
with  hydraulic  graders  and  the  material  al- 
lowed to  run  down  onto  the  stmken  mat. 
After  the  bank  has  been  graded,  a  second 
mat  is  woven  on  this  slope  and  likewise 
covered  with  stone  and  planted  with  wil- 
lows, which  soon  form  a  dense  thicket 
along  the  bank.     The  protection  of. a  very 


a  great  deal  of  experience  in  this  kind  of 
work  concludes  that  in  general  if  the  road 
is  to  be  laid  over  a  soft,  deep,  wet  and 
yielding  swamp,  it  is  oftentimes  best,  if 
timber  is  handy,  to  float  the  road  on  a  raft 
made  of  long  poles.  This  raft  is  construct- 
ed of  a  bottom  course  laid  longitudinally, 
with  broken  joints,  and  a  second  course 
laid  transversely  and  covered  with  brush. 
Side  ditching  destroys  the  sustaining  power 
of  the  peat,  and  drains  should  be  made  only 
at  a  considerable  distance  from  the  road. 
Telford  pavement  is  not  to  be  recommend- 
ed for  swamp  roads,  and  if  macadam  is 
used  it  is  best  to  have  the  first  covering  the 
thinnest,  as  there  is  sure  to  be  some  settle- 
ment which  can  be  made  good  by  the  addi- 
tion of  stone  from  time  to  time.  In  con- 
structing roads  of  this  kind  it  is  desirable 
to  keep  the  grade  line  as  low  as  possible, 
and  the  filling  free  from  deleterious  mat- 
ter, and  the  lightest  obtainable.  In  an  em- 
bankment built  over  a  tidal  swamp,  a  set- 
tlement of  only  2  ins.  was  found  after  the 
road  had  been  subjected  to  heavy  traffic 
for  over  a  year.  The  swamp  was  a  firm 
peat  bog  at  the  elevation  of  mean  high  tide, 
but  too  soft  to  sustain  a  man  without  his 
sinking  nearly  to  the  knees.  The  depth  to 
hard  bottom  was  8  ft.  below  bog  surface. 
The  road  is  80  ft.  wide,  with  a  40-ft.  car- 
riagewaj',  and  the  grade  line  is  an  incline, 
varying  from  4  to  20  ft.  above  the  surface 
of  the  marsh.  In  constructing  a  double 
track  trolley  road  over  some  tidal  swamp 
land  ea^'h  track  was  laid  on  the  outer  side 
of  an  old  plank  road.  This  old  road  had 
been  made,  many  years  before,  by  laying  3- 
in.  planks  transversely  on  the  surface  of 
the  meadow.  The  grade  line  was  about  2  ft 
above  the  meadow  and  about  2  ft.  below  oc- 
casional high  tide.  The  depths  of  filling  over 
the  planks  varied  from  4  to  6  ft.  and  the 
depth  to  hard  bottom  was  from  30  to  60  ft. 
In  order  to  construct  the  trolley  road  it 
was  necessary  to  widen  the  plank  road  on 
either  side  about  3  ft.  beyond  the  ends  of 
the  old  planks  and  to  excavate  1  ft.  for  the 
subgrade.  Great  care  was  taken  not  to 
disturb  or  cut  the  peat  surface,  which  was 
fairly  firm,  although  in  places  it  could  not 
be  walked  upon  without  sinking  in.  Boiler 
house  cinders  were  used  for  filling. 
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Method  of  Re-alining  Steam  Pipe  for 

Power  Plant,  With    Examples  of 
Steam    Pipe   Hangers. 

1  he  lullowiiiK  accouiil  ol  llic  motliods 
adopted  in  ro  alining  steam  pipes  willi  sam- 
ples of  pipe  hangers  will  be  found  nscfnl 
by  contractors  in  erecting  and  keeping  up 
steam  plants  on  construction  work.  The 
account  is  taken  from  a  communication  by 
James  F.  Hobart  of  Willoughby,  O.,  to  llie 
"Electrical  World"  of  June  6,  1908 : 

"The  writer  was  recently  called  in  to 
ascertain  the  reason  for  a  certain  engine's 
frequency  in  breaking  out  the  cylinder  head. 
Four  times,  within  si.x  months,  was  the 
unenviable  record  of  the  engine,  which  had 
never  given  trouble  before  the  date  alluded 
to.  Upon  looking  the  engine  over,  it  was 
found  to  be  arranged  with  a  very  small 
home-made  separator  in  the  steam  pipe, 
close  to  the  throttle  of  the  engine.  The 
steam  pipe  was  a  long  one,  over  loO  ft., 
but  it  was  well  insulated  with  magnesia 
pipe  covering  besides  being  enclosed  in  a 
box  where  it  went  out  of  doors  from  one 
building  to  another. 

The  engine  was  used  for  driving  an  elec- 
tric generator  in  a  manufacturing  establish- 
ment and  the  breaks  had  occurred  in  two 
periods;  two  of  the  breaks  coming  within 
three  weeks  of  each  other  in  the  late 
autumn,  the  other  tw'O  breaks  occurring  this 
spring  within  a  week  of  each  other,  the 
last  break  not  yet  having  been  repaired. 
The  first  apparatus  examined,  after  looking 
over  the  engine,  was  the  boiler,  which  was 
a  fine  high-pressure  tubular  concern,  with 
dry  pipe  but  no  dome.  Nothing  wrong 
could  be  found  at  the  boiler,  or  at  the 
engine,  to  cause  trouble,  and  nothing  re- 
mained to  be  examined  except  the  steam 
connection,  which  was  6-in.,  screwed-joints, 
black  pipe,  evidently  of  standard  make. 
The  pipe  extends  through  two  ware- 
houses and  was  suspended  from  overhead 
by  means  of  home-made  hangers  similar  to 
that  shown  by  Fig.  1,  evidently  forged 
from  %-in.  iron  rod  by  the  engineer,  when 
the  plant  was  set  up.  The  hangers  were 
strong  enough  and  there  were  plenty  of 
them,  the  timbering  of  the  buildings  evi- 
dently causing  hangers  to  be  located  at 
quite  short  intervals,  say  6  ft.  to  8  ft.  in 
order  to  prevent  unsupported  pipe  lengths 
of  14  ft.  to  16  ft. 

Nearly  all  the  space  through  which  the 
pipe  extended  was  dark,  and  the  examina- 
tion had  to  be  by  lantern-light.  By  chance, 
while  wandering  through  the  factory,  on  the 
floor  above  the  steam  pipe,  something  led 
the  writer  to  note  that  the  floor  was  ex- 
ceedingly uneven,  in  some  places  appearing 
several  inches  higher  than  other  places 
only  a  few  feet  distant.  A  closer  examina- 
tion led  to  the  discovery  that  some  portions 
of  the  floor  were  heavily  loaded  with  stock 
to  be  manufactured,  and  the  floor  had  set- 
tled badly  where  the  stock  was  piled  the 
heaviest. 

.A.  question  or  two  brought  out  that  the 
stock   had    been    in   the    mill    onlv   a    little 


more  than  two  weeks,  and  was  put  in  about 
the  time  the  engine  broke  down 

The  ca\isc  for  the  breaking  of  four  cylin- 
der heads  by  water  in  the  cylinder  was  thus 
evident.  The  steam  pipe  had  been  forced 
down  by  loads  of  stock  piled  on  the  floor 
which  supported  the  pipe.  Packers  were 
thus  formed  in  the  steam  pipe  which  par- 
tially filled  with  water  when  the  engine  was 
nmning.  When  an  extra  and  sudden  call 
f(ir  steam  came  on,  about  an  hour  before 
sundown,  each  time  the  head  blew  out,  the 
increased  flow  of  steam  evidently  caught 
up  some  of  the  water  in  one  of  the  pockets 
near  the  boiler  and  carried  that  portion  of 
water  along  with  the   steam. 

Several  more  pockets  well  tilled  with 
water  were  in  the  path  of  the  steam,  and 
the  result  was  that  all  the  pockets  were 
emptied  by   the  rush  of  steam,  and  by  the 


sinuous  course  from  boiler  to  engine  with 
the  line  m,  n,  o,  stretched  tight  along  its 
l'">(t  ft.  of  length.  The  pockets  at  a,  b  and  c 
will  he  noted,  The  arrow  denotes  the  di- 
rection of  flow  through  the  pipe  and  the 
water  originally  picked  up  in  pocket  a. 
reinforced  by  the  water  from  pockets  (' 
and  c,  was  sufficient  to  flood  the  little  sepa- 
rator and  push  out  the  cylinder  head  of  the 
engine. 

No  light  was  obtainable  in  the  mill,  ex- 
cept from  petticoat  lamps,  lanterns  and 
candles.  Some  of  the  latter  were  pro- 
cured, the  line  stretched  "neck  and  heels" 
at  /,  between  targets  d  and  e.  then  taget 
li  was  put  into  position  as  shown.  The 
candles  g  and  li  were  fastened  to  the  back 
of  each  target  by  three  wire  nails  driven  on 
an  angle  and  the  candles  slipped  between 
them.      Then   with    the   eye  at   i.  target   h 


u 


r/^/ 


F/gd. 


F/gJ 


F/g  3. 


F/g.  9. 


Examples  of  Steam   Pipe  Hangers. 


time  it  approached  the  engine,  the  steam 
pipe  was  almost  full  of  water  of  condensa- 
tion, which  simply  drowned  out  the  little 
separator  and  swept  down  into  the  engine 
and  put  that  machine  out  of  business  too. 
The  trouble  was  all   in  the  steam  pipe,  so 


FIG      i. — LINING    A     STIfAM     PIPE    IN    THE    DARK 

Fig.  2. 

a  line  was  run  through  the  dark  store 
rooms,  alongside  the  pipe,  as  shown  by  Fig. 
2.  The  line  was  first  stretched  "neck  and 
heels"  from  each  end,  then  the  line  was 
straightened.     The   pipe   is     shown     in    its 


was  moved  exactly  in  line  with  g  and  i,  as 
determined  partly  by  sighting  the  candles 
h  and  g,  and  later  by  sighting  more  closely 
to  the  illuminated  edges  of  the  targets  at 
those  lights. 

After  target  h  was  in  position  and  fast- 
ened, the  eye  was  transferred  to  that  target 
as  shown  at  /,  the  candle  put  alongside  an- 
other target  at  k.  and  the  three  points,  ./. 
k  and  /  brought  into  line  as  before.  It 
was  found  that  the  pipe  originally  had  a 
pitch  toward  the  boiler.  This  was  changed 
by  adding  a  short  nipple  above  the  boiler, 
giving  the  pipe  an  inclination  of  4%  in. 
toward  the  engine.  The  writer  prefers  this 
arrangement,  as  then  there  is  always  a 
steady  flow  of  entrained  water  in  the  di- 
rection of  the  steam,  whereas,  with  the 
drainage    toward    the    boiler,    the    flow    of 
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steam  sometimes  holds  up  the  water  until 
an  extra  rush  of  steam  takes  place,  where- 
upon the  water  is  brought  over  into  the  en- 
gine by  the  rush  of  steam.  After  the  line 
had  been  supported  and  all  the  sag  taken 
out  of  it,  as  shown  at  »,  m,  0,  the  condition 
of  the  pipe  alignment  was  plainly  discern- 
ible and  steps  were  immediately  taken  to 
cure  the  trouble.  It  was  not  thought  ad- 
visable to  try  to  level  the  floor  so  as  to 
bring  the  pipe  straight.  What  was  done 
consisted  of  placing  enough  posts  along 
the  line  of  pipe  to  prevent  the  floor  from 
going  down  when  loaded.  Then  means 
were  taken  to  bring  the  pipe  to  the  line  and 
keep  it  there. 

Pieces  of  2-in.  by  -i-in.  scantling  were 
placed  underneath  the  pipe,  one  at  each 
pipe-hanger,  then  wedges  were  driven  un- 
der the  scantlings  until  the  pipe  was  in 
place.  There  was  no  means  of  adjusting 
the  old  pipe  hangers,  except  by  pulling 
them  out  and  driving  them  in  again  at  the 
required  height.  This  did  not  work  at  all 
well.  In  fact,  it  is  a  mighty  good  job  to 
hang  pipe  upon  the  hangers  shown  by  Fig. 
1,  and  to  have  the  pipe  straight  when  the 
job  is  done. 

The  hangers  were  so  firmly  driven  into 
the  timbers  that  they  could  not  be  removed 
without  breaking  half  of  the  hooks  and 
without  badly  distorting  most  of  the  rods 
in  the  attempt  to  pull  the  hooks  out  of  the 
timbers,  that  it  was  decided  to  let  them  re- 
main and  block  up  between  the  hangers  and 
the  pipe,  until  the  latter  was  brought  into 
alignment.  All  sorts  of  schemes  were  pro- 
posed by  the  management  for  shortening 
some  of  the  hangers  so  that  adjustment 
could  be  made,  one  member  proposing  that 
the  hanger  be  cut  off  below  the  pipe  and 
threaded  as  shown  by  Fig.  3,  a  yoke  applied 
and  the  hanger-rods*  threaded  below  the 
yoke  d,  the  adjustment  being  made  by 
screwing  the  nuts  up  or  down.  Another 
member  of  the  company  wanted  to  cut  the 
hanger  above  the  pipe,  remove  one  leg  and 
let  all  the  weight  of  the  pipe  come  upon 
rod  r.  which  was  to  be  connected  with  the 
pipe  by  means  of  the  yoke  /  and  the  U-rod 
g.  which  was  to  be  made  from  the  remain- 
der of  the  original  hanger  and  threaded  as 
shown  by  the  engraving  Fig.  4.  Still  an- 
other wanted  to  apply  an  arrangement 
somewhat  as  represented  by  Fig.  5,  in 
which  the  old  hanger  was  cut  off  and  the 
lower  ends  of  the  rods  turned  up  as  hooks, 
as  shown  at  a  and  b.  Chains  were  to  be 
hung  to  each  of  the  hooks,  at  c  and  d.  and 
the  ends  of  the  chain  brought  around  under 
the  pipe  and  fastened  by  the  old  device 
known  as  the  "toggle  and  hd."  The  pin 
doing  duty  as  the  "fid"  is  shown  at  r. 

To  secure  adjustment  to  any  height 
within  reasonable  limits  it  was  suggested  to 
use  chains  with  links  of  differejit  lengths. 
as  represented  by  Fig.  0.  at  a  and  b.  thus 
adjusting  the  height  of  the  pipe  in  steps. 
The  chain  a  has  two  links  to  6  in.,  as 
"shown,  while  chain  b  has  a  pair  of  links  to 
each  6Vi  in.,  making  the  links  respectively 
3  in.  and  3%  in.  long.    Changing  the  length 


of  both  sides  of  the  hanger  Vs  in.  would 
therefore  give  a  vertical  adjustment  of  1/10 
in.  in  the  height  of  the  pipe.  The  writer 
suggested  that  the  cost  of  thus  changing 
the  pipe  hangers  would  cost  much  more 
than  it  would  to  put  in  entirely  new 
hangers  of  an  approved  adjustable  type 
similar  to  those  shown  by  Figs.  7  and  8. 
The  former  shows  two  forms  of  hanger, 
style  A  being  adapted  to  light  pipes  under 
4  in.  in  diameter,  while  style  B  is  fitted  for 
heavy  pipes   of   larger  diameter. 

Style  A,  Fig.  7,  is  made  of  malleable 
iron,  the  point  c  being  threaded  similar  to 
a  lag  screw  and  screwing  into  the  timber 
to  which  the  pipe  is  to  be  attached ;  a 
length  of  small  steam  pipes,  b,  is  cut  and 
threaded  to  fit  the  drop  of  the  hanger  as 
found  necessary.  The  screw  point  a  has 
its  lower  end  pipe-threaded  to  fit  the  coup- 
ling which  connects  the  point  a  with  pipe 

b.  The  clips  c  which  encircle  the  pipe  are 
usually  made  of  malleable  iron  in  two 
pieces,  and  they  are  bolted  together  and  to 
the  fitting  into  which  pipe  b  is  screwed. 
The  hanger  shown  at  B,  Fig.  7,  may  be 
fitted  either  with  the  beam-clips  /  or  the 
screw  point  a,  as  required.  The  vertical 
adjustment  at  A  is  made  by  varying  the 
length  of  pipe  6 "and  by  screwing  point  0 
farther  into  the  timber.  Besides  the  fixed 
adjustment  in  hanger  b,  by  changing  the 
lengths  of  rods  li  and  ;  there  Is  a  turn- 
buckle  g  which  permits  the  fine  adjustment 
to  be  made  with  great  exactness.  The 
clamp  clips  ;'  are  similar  to  those  shown  at 

c,  and  they  are  attached  to  pipe  c  in  the 
same  manner  as  to  pipe  d. 

A  still  better  form  of  pipe  hanger  is 
shown  by  Fig.  8.  This  hanger  is  adjustable 
to  any  height  or  drop,  by  varying  the 
length  of  bolts  or  rods  u.  a.  which  may  be 
cut  to  any  length  and  are  adjustable  at  any 
time  by  means  of  the  nuts  supporting  yoke 
b.  The  travel  of  the  pipe,  caused  by  the 
linear  expansion,  is  taken  care  of  by  the 
little  trolley  wheel  which  runs  upon  yoke  b 
and  permits  the  pipe  clamp  to  travel  with 
the  pipe  instead  of  swinging  as  is  necessary 
in  all  the  other  hangers  described  above, 
and  thereby  raising  the  pipe  vertically 
more  or  less  as  the  hangers  move  pendu- 
lumwise  with  the  expansion  and  contrac- 
tion of  the  steam  pipe. 

Thus  far  the  ow-ners  had  not  succeeded  in 
solving  the  problem  of  readjusting  the  old 
hangers  to  the  pipe  in  its  new  position. 
The  engineer  then  came  forward  with  a 
sketch  of  a  little  casting,  as  shown  at  d. 
Fig.  9.  This  casting  was  made  with  a  ta- 
oer-curved  cross  section  to  fit  both  pipe  and 
hanger.  The  little  notches  served  to  hold 
the  ratchet  wedge  from  moving  endwise  as 
the  pipe  expanded  or  contracted,  yet  it  was 
possible  to  move  the  wedge  endwise  (by 
raising  the  pipe  a  trifle),  thus  securing  the 
necessary  vertical  adjustment  to  pipe  f,  the 
old  hanger  a  remaining  unchanged  as  driv- 
en into  beam  b. 

The  above  noted  arrangement  was  the 
most  sensible  one  proposed,  but  there  was 
itist  one  thing  in   the   way  of  adopting  it. 


and  that  was  it  would  require  considerable 
time  k>  make  the  pattern  and  obtain  the 
necessary  castings,  one  for  each  of  the 
hangers.  Again,  as  some  of  them  would 
have  to  be  blocked  up  4  in.,  there  would  be 
<iuite  a  bill  for  iron  by  the  time  the  job  was 
done.  The  work  was  finally  done  by  wedg- 
ing the  pipe  up  as  noted,  and  temporarily 
blocking  it.  When  there  was  over  1  in.  be- 
tween the  hanger  and  the  pipe,  a  piece  of 
sheet  iron,  %  in.  thick  and  12  ins.  long,  was 
bent  in  a  semi-circle  to  fit  the  hanger,  as  at 
d.  Fig.  10,  and  placed  in  position  as  shown. 
The  pipe  was  blocked  on  the  thick  sheet- 
iron  by  means  of  a  brick  or  two,  or  an  old 
bolt  nut  or  a  piece  of  scrap  iron  as  hap- 
pened to  fit  the  space.  Then  the  space  be- 
tween the  shoe  and  the  pipe  was  filled  with 
cement  mortar,  which  was  well  pointed  in 
and  left  to  set. 

Where  there  was  less  than  1  in.  adjust- 
ment— and  the  pipe  was  so  located  that 
none  of  the  hangers  had  to  be  lowered — a 
bolt  and  yoke  clamp  was  put  across  the 
hanger  rods  above  the  pipe  as  shown  by 
Fig.  11,  and  screwed  up  until  the  pipe  had 
been  raised  the  required  distance,  as  shown 
by  Fig.  12,  where  the  rods  had  been  pulled 
almost  together  before  the  pipe  had  been 
raised  the  necessary  amount.  Having  raised 
the  pipe  to  the  desired  point,  measure  the 
distance  between  the  clamp  pieces,  then 
have  a  double  ended  hook  made  with  just 
the  same  distance  between  the  hooks.  Screw- 
up  the  clamp  bolts  until  the  double  hook 
can  be  slipped  over  both  hanger  rods,  then 
reinove  the  bolt  and  yoke  clamp  and  drive 
the  double  hook  into  position  as  shown  by 
Fig.  13,  and  the  necessary  adjustment  is 
complete. 

The  pipe  was  very  quickly  hung  up  in 
this  manner,  and  the  cost  was  very  slight. 
It  is  safe  to  say  that  the  owners  will  never 
have  another  cylinder  head  blow  out  by 
water  being  stored  in  the  steam  pipe  while 
the  engine  is  running. 


Some  little  trouble  has  been  caused  at 
Menominee.  Wis.,  by  the  leakage  into  a 
sewer  of  tar  from  a  local  gas  plant.  The 
sewer  was  cleaned  out  by  floating  a  light 
line  from  manhole  to  manhole.  A  larger 
rope  was  then  pulled  through  the  main  by 
means  of  the  light  line  and  later  a  heavy 
rope.  .\  large  bucket  was  attached  to  the 
heav)-  rope  and  was  drawn  through  the 
main  by  two  teams  of  horses  attached  to 
the  other  end.  The  tar  was  thus  swept 
down  the  main  to  the  manholes,  where 
it  was  removed. 


The  Empire  Engineering  Co.,  Xew  York, 
was  the  only  bidder  July  21,  for  New 
York  State  Barge  Canal  Contracts  Nos. 
60  and  64.  The  bid  for  Contract  No.  60, 
which  is  for  work  8%  miles  west  of  Ro- 
chester, N.  Y.,  was  $l,.34!t,084,  and  the  bid 
for  Contract  No.  64,  which  calls  for  exca- 
vating between  Medina  and  Gassport,  a 
distance  of  10  miles,  was  $1,290,492.  Both 
bids  exceeded  the  engineer's  estimates. 
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Variation  in  Weight  of  Stone. 

UV    IIE.NKV    1-.    .■\LtX.\Nll'iK.* 

Frequently  wc  see  tables  printed  in  engi- 
neering and  oilier  papers  and  books  givini; 
tlic  weigbt  per  cubic  foot  of  various  build- 
ing materials.  These  tables  of  course  in- 
clude limestone,  sandstone,  etc. 

The  writer  has  never,  however,  seen 
such  a  table  of  weights  that  stated  whether 
the  stone  in  question  was  "green"  or  "well 
seasoned."  .Apparently  very  few  people 
realize  that  there  is  any  difference  worthy 
of  consideration  between  the  weight  per 
cubic  foot  of  "green" — i.  e.,  freshly  quar- 
ried— stone  and  stone  that  is  "well  sea- 
soned"— i.  e.,  quarried  ar.d  exposed  to  sun 
and  weather  for  some  time. 

During  the  past  five  years  the  writer  has 
inspected  about  900,000  tons  of  limestone 
at  the  quarries  on  Johnson  Island,  O.,  and 
Kelly's  Island,  O.  This  stone  was  used  in 
constructing  government  breakwaters  at 
various  Lake  Erie  ports,  especially  Cleve- 
land and  Ashtabula.  The  sizes  of  the  stone 
used  varied  from  what  is  known  as  pier 
stone,  or  small  riprap,  to  blocks  weighing 
about  16  tons. 

This  stone  was  shipped  on  scows  and  the 
tonnage  was  ascertained  both  at  quarries 
and  at  the  port  where  it  was  received. 
Frequently  there  was  considerable  differ- 
ence between  the  tonnage  at  the  quarry 
and  tonnage  at  the  receiving  port.  In  near- 
ly every  case  it  was  greater  at  the  quarry. 
The  writer  made  numerous  experiments  to 
try  if  possible  to  find  some  cause  for  this 
difference.  The  experiments  were  confined 
to  small  stone.  Following  are  some  of  the 
experiments  and  their  results: 

(1)  A  "green"  stone  was  taken  from 
quarry  and  weighed.  It  was  immersed  in 
water  for  6  minutes  and  again  weighed. 
No  difference  in  weight  was  shown.  This 
same  stone  was  exposed  to  sunshine  and 
weather  for  'i  days  and  was  then  weighed 
and  showed  a  loss  of  9.7  per  cent  in 
weight.  In  a  conversation  later  on  result 
of  this  test,  the  quarry  superintendent  in- 
formed me  that  it  was  customary  to  allow 
10  per  cent  for  loss  in  weight  for  small 
stone  when  exposed  to  weather  for  a  con- 
siderable time. 

Experiment  (2).  A  well  seasoned  rock 
was  w.'iighed  and  then  immersed  in  water 
for  6  minutes  and  then  weighed,  showing  a 
gain  in  weight  of  3%  per  cent.  One  im- 
mersed in  water  for  6  hours  showed  a 
gain  of  3%  pev  cent  in  weight. 

From  the  results  of  the  above  experi- 
ments and  general  observation,  following 
are  our  conclusions : 

(1)  Stone  when  freshly  quarried  is  gen- 
erally fully  saturated  with  moisture  and 
will  not  absorb  more.  It  rapidly  parts 
with  its  moisture  when  exposed  to  sun  and 
weather,  and  consequently  decreases  pro- 
portionately in  weight. 

(2)  The  .smaller  the  stones  the  more 
rapidly  do  they  part  with  their  moisture 
and,   vice   versa,   when   well   seasoned   they 


uill  absorb  moisture  much  more  rapidly 
when  brought  in  contact  with  water. 

(3)  Large  stones  part  with  their  mois- 
ture much  mere  slowly  and  consequently 
when  exposed  to  sun  and  weather  for  a 
short  time  there  will  not  be  so  much  dif- 
ference in  weight. 

The  general  conclusion  is  that  in  buying 
stone  by  the  ton  due  consideration  should 
be  given  to  the  question  whether  the  stone 
is  freshly  quarried  or  well  seasoned,  as  on 
this  point  may  depend  njuch  of  the  profits 
of  a  contract. 


*U.  S.  Inspector  of  Rock.  Kelly's  Isl.ind.  O. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
gineering-Contracting. If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0S27.  Reinforced  Concrete  Buildings. 
The  Ferro-Concrele  Con.slruction  Co.,  Cin- 
cinnati, O. 

*  This  16-ijage  pamphlet  illustrates  and  de- 
scribes briefly  a  number  of  reinforced  con- 
crete buildings  constructed  )>y  the  com- 
pany named. 

No.  082S,  Universal  Portland  Cement. 
Universal  Portland  Cement  Co..  Chicago.   111. 

This  bulletin  illustrates  and  describes  a 
number  of  interesting  structures  in  which 
the  above  bi'and  of  cement  has  been  used 
and  gives  a.  full  and  instructive  account  of 
methods  of  concrete  track  construction  em- 
ployed   on    certain    Chicago    street    railways. 

No.  0S29.  Koppel  Cars.  Arthur  Koppel 
Co.,    Pittsburg,    Pa. 

This  pamphlet  describes  the  above  com- 
pany's V-shaped  steel  dump  cars  and  illus- 
trates their  use  on  various  jobs  of  earth 
and   concrete   work. 

No.  0830.  Pumps  and  Condensers. — Buffalo 
Steam  Pump  Co.,   Buffalo.  N.  Y. 

The  20  pages  of  this  small  catalogue  are  de- 
voted to  descriptions  of  pumps,  manufac- 
tured by  this  company,  including  various 
types  of  steam  and  electric  pumps  and  con- 
densers. 

No.  0S31.  Centrifugal  Pumps.  —  Buffalo 
Forge   Co.,    Buffalo,   N.    Y. 

This  is  a  24-page  catalog  given  over  to  a 
description  of  centrifugal  pumps  and  various 
other  kinds  of  pumps  tor  use  for  many  pur- 
poses. 

No.  0,S32.  Scraper  Excavator. — H.  Channon 
Company.  Chicago.  111. 

.\  32-page  ,Sxl0-in,  catalog  describing  the 
Channon  scraper  e.xcavator.  This  machine 
consists  of  a  derrick  house  that  revolves  on 
a  turntable  like  a  loci'motive  crane,  and  is 
skidded  along  the  ground  on  runways  or 
rollers.  The  derrick  has  a  long  boom  upon 
which  is  operated  the  power  scraper.  The 
scraper  loads  itself  by  being  pulled  along  the 
ground  and  automatically  dumps  by  releasing 
the  pulling  lino.  The  catalog  illustrates  the 
use  of  the  machine  for  many  kinds  of  exca- 
vation work.  This  machine  is  now  being 
used   by  a  large   number  of  contractors. 

No.  0S33.  Valves.— The  D.  T.  Williams 
■Valve  Co.,  Cincinnati,  O. 

This  l.'iO-page  catalog  is  called  by  the 
manufacturer  "The  Blue  Book."  It  Is  a 
very  complete  catalog,  with  a  good  index, 
well  printi'd.  of  valves.  A  number  of  pages 
are  devotid  to  the  care  of  valves,  and  the 
packing  and  grinding  of  valves.  There  are 
descriptions  and  illustrations  of  brass  and 
Iron  valves,  steam  cocks,  boiler  fittings,  lu- 
bricators, oil  cups,  grease  cups,  steam  traps 
and  separators.  This  is  a  very  useful  cata- 
loK  for  all  of  those  interested  in  steam  ap- 
pliances. 

No.  0834.  Dump  Wagons.— Michigan  Wag- 
on &  Mfg.  Co..  St.  .lohns,  Mich. 

An  8-page  catalog  describing  the  Michi- 
gan  dump  wagon,   and   showing  by   lUustra- 


tliins,  Iho  various  sizes  of  wagons  made  by 
this  oorii|iaii>'  and  Ihe  characlerlMlic  fe.'tturea 
that  go  to  make  it,  according  to  the  claims 
of  the  rn:inufacturer«,  one  of  the  best  wagons 
on  the  markt-t.  This  company  makes  an  as- 
phalt dump  wagon  lined  with  asbestos  and 
steel. 

No.    0835.     Scrapers   and   Plows American 

Steel  Scraper  Co..  .Sidney,  Olilo. 

'fhls  Is  a  44-page  catalog  devoted  to  earth 
moving  tools,  made  by  this  company,  con- 
sisting <if  diag  sciapers,  tongue  and  board 
scrapers,  wheel  scraper,  brir-k  scrapers,  rail- 
road and  township  wood  plows  and  wheel- 
barrows.    A  well  gotten  up  catalog. 

Personals. 

Harris,  Cravin  it  \iin  Borrlos,  engineers 
and  contractors,  have  opened  offices  in  the 
Paul  .lones  Bldg.,  Louisville.  Ky.,  and  will 
engage  In  geneial  engineering  and  construc- 
tion work. 

.Mr.  T.  H.  Brown,  has  been  appointed  As- 
sistant Engineer  of  the  Philadelphia  Di- 
vision of  the  Baltimore  &  Ohio  R.  R..  suc- 
ceeding Mr.  G.  T.  Warren,  who  has  been 
made  a  Supervisor. 

Mr.  H.  A,  Paine  has  been  appointed  Road 
Engineer  of  Caroline  County,  Md.,  succeed- 
ing Mr.  W.  U.  Uhler,  who  has  accepted  a 
position  as  Assistant  Engineer  of  the  Mary- 
land Good  Roads  Commission. 

Mr.  L.  Beckham,  formerly  In  the  Track 
Department  of  the  Denver  &  Rio  Grande  R. 
R..  has  been  appointed  Superintendent  of 
Construction  of  the  Cheyenne  Electric  Street 
Ry.  Co.,  which  is  now  constructing  a  street 
railway  at   Cheyenne,  Wyo. 

The  Mack  Construction  Co.,  of  Philadel- 
phia, which  has  the  contract  for  the  con- 
si  ruction  of  the  Bronx  Vallev  sewer.  New 
Y'ork  City,  which  is  to  cost  $2,250,000.  has 
ai)pointed  Mr.  Freeman  H.  Merrilt,  of  White 
Plains,  N.  Y'..  General  Manager  over  the  en- 
tire work,  with  the  exception  of  the  tunnel 
section  under  the  City  of  Yonkers.  Mr.  Mer- 
ritt  will  take  charge  at  once. 

Mr.  Kenneth  Allen  has  resigned  his  posi- 
tion as  Division  Engineer  of  the  Sewerage 
Commission  of  Baltimore,  Md.,  and  will  be- 
come Chief  Engineer  of  the  Metropolitan 
Sewerage  Commission  of  New  York.  Mr. 
Allen  has  had  charge  of  the  Low-Level  Di- 
vision of  the  Baltimore  Sewerage  Work. 
This  Division  will  now  be  combined  with 
the  Storm  Water  Division  and  Mr.  Herbert 
M.  Knight  will  have  charge  of  both  Divisions. 

Daniel  N.  Stanton,  a  former  contractor, 
died  .Tuly  17  at  his  home  in  New  Y'ork  City. 
Mr.  Stanton  was  born  in  Bartlett.  N.  H..  81 
years  ago,  and  entered  the  railroad  con- 
struction business  at  the  age  of  16,  when  the 
Boston,  Concord  &  Montreal  R.  R.  was  being 
built.  He  was  successively  engaged  in  the 
construction  of  sections  of  the  Grand  Trunk, 
the  Boston.  Hartford  &  Erie,  the  Portland  & 
Ogdensburg,  the  Illinois  Southern,  the  Dela- 
ware, Lackawanna  &  Western,  and  the  Erie 
R.  R. 

The  construction  work  on  the  Isthmiar* 
Canal  is  now  being  carried  on  In  three  di- 
visions: The  Atlantic  Division,  embracing 
all  territory  north  of  Tabernilla,  division  en- 
gineer, Maj.  William  L.  Sibert,  headquarters 
Gatun:  the  Central  Division,  embracing  all 
territory  north  of  Pedro  iliguel  to  and  in- 
cluding Tabernilla.  and  including  the  dump 
grounds  in  the  Pedro  Miguel  District,  divi- 
sion engineer  Maj.  D.  D.  Gaillard.  head- 
quarters Empire:  and  the  Pacific  Division, 
embracing  all  territory  south  of  and  includ- 
ing Pedro  Miguel,  except  the  dump  grounds 
of  the  Central  Division  located  in  this  terri- 
tory, acting  division  engineer,  S.  B.  Wil- 
liamson, headquarters  Corozal.  The  Central 
Division  has  been  divided  Into  six  construc- 
tion districts,  as  follows:  Pedro  Miguel  Dis- 
trict.— Extending  from  Panama  railroad 
bridge  over  the  Canal  at  Paralso,  south  to 
Pedro  Miguel  locks.  Pedro  Miguel  yards, 
Miiatlores  dump  and  La  Boca  dump.  W.  T. 
Reynolds.  Superintendent  of  Construction; 
headquarters  transferred  from  La  Boca  to 
Pedro  Miguel.  Culebra  District. — Extending 
from  south  end  of  Culebra  "Y"  south  to 
Paralso  bridge.  .Toseph  Little.  Superintend- 
ent of  Construction:  headquarti-rs,  Culebra. 
ICmplre  District. — Extending  from  south  end 
of  White  House  yard  to  south  end  of  Cule- 
bra "Y."  D.  E.  Crowley.  Superintendent  of 
Construction:  headquarters.  Empire.  Bas 
Obispo  District. — Extending  from  Chagres 
river  to  south  end  of  White  House  yard. 
.1.  W.  Sneed.  Superintendent  of  Construc- 
tion; headquarters  transferred  from  Bas 
Obispo  to  Las  Cascades.  Gorgona  District. — 
I'^xtendlng  from  Mamel  south  to  the  Chagres 
river.  W.  G.  Shea,  Superintendent  of  Con- 
si  ruction:  headquarters.  Gorgona.  Taber- 
nilla District.  — Extending  from  Tabernilla 
south  to  Mamel.  G.  A.  Greenslade.  Super- 
intendent of  Construction;  headquarters 
transferred  from  Tabernilla  to  San  Pablo. 
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Practical     Suggestions     for     Railway 

A  Weekly  "Methods  and  Cost"  Journal  LOCatlOIl    SurVCVS. 

for    Civil    Engineers   and    Contractors. 

WITH  WHICH  ARE  COMBINED  The    articic    on     methods     and     cost    of 

Engineering    world  monntain   railway   location   which   wc  pub- 

and  lish  in  another  cokimn  deserves  being  read 

CONTRACT  NEWS  by  every  railway  locating  engineer.     It  is  not 

Published  every  Wednesday  by  only  full  of  Valuable   suggestions  but  it  is 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  written  in  a  most  entertaining  style.    There 

3SS  Dearborn  Street,  Chicago  is  almost  no  end  to  the  number  and  the  va- 

Teiephone  Harrison  6750  ,-jety  of  the   articles  and   books  that  have 

New  York  Office:     13-21  Park  Row  |,ee,j  written  on  the  subject  of  railway  loca- 

Telephone  r.6i:l  Cortlandt  .  1      ^    •.  •  \  •      ^       e 

_  tion   surveys,   but   it   remains   a   suhject   oi 

HALBERT  P.  GILLETTE    .    .   Manacinc.  Editor  never-ending  interest.    To  our  mind  this  rc- 

DANIEL  J.  HAtJER,"!  suits  from  two  principle  causes.     The  sur- 

C   T    MLIRRAy'  1      ■     ■    Associate  Editors  veying    problems    proper   to   be    solved    are 

F.  A.  SMITH,  J  never  exactly  alike   in   anv   two  cases,  and 

^^'^°}^rh2'b%^'^    •    •    •  ,•        ■    ■      P^'""''-""  the  work  of  the  engineer  is  quite  as  much 
A.  B.  GILBERT    ....    Advertising  Manager  .  ... 

executive    and    managerial    as    it    is    tech- 

SUBSCRIPTIOX  RATES  (Payable  iii  Advance).—  nical. 
$2.00  ayeariSHtssmsUn  United  Stales.  Cuba  ^Icx-  -j-]  ^  locating  engineer  is  not  Only  a 

KO,  .Alaska.   Hawaii.  Guam.  Porto  Rico.  Philippine  *  ,,,./■ 

Islands.  Republic  of  Panama,  Canal  Zone  and  Island  man  who  can  lay  down  the  best  line  from  a 

i^™""^'     ,^, ..        ,.    n      •  •       tr-      j„  railroad    engineering   point   of  view    but   a 
S2.S0  a  year  (SS  issues)  to  Domimon  of  Canada.  ^  "    '  . 

$3.00 a  year  (Se  issues)  to  all  other  countries.  Ulan  who  Can  organize  a  corps  of  assistants 

ADVERTISIXG  RATES  sent  on  application.  and  manage  them  SO  as  to  get  the  best  pos- 

Copy  for    regular    advertising  must   be   received  sillie  results  in  the  way  of  productive  WOrk. 

not  later  than  Friday  preceding  date  of  issue  in  „,  .      .         .  ,  .  j    r      J-    ~    u;.. 

.which  it  is  to  appear     '^Proposals,'    -Wants"  and  This   mvolves    SO  housing  and   feeding  his 

••For  Sale"  announcements  can  be  inserted  as  late  ,^^j,j,    ^^^  Caring  for  their  health,  that  their 
as  Tuesday  morning.  .  ,  -i    ,_i         r      r     » 

■  best  energies  are  always  available.     In  tact 

Entered  as  second-class  matter.  Apnl  17,  1907.  at  the  jj   involves   a   thousand  and   One  details  that 
Post  Office  at  Chicago.  Illinois,  under  act  of  March  .  j  ,  . 

3d,  1879.  110  one  but  an  experienced  locating  engineer 

^^r=^^  can    fully   realize   and   of   which   our   engi- 

C  O  N  T  E  NT  S  neering   schools    and   their   summer   camps 

~  for  surveying  scarcely  give  a  suggestion. 

EiiiTORiAL :  It  is  becai-.se  of  his  practical  talk  on  these 

Practical  Suggestions  for  Railway  Sur-^^  un-technical    matters,    if    we   may    use    the 

-i-l'^^'?,,  ■  i'- aT;/ 'Ji' Vti' " -ll^;.,'^"  term,   that    Mr.    Crvderman,    whose   article 

The   Bleeding    Method   ot    Unwatering  ,  ,.  ,       ,  '      ,•  -nr     u 

Trench    Excavations 77  we    publish,   deserves    li,steners.     We   have 

Concrete  Section  :  .  read    many   articles      on      locating   surveys 

Some  Methods  Employed  in  Construct-  which   were   more   replete   with   tables   and 

ing    the    7%    Mile    Reinforced    Con-  formulas  than  is  this  one,  but  we  have  read 

Crete   Aquediict    for  the  Water   Sup-  ^^^^,   ^.,^i^,^      -^.^   ^^   ,^^,^,,    .^^^j   ;„. 

plv  of   Salt  Lake  Citv i!<  -     .  ,.         ,  i     i  „     .  •„ 

EARTii  AND  Rock  Section  :  struction  regarding  the  personal  element  in 

Methods  and  Cost  of  Earth  and  Rock  the  locating  surveyor's  work. 

Excavation  for  a  Railroad  Cut 80  Tables  and  formulas  can  be  had  in  any 

Some   Interesting  Records  of   Excava-  Qng  of  g  dozen  pocket  books,  but  there  are 

tion  at  Panama  and  on  the  Erie  Ca-  ^^^  ^^^^^  ^^^^  ^^^  p^  t^^.^  books,  and  these 

ThT*  Cost    of"  ■Excavating'  a  "Culve'ri  are   mentioned   by   Mr.    Crvderman.   which 

Foundation,      with      Comments      on  give  the  every-day  camp  and  cook  tent  data 

the  Methods  of  Paying  for  It SO  that  keep  the  men  fit  to  handle  the  tables 

IMethods  and  Cost  of  Earth  and  Rock  ^^^  formula.     These  untechnical  data  make 

Excavation  with  a  Steam  Shovel 81'  *     (  a/t,    f-„.ri»r„inn's  n^npr 

Roads  and  Streets  Section:  <'P  ^  8°°^  part  of  Mr.  Cr>dermans  paper. 

Voids,     Settlement     and     Weight     of  and  the  technical  data  which  constitute  the 

Crushed    Stone 8.">  remainder  are  of  the  common    (sense)    or 

Cost    of    Road    Construction    in    New  garden  varietv  which  keep  the  van  w^agon 

Jersey  in  1907  and  Per  Cent  of  En-  moving  but  show  up  small  on  the  plotted 

A^;a:ion"\nd"Tou£el\°Tests  -for''  -P-     To  us  these  facts  have  made  the  ar 

Road    Building    Rock 87  tide   which   we   repnnt   of  intense   interest 

W.\TER  Works  and  Sewer  Section  :  and  we  believe  that  many  of  our  engineer 

Methods  of  Excavating  a  Sewer  Trench  readers   will   peruse  it  with   the  same  feel- 
in  Water   Soaked   Sand 88  j^ 

Incrustation  of  Water   Pipes  at   Quin-  *" 

cy,    111 90 

Railway  Section  :  Xhe    Bleeding   Method  of  Unwatering 

^'waf  lo^do'n"'  .°' . ''°".".'"".  .''".':92  Trench  Excavations. 

Bruges,  Bcilitncs  and  Focnd.\tions  :  -^Yg  ^jy^  space  in  this  issue  to  a  descrip- 

A  Modern  Storage  Warehouse   for  Iron  ^.^^  J^  ^^^^.  5„<,,„sf„i  application  of  the 

GenLIlI™-'"" bleeding     method     of     unwatering     water 

Letters   to  the   Editors:    A    Suggestion  soaked    soil    in    excavating    a    large    sewer 
to    Manufacturers    Publishing   Trade  trench.      The    material    in    this     particular 
Catalogs .99  ^^^^  ^^.^^  ^^.^^^^  soaked,  fine  sand.  practical- 
Work"''  ....     ^^'."':"'.".^  .  .".'.  .       m  Iv  a  quicksand,  ordinarily  impossible  of  ex- 
Copyright,   1908,  by  the  Myron  Clark  C.  Publi.shing  Co.     .\\\  rights 


cavation  without  sheet  piling  and  unusuall\ 
elaborate  timbering.  By  bleeding  the  sand 
to  a  level  somewhat  below  subgradc  by 
means  of  ordinary  well  points  water  trou- 
bles were  practically  eliminated  and  the 
sheeting  problem  was  reduced  to  very  sim- 
ple proportions. 

This  piece  of  work  has  been  of  unusual 
interest  to  the  editors  of  Engineering  Con- 
tracting for  the  reason  that  it  follows  sub- 
stantially a  suggestion  made  by  one  of  the 
editors  some  two  years  ago.  In  our  issue 
of  .Aug.  15,  inOG,  in  describing  the  work  of 
unwatering  a  filter  bed  excavation  by  the 
bleeding  method,  the  following  statement 
was  made : 

"There  is  no  doubt  that  many  wet 
trenches  dug  in  sandy  soil  could  be  kept  dry 
with  pump  points.  The  points  could  be 
driven  in  a  long  row  :  and.  as  the  digging 
progressed,  additional  points  could  be  driv- 
en and  connected  with  the  suction  pipe.  .\s 
back  filling  takes  place  the  points  can  be 
taken  up  and  a  plug  or  cup  put  on  the  end 
nf  the  pipe,  and  the  point  moved  ahead. 
From  time  to  time  the  pump  and  boiler 
would  have  to  be  moved,  but  this  could  be 
provided  for  by  mounting  them  on  wheels."' 

From  the  description  of  the  trench  work 
which  wc  give  elsewhere  it  will  be  ob- 
served that  not  only  is  our  prophecy  of  suc- 
cess borne  out,  but  the  very  methods  which 
we  outlined  are  being  substantially  fol- 
lowed. This  is  gratifying  chiefly  for  the 
fact  that  it  confirms  our  belief  expressed 
two  years  ago  that  the  bleeding  method  has 
a  wide  field  of  adaptability  in  excavation 
work.  The  method  is  not  necessarily  con- 
fined to  the  kinds  of  work  we  have  de- 
scribed, but  will  serve  equally  well  for  dry- 
ing railway  cuts,  reservoir  sites,  foundation 
pits,  etc. 

With  the  exception  of  the  cost  data  given 
in  our  issue  of  Aug.  15.  1906.  the  cost  o{ 
unwatering  sand  by  well  points  given  in  an- 
other column  is  perhaps  the  only  example 
available  in  print.  In  the  work  described 
two  years  ago  the  cost  of  pumping  added 
about  100  per  cent  to  the  cost  of  excavation 
The  figures  given  in  this  issue  are  not  so 
definite,  but  they  make  it  reasonably  certain 
that  the  above  percentage  of  increase  was 
not  exceeded  and  probably  was  not  reached. 
.^together  the  data  which  we  have  given 
on  the  bleeding  method  indicate  that  it  is 
one  which  contractors  can  adopt  with  profit 
on  a  variety  of  occasions. 


The  Superintendent  of  Public  Works  of 
Xew  York  State  has  awarded  contracts 
Nos.  60  and  64,  Barge  Canal  work,  to  the 
Empire  Engineering  Co.,  New  York  City. 
The  contracts  amount  to  $2,639,576. 


The  Board  of  Water  Supply  of  New- 
York  City  has  awarded  the  contract  for 
constructing  a  fi%-mile  section  of  the  Cats- 
kill  aqueduct,  including  the  Peak  tunnel,  to 
the  Stewart-Kerbaugh-Shanley  Co..  New 
York  City.  The  contract  price  was  $2,368,- 
820. 

of  republicafion  reser>ed. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  isdc>otcd  to  methods  and  costs  of  constructin);  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mivinj;, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  w  ill  also  contain  articles  on  new  and  interesting 
dexelopments  in  the  design  of  reinforced  concrete. 


S«me  Methods  Employed  in  Construct- 
ing the  7i-Mile  Reinforced  Con- 
crete Aqueduct  for  the  Water 
Supply  of  Salt  Lake  City. 

The  Big  Cottonwood  Conduit,  38,607  ft. 
or  ".32  miles  long,  recently  constructed  for 
the  additional  water  supply  of  Salt  Lake 
City,  Utah,  is  one  of  the  largest  reinforced 
concrete  aqueducts  ever  built.  This  aque- 
duct extends  from  a  reservoir  and  head 
works  at  the  mouth  of  the  canyon  of  Big 
Cottonwood  creek  and  runs  chiefly  along 
side  hill  to  a  connection  with  an  older 
aqueduct  at  Parley's  Creek  Canyon.  This 
connection  is  made  by  a  special  180-ft.  drop 
which  is  described  further  along. 

The  aqueduct  is  shown  in  cross-section 
for  various  parts  of  the  work  by  the  draw- 


the   work  already  done,  certain  changes   in 
design  were  made  and  it  was  thought  de- 


grade of  the  conduit  is  either  0.12  per  cent 
or  0.15  per  cent,  except  as  noted  elsewhere, 
:ind  its  capacity  per  24  hours  for  these  two 
grades  is,  respectively,  32,000,000  and 
.■i!i,0n0,000  gallons. 

Besides  the  structural  features  already 
Kiven,  mention  should  be  made  of  the  spe- 
cial drop  section  connecting  the  new  aque- 
ihict  with  the  old  one  at  Parley's  Creek 
Canyon.  This  is  shov/n  by  Fig.  3.  This 
method  of  descent  was  adapted  both  for 
the  purpose  of  aerating  the  water  and  to 
check  and  destroy  the   velocity.     It  is  the 
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Fig.    2 — Sections   of   Conduit   for    Various  Types  of  Construction. 


sirable  that  the  whole  of  the  cross  section 
be  cast  or  formed  at  one  time.  The  draw- 
ings of  Figs.  1  and  2  show  the  varied  de- 
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Fig.    1 — General    Plan    of   Conduit    on   Piers   and    Details  of   Manhole  Construction. 


ings  of  Figs.  1  and  2.  Originally  the  de- 
sign was  somewhat  different,  in  the  re- 
spects that  the  top  was  much  flatter  and 
the  walls  thinner,  and  the  specifications  for 
construction  read  as  follows : 

"In  constructing  section  'A'  of  conduit, 
the  sides  up  to  the  bottom  of  the  roof 
shall  be  built  first.  After  the  forms  have 
been  removed,  the  bottom  shall  be  placed, 
the  upper  surface  of  which  is  to  be  tooled 
to  leave  a  smooth,  even  surface.  Four 
days  more  must  elapse  before  the  work  of 
placing  the  rpof  is  started. 

"In  constructing  section  'B'  of  conduit, 
the  bottom,  sides,  and  top  shall  be  built  in 
one  continuous  operation  which  shall  also 
complete  a  1.5-ft.  length.  No  joint  in  sec- 
tion 'B'  between  new  concrete  and  that  al- 
ready set  will  be  permitted  except  the  ver- 
ticle  ones  at  the  piers." 

As  a  matter  of  fact,  even  that  part  of 
the  conduit  constructed  in  1805,  some  1,050 
ft.,  was  not  constructed  according  to  these 
specifications,  but  the  sides  and  bottom 
were  of  monolithic  construction,  and  the 
roof  was  afterward  attached  to  the  walls. 

In  the  spring  of  1906.  after  inspection  nf 


signs.  These  drawings  are  self-explana- 
tory, about  the  only  thing  to  be  noted  be- 
ing that  for  type  B  conduit  the  piers  were 


uiteiuion  at  some  future  time  to  divert  a 
portion  of  the  water  at  the  head  of  this 
drop  through  a  pressure  pipe  for  the  high- 
er portion  of  the  city.  Incidentally  it  may 
be  noted  that  the  main  aqueduct  will  ulti- 
mately be  extended  iM:  miles  above  its 
present  upper  end  to  another  stream. 

The  conduit  is  lined  with  cement  mortar 
%  in.  thick,  and  has  a  capacity  of  50  sec- 
ond feet.  It  is  provided  with  three  r2-in. 
safety  blow  outs,  and  a  24-in.  wooden  stave 
by-pass  at  the  connection  with  Parley's 
Canyon  Conduit  to  be  used  in  case  it  is 
undesirable  to  have  the  water  pass  through 
the  reservoir.  The  weirs  at  the  intake  of 
the  dam  are  adjustable  Cippolitti  weirs 
having  a  total  length  of  30  ft.  with  a  depth 
of  3  ft. 

The  conduit  was  constructed  by  setting 
,'p    the    mixer    about    every    1,000    ft.    and 


"Vii? 


Fig.  3 — Section  of  Drop  Connection  at   Parley's  Creek  Canycn. 

built  in  advance  of  the  aqueduct  proper  in 
order  to  obtain  a  true  joint  for  expansion 
between  pier  top  and  aqueduct  bottom.  The 


working  both  ways  from  it.  Figure  4 
shows  a  typical  mixer  set-up.  The  con- 
crete car  track  runs  under  and  in  both  di- 
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rections  from  the  mixer,  being  carried  on 
stringers  laid  on  caps  supported  by  the 
posts  of  the  outside  forms.  A  Smith  mixer 
was  used. 

Owing  to  the  character  of  the  soil,  which 
was  a  coarse  loose  gravel  in  some  places 
and  a  cemented  gravel  in  other?,  it  was 
necessary  to  use  outside  as  well  as  inside 
forms,  Fig.  5.  All  forms  were  of  pine  lum- 
ber dressed.  The  outside  posts  were  4x6 
ins.;  caps  4x6  ins.;  sheeting  1x12  ins.,  with 
two  1-in.  ribs,  and  one  2-in.  rib  in  center ; 
inside  forms,  posts  2x4  ins.;  sheeting  1x4- 
in.  flooring :  braces  2x4  ins. ;  roof  forms, 
ribs  2-in.  lumber;  sheeting  lx4-in.  flooring. 
The  panels  were  6  ft.  in  length.  The  car 
track  was  laid  on  stringers  bolted  to  caps. 
The  caps  were  fastened  to  the  posts  with 
loose  %-in.  iron  bolts  and  the  suspension 
pins  were  %-in.. ;  corner  braces  were  2x%- 
in.  iron. 

The  two  sections  of  the  roof  forms.  Fig. 
6,  should  be  turned  back  against  the  sides, 
leaving  the   form  open.     The   inside  forms 


Fig.  4 — View  of  Typical    Mixing   Plant 
and  Car  Track  Construction. 

were  suspended  with  common  bailing  wire 
hangers  which  were  cut  when  forms  were 
removed. 

The  running  boards  were  on  the  outside 
of  the  car  tracks,  leaving  the  space  between 
tracks  open  for  dumping.  Loose  boards 
were  sometimes  placed  between  tracks  for 
convenience.  The  clearance  below  the 
edges  of  the  inside  forms  was  sufficient  to 
allow  the  forming  of  the  invert  with  a 
trowel  and  float. 

The  work  of  transporting  the  forms 
from  point  of  removal  to  point  of  reset- 
ting was  performed  by  a  force  of  16  men. 
These  men  were  able  to  remove  and  reset 
approximately  400  ft.  per  day.  The  forms 
were  transported  by  wagons  in  varying 
numbers  over  the  rougher  parts  of  the 
work:  the  transportation  was  extremely 
diflicnlt. 

The  construction  proceeded  at  the  rate  of 
from  275  to  400  lin.  ft.  per  day.  the  mixer 
being  set  approximately  at  each  1,000  ft., 
the  cars  working  both  ways.  Care  was  tak- 


en to  build  the  extreme  points  first  to  avoid 
traffic  over  the  finished  concrete. 


The  form  work  was  in  charge  of  a  fore- 
man who  had  the  knack  of  that  particular 
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Secfion  >\-B. 
Fig.   5 — Standard    Forms  for  Conduit  Construction. 
As  it   was  impossible  to  build  the   upper       class  of   work,  nearly  all  material  used  in 
end   of  the  conduit  until  after  the  greater       special  design  being  readily  taken  apart  and 


Fjg.    6 View   Showing    Material     Track    and    Forms    in    Place. 

portion  of  the  whole  work  was  finished,  usable  in  other  work.  The  principle  was 
water  was  carried  in  2-in.  pipes  from  sev-  to  fasten  strongly  such  parts  as  it  was  nec- 
eral  springs  along  the  line  of  the  work.  essary  to  fasten,  and  to  make  the  remain- 
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<lcr  of  the  form  dependent  on  the  former 
for  support ;  cleats,  bolts,  and  wire  were 
given  preference  to  nails  or  screws. 

The  location  of  the  conduit  along  the 
west  slope  of  the  mountains  rendered  the 
transportation  of  materials  very  costly  and 
difficult,  it  being  necessary  to  construct  ap- 
proximately four  miles  of  roadway  along 
the  face  of  the  slope,  and  it  was  with  mucli 
difficulty  that  this  road  was  constructed 
with  sufficient  width  for  the  passing  ot 
teams. 

The  materials  for  construction  were  ob- 
tained along  the  line  of  the  work,  fairly 
good  sand  and  gravel  being  obtained  at 
several  points.  It  was  necessary,  however. 
to  carefully  screen  all  these  materials  and 
inspect  the  sand  pits  carefully  during  the 
excavating  on  account  of  small  deposits  of 
earth. 

The  cost  of  the  conduit  was  as  follows : 

Contract    work $386,740.37 

Extra    materials 22,542.46 

Right   of  way 4,581.65 

Engineering    23,312.48 

Inspection    4,.595.96 

Advertising 203.88 

Total    $441,976.80 

The  distribution  of  materials  was  as  fol- 
lows for  conduit,  dam  and  lining  reservoir 
at  outlet : 

Portland  cement  concrete,  16,845.47  cu. 
yds. 

Brick  masonry,  126.71  cu.  yds. 

Steel  reinforcement,  398.542  lbs. 

Fabricated  metal,  34,895  lbs. 

Stone  rip-rap,  855  sq.  yds. 

■J4-in.  wire  wound  wooden  stave  pipe, 
fl52  lin.  ft. 

Excavation  earth,  5.3,753  cu.  yds. 

Excavation  rock,  4,990  cu.  yds. 

Tunnels  in  earth,  1,700  lin.  ft. 

Tunnels  in^rock,  360  lin.  ft. 

The  contract  work  was  performed  by  P. 
J.  Moran  of  Salt  Lake  City,  the  direct  su- 
pervision being  under  his  superintendent, 
Mr.  Frank  B.  Gawan.  Much  is  due  to  Mr. 
Gawan  for  the  untiring  supervision  of 
every  detail  of  the  construction,  it  being  in 
a  great  measure  due  to  his  careful  work 
that  the  work  of  construction  was  per- 
formed without  serious  accident  or  labor 
trouble.  The  entire  construction  was  prac- 
tically under  the  office  of  the  City  Engi- 
neer, Mr.  L.  C.  Kelsey,  he  being  at  all 
times  represented  on  the  ground  by  an  as- 
sistant, the  general  supervision  being  under 
the  principal  assistant  engineer.  Inspectors 
were  furnished  by  the  Board  of  Public 
Works. 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  buildinj;  embankments.  It  will  cover  the  j;radin)(  of  roads  and  rail- 
roads, diking  and  canal  work,  dredgin};,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  grand  total  of  excavation  on  the 
Isthmian  canal  during  the  month  of  June 
was  3.060,307  cu.  yds.,  all  of  which  except 
16.j,316  cu.  yds.  was  taken  from  the  canal 
prism.  Of  the  grand  total  1,828.538  cu. 
yds.  were  taken  out  by  steam  shovels  and 
1,229.370  by  dredges.  There  were  26  work- 
ing days  and  the  mean  rain  fall  for  the 
month  was  10  ins. 


Methods  and  Cost  of  Earth  and  Rock 
Excavation  for  a  Railroad  Cut. 

In  keeping  cost  records  for  excavation 
it  is  an  easy  matter  to  arrive  at  the  cost 
of  moving  solid  rock  and  earth  if  all  the 
material  to  be  moved  in  a  cut  is  cither  one 
or  the  other,  but,  as  frequently  happens,  a 
single  cut  will  have  solid  ledges  of  rock, 
large  and  small  boulders,  and  earth  on  top 
of  all  of  this  rock. 

The  unit  costs  of  earth  and  rock  derived 
from  the  cost  records  under   those  condi- 
tions arc  not  actual  costs,  but  depend  up- 
on the  classification   allowed  by  the   engi 
neers. 

This  statement  does  not  apply  to  earth 
and  rock  cuts  tliat  are  first  stripped  of 
earth,  but  to  such  cuts  as  are  blasted  from 
the  top  and  the  earth  and  rock  handled  at 
one  time,  as  is  nearly  always  done  in  moun- 
tain railroad  building.  In  considering  cost 
data  of  excavation,  other  than  earth,  these 
facts  must  be  kept  in  mind : 

The  work  to  be  described  in  this  article 
was  a  heavy  cut  about  25  ft.  deep  on  the 
line  of  a  new  railroad  that  was  built  a  few 
years  ago  in  West  Virginia.  The  cut  was 
a  through  cut,  being  a  little  higher  on 
one  side  than  on  the  other.  The  earth 
was  a  stiff,  red  clay,  mixed  with  disinte- 
grated sandstone,  and  the  rock  was  a  red 
sandstone  that  dulled  a  drill  and  made  a 
large  amount  of  sludge,  but  not  as  much 
as  a  .shale  rock  makes. 

The  specifications  were  very  fair,  classi- 
fying the  sandstone  as  solid  rock,  disin- 
tegrated sandstone  as  loose  rock,  and  the 
clay  as  earth.  The  classification  put  on 
the  cut  by  tlie  engineers  was  earth  31  per 
cent,  loose  rock  25  per  cent  and  solid  rock 
44  per  cent.  This  classification  being  made 
from  levels  and  measurements  taken  in  the 
field. 

.\  H'l-hour  day  was  worked  with  .Aus- 
trian laborers  who  received  $1.50  per  day. 
Xcgro  drivers  were  used  and  were  paid 
$1.25.  The  contractor  owned  his  own 
mules,  and  two  mules  and  two  carts  were 
used  in  the  cut,  one  driver  attending  to 
the  two.  While  one  cart  was  being  loaded 
the  driver  took  the  other  to  the  dump  and 
returned.  It  cost  about  60  cents  per  day 
to  feed  and  care  for  a  mule  and  $1  a  day 
was  charged  for  a  mule,  a  cart  and  the 
necessary  harness.  This  was  ample  to 
cover  the  expense  of  the  horse  and  de- 
preciation and  interest  on  the  outfit.  This 
made  a  total  charge  for  teams  of  $-3.25  per 
da>.  The  wages  paid  the  foreman  va- 
rie<l.  being  an  average  of  $2.40  per  day. 
When  the  work  was  commenced  capable 
foremen   were  scarce,  and   a   fair   foreman 


\\.i>  emplu\e<l  lur  ^1:  per  day.  lie  made 
money  on  the  work,  but  he  was  replaced  by 
a  better  man  at  $3  per  day.  and  this  man 
was  finally  replaced  with  a  foreman  whose 
rate  was  $3..50  per  day.  The  record  of 
cost  each  day  showed  an  improvement  un- 
der each  of  these  new  foremen,  thus  illus- 
trating that  a  high-priced  foreman  is  the 
man  to  employ.  It  is  evident  from  this 
that  if  a  good  foreman  could  have  been 
obtained  at  the  start,  the  costs  to  be  given 
would  have  been  reduced  somewhat. 

Dynamite  (40%)  cost  10  cts.  per  lb., 
black  powder  cost  $1.10  per  keg  of  25  lbs. 
Double  tape  fuse  cost  42  cts.  per  100  ft. 
caps  cost  60  cts.  per  100  and  electrical  ex- 
ploders cost  from  4  to  7  cts.  each. 

The  gang  working  in  the  cut  consisted 
of  10  men,  including  the  driver,  but  ex- 
clusive of  the  foreman.  Eight  men  worked 
in  the  cut,  three  men  always  shoveling, 
the  rest  doiitg  the  picking,  drilling  and 
boulder  breaking.  One  man  attended  to 
the  dump.  This  man,  by  means  of  a  tally 
board,  kept  a  record  of  the  cartloads  of 
material  delivered  to  the  dump.  The  num- 
ber of  loads  delivered  in  a  month,  divided 
into  the  yardage  given  in  the  engineers' 
estimate,  showed  that  the  average  load  car- 
ried by  a  cart  was  %  cu.  yd.  It  must  be 
remembered  that  these  loads  consisted  of 
solid  •  rock,  loose  rock  and  earth,  hence 
the  average  load  would  be  much  larger 
than  when  rock  alone  is  being  handled. 
The  carts  were  used  without  tail  gates. 
For  records  showing  the  capacity  of  dump 
carts  when  hauling  rock,  see  Gillette's 
Rock  Excavation — Methods  and  Cost,"  pp. 
180  and  226. 

Keeping  a  tally  of  loads  is  an  excellent 
incentive  to  spur  men  to  rivalry  on  exca- 
vation work.  Such  records  should  be 
posted  each  day  where  the  men  can  see 
them,  and  comments  made  upon  the  work 
done  by  the  various  crews.  Such  records 
also  give  a  ready  check  on  the  yardage 
moved  and  show  whether  or  not  the  work 
is  being  handled  to  advantage. 

The  drilling  for  blasting  was  done  by 
hand  with  long  churn  drills.  These  are 
made  by  welding  a  piece  of  tool  steel  about 
18  ins.  long  to  a  long  piece  of  bar  iron 
or  to  a  section  of  1%-in.  pipe.  In  this  case 
the  top  of  the  cut  being  earth  and  loose 
rock,  the  drilling  with  a  churn  drill  was 
done  quickly  until  the  solid  rock  was 
reached,  when  a  15  to  25-ft.  drill  was  used, 
<;iving  enough  weight  to  carry  the  bit 
through  the  harder  rock  at  a  good  rate. 
In  blasting,  two  holes  were  drilled  abreast 
in  the  cut.  each  being  just  inside  of  the 
toe  of  the  slope.      These  holes  were  sunk 
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bj'  three  men  1  ft.  below  the  profile  grade, 
and  were  sprung  with  dynamite.  The 
holes  were  shot  with  black  powder,  the 
charge  not  being  lieaxy  enough  to  throw 
material  outside  the  cut.  The  contractor 
exercised  great  care  in  this,  as  the  speci- 
fications provided  that  all  material  wasted 
in  this  manner  by  the  contractor  should  not 
be  paid  for  by  the  railroad  company  and 
this  provision  was  rigidly  enforced.  The 
two  holes  were  shot  simultaneously  with 
electrical  fuses  and  a  battery. 

Boulders  and  large  rocks  were  drilled  for 
the  most  part  with  hand  drills  and  .shot 
with  dynamite  and  fuse.  Some  of  the 
boulders  were  "undermined,"  while  some 
were  "mud  capped,"  but  both  of  these 
methods  are  more  expensive  than  "block 
holing."  See  "Gillette's  Rock  Excavation 
—Methods  and  Cost,"  pp.  23-2  to  236. 

The  amount  of  explosives  used  in  blast- 
ing the  cut  and  breaking  up  the  boulders 
averaged  %  lb.  to  each  cubic  yard  of  ma- 
terial. This  was  made  up  of  0.4  lb.  of 
black  powder  and  0.1  lb.  of  dynamite.  The 
solid  rock  was  the  only  material  that  had 
to  be  broken  up  after  it  was  blasted,  to 
be  handled,  and  this  took  on  an  average 
of  0.3  lb.  for  each  cubic  vard  of  solid  rock. 
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Fig.   1 — '•Devil"  for   Handling   Boulders 

The  writer  believed  this  could  have  been 
reduced  by  using  Judson  powder  for  blast- 
ing the  cut,  instead  of  black  powder.  The 
Judson  powder  would  have  pulverized  and 
broken  up  the  ledge  of  sandstone  much 
better  than  the  black  pow'der  did. 

Some  of  the  boulders  w-ere  broken  up  by 
sledge  hammers.  To  assist  in  tl  is  work 
several  "gads"  were  used.  A  gad  is  a 
wedge-shaped  piece  of  steel  that  is  driven 
into  a  rift  or  seam  of  a  rock  to  split  it.  A 
gad  can  save  much  time  in  sledging  stone. 
A  little  water  thrown  on  the  stone  will  as- 
sist in  the  gad  taking  hold  better  when 
it  is  being  hit. 

.Another  device  that  saved  money  in 
bandling  the  boulders  was  a  "devil,"  see 
Fig.  1.  It  consisted  of  several  boards 
1x8  ins.,  nailed  to  tw-o  3x4  in.  scantlings 
or  round  poles.  This  is  placed  on  the 
ground  and  a  boulder  a  cubic  yard  or  less 
is  rolled  on  to  the  devil.  Then  the  crew 
of  men  take  hold  of  the  handles  and  lift 
it  high  enough  to  dump  the  boulder  into 
the  cart.  This  is  done  to  better  advan- 
tage when  the  crew-  is  just  beginning  to 
load  the  cart. 

The  work   was   done  in   the   winter  an.! 


early  spring.      '1  he  cost  per  cubic  yard  was  cent   of   the   tola!   aniornl   of   excavation — 

as   follows:  namely  :  40,938.o7.V 

Earth.                                              Per  cu.  yd.  During   the   month   of   June,    1008,  there 

Foreiuau    .SO.Ulii  was  an  average  of  10  ins.  of  rainfall,  and 

Laborers    0.071  the   excavation   handled   during  the   month 

Dumping    0.009  was   3,060,307    cu.    yds.      The    highest    dry 

Carts  and  driver 0.020  season    monthly    record    was     for    March, 

Explosives    0.014  1008,   when   3,480,270   cu.   yds.   were   exca- 

vated. 

Total     $0,130  There  are  now  on  the  isthmus  101  steam 

Loose   rock.                                  Per  cu.  yd.  shovels  of  two   makes  and  three  sizes   of 

Foreman    $0,031  each    make — namely,    45    ton    shovels    with 

Laborers    0.142  1%  cu.  yd.  dipper,  70  ton  shovels  with  2% 

Dumping   0.017  cu.  yd.  dipper  and  95  ton  shovel  with  a  5 

Carts  and  driver 0.0:38  cu.  yd.  dipper.    There  are  also  ten  dredges. 

Explosives    0.028  there  being  some  ladder  dredges,  some  dip- 

per  dredges,  some  hydraulic  dredges  pump- 
Total  $0,250  ing  through  a  pipe  line  and  two  self  con- 
Solid  rock.                                     Per  cu.  yd.  taining  sea  going  dredges.    Naturally  some 

Foreman    $0,053  of  this  outfit  is   undergoing  repairs  at   all 

Laborers    0.243  times,   and  is  out  of  commission   at   times 

Dumping   0.030  for  other  reasons.    Thus   in  the  month  of 

Carts  and  driver 0.0G6  June,   1908,  the  average   number  of   steam 

Explosives    0.048  shovels  worked  was  70.63.    For  that  month 

the  average  output  per  shovel  per  day  was 

Total    $0,440  991  cu.  yds.,  while  the  average  output  per 

It    will   be    noticed   that    these   costs    do  s''°^«'  Pe""  "io"th  was  25,768  cu.  yds.    The 

not  include  superintendence,  blacksmithing  working  day  is  eight  hours,  and  only  one 
and  general  expense.  These  costs  will  or-  -*"'^  P^""  ^•''>'  '=  worked, 
dinarily  average  not  over  2  cts.  per  cubic  During  June,  1908,  the  amount  of  mate- 
yard  when  100  men  or  more  are  being  "^^  excavated  on  the  1,000  Ton  Barge  Ca- 
worked  on  a  contract.  The  cost  of  em-  "^'  ^'"'"S  •""''  '^>'  ""^  state  of  New  York 
ployees'  liability  insurance  on  this  work  '•■>'"g'"'>'  'acceded  any  previous  month's  rcc- 
was  not  quite  %  cts.  per  cubic  vard.  "''d.  being  1.112,529  cu.  yds.  Construction 
To  illustrate  the  method  used  in  deriv-  °"  "'is  canal  commenced  about  the  middle 
ing  the  above  given  costs,  let  us  take  an  °^  ^^'^^'  ^^^  »"  "'<=  contracts  for  the  canal 
example.  Suppose  the  bidding  prices  arc  '"'^  "°'  ^^t  let,  there  being  but  25  con 
15  cts.  per  cubic  vard  for  earth.  30  cts.  for  '"<^*5  now  under  way,  with  a  large  num- 
loose  rock  and  57  cts.  for  solid  rock.  Sup-  ^er  still  to  be  advertised.  Thus  work  on 
pose  the  engineer's  monthly  estimate  gives  *=  Panama  Canal  was  started  a  year  prc- 
the  contractor  $2,500,  while  the  contractor's  "'o^^  '°  "!=>*  °"  '^e  Barge  Canal.  In  June, 
records  show  an  actual  cost  of  $2,000.  The  ^''O'^-  there  was  excavated  at  Panama  902.- 
total  actual  cost  was,  therefore,  80%  of  ^^^  ""■  y^^-  The  largest  month's  record  on 
the  amount  received.  Hence  80%  of  15  "'e  Panama  Canal  up  to  June,  1907,  was  in 
cts.  gives  12  cts.  as  the  actual  cost  of  the  -"^P"'-  ^"07,  when  1.159,486  cu.  yds.  were 
eartli   per  cubic  yard.      Likewise,  80%   of  excavated. 

30  cts.  gives  24  cts.  as  the  actual  cost  of  ^hese  figures  allow  of  some  comparison 
the  loose  rock.  As  above  stated,  it  is  clear  ''emg  made  of  the  relative  amount  of  work 
that  this  method  does  not  give  true  actual  being  done  on  these  two  important  canals. 
costs  unless  the  engineer's  classification  is  three  years  after  commencing  work.  It  is 
perfect  and  unless  the  contractor's  bidding  """e  that  the  local  conditions  surrounding 
prices  are  perfectly  balanced.  "'e  two  jobs  differ  exceedingly,  but  in  both 
, cases  the  vast  majority  of  the  excavation  is 

being  done  with   machinerv  that   does  not 

Some  Interesting   Records  of  Excava-  .j,^  „„j^^  ^  ^^^^-^  ^^^  „„;  ^^^^^^  ^^  „.^^^ 

tion   at  Panama   and   on  the  in  a  temperate  zone,  where  the  thermomc- 

Erie  Canal.  tcr  frequently  goes  to  zero  during  tlie  win- 

This  journal  has  published  from  time  to  ter. 

time  weekly,  monthly  and  yearly  records  of  There  are  now  at  work  on  the  Barge  Ca- 

excavation    done    on    the    Panama    Canal.  "al  not  over  40  excavating  machines,  most 

Such    records  are  of  interest  to  engineers  of   which   are   working   but   one   shift,   an 

and  contractors.     For  the  fiscal  year  end-  eight    hour   day   being   the   law,    but    some 

ing   June  30,    1908,   27.979.382   cu.   yds.   of  work    two    shifts    and    a    few    work   three 

earth  and  rock  were  excavated  at  Panama;  shifts  each  day. 

of  this  amount  17,467.168  cu.  yds.  were  ex-  These   40    machines     consist     of     steam 

cavated  by  the  steam  shovels,  the  rest  be-  shovels,    dredges   of   various   types,    power 

ing   done   by   dredges.     From   the   Culebra  scrapers,    such    as    the    Page,    Lidgerwood 

Cut    12,005,360    cu.    yds.    were     excavated  and   Channon.   a   Lubecker   excavator,  sev- 

Work    commenced   on   the    Panama   Canal  eral    electric   excavators,     a    Lobnitz    rock 

during  the  first  half  of  the  year  1904,  and  breaker,  and  some  special  excavators  with 

this    year's    work    surpasses    any    other    in  orange  peel  or  clam  shell  buckets.     Besides 

amoui;^  of  material  handled,  being  66  per  these   a    few    elevating   graders   and   some 
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scrapers  art.-  worked.  The  average  num- 
ber of  steam  shovels  worked  during  tlie  fis- 
cal year  1906-7  at  Panama  was  29,  and  5 
dredges  were  worked  during  the  same  pe- 
riod. However,  during  that  year  there  was 
an  average  of  50  shovels  on  the  isthmus 
that  could  have  been  worked. 

Up  to  date  most  of  the  work  done  at 
Panama  has  been  that  of  excavation,  while 
on  tlic  Barge  Canal  one-third  of  all  pay- 
ments made  has  been  for  the  building  of 
structures.  Thus  the  total  work  done 
would  be  50  per  cent  more  than  that  shown 
in  the  excavation. 


The    Cost    of    Excavating    a   Culvert 

Foundation,    with   Comments    on 

the  Methods  of  Paying  for  It. 

In  railriiail  ami  wagmi  road  ci instruction 
a  very  common  class  of  work  to  be  done  is 
the  excavation  for  masonry  and  pipe  cul- 
verts. This  excavating  is  generally  done  by 
a  foreman  with  a  small  gang  of  men,  the 
earth  excavated  being,  as  a  rule,  thrown  on 
each  side  of  the  culvert.  When  this  dirt 
has  to  be  moved,  as  it  must  be  in  some 
cases,  it  is  spread  out  in  the  embankment 
under  which  the  culvert  is  to  be  built,  by 
means  of  drag  scrapers.  This  spreading  of 
the  earth  is  sometimes  considered  extra 
work. 

Some  railroads  pay  for  culvert  excava- 
tion the  same  rates  as  apply  to  earth  exca- 
vation in  the  cuts.  Even  when  the  excava- 
tion is  dry,  this  is  not  altogether  a  fair 
basis,  as  the  digging  of  ditches  and  trenches 
and  culvert  foundations  has  generally  to  be 
done  by  means  of  picks  and  shovels,  while 
the  earth  in  cuts  is  excavated  by  means  of 
scrapers  or  tools  that  do  it  much  cheaper 
than  it  can  be  done  by  hand.  A  special 
price  should  be  named  for  each  work.  It  is 
true  that  such  items  of  work  are  generally 
an  insignificant  part  of  a  large  contract, 
but  there  is  no  reason  why  every  class  of 
work  should  not  be  paid  for  on  such  a 
basis  as  to  admit  of  each  class  being  done 
at  such  prices  as  will  pay  for  its  cost,  in- 
stead of  making  one  class  of  work  carry 
another. 

When  the  excavation  for  culverts  is  wet, 
the  price  paid  for  ordinary  excavation  will 
not  cover  it.  Of  course  such  excavation 
will  not  be  as  expensive  as  excavation  un- 
der water  for  deeper  foundations,  yet  it 
will  be  several  times  more  expensive  than 
ordinary  excavation  in  the  cuts,  and  also 
more  costly  to  make  than  dry  excavation 
for  a  culvert. 

Culvert  excavation  should  be  a  separate 
class  of  work  and  should  be  provided  for 
in  the  specification  under  two  items — name- 
ly :  dry  excavation  and  wet  excavation. 
Without  this  being  done,  more  or  less  of  a 
hardship  is  put  upon  the  contractor,  in  spite 
of  the  fact  that  he  can  name  a  price  on  or- 
dinary excavation  that  will  in  the  end  net 
him  a  profit  on  the  culvert  excavation.  The 
cause  of  the  hardship  lies  in  the  fact  that 
culvert  excavation  is  done  at  the  start  of 
the  contract,  when  the  contractor  is  called 


upon  to  expend   large  sums  to  install  hi^  Methods  and  Cost  of  Earth  and  Rock 

plant  and  get  under  way.    It  is  a  hardshii,  Excavation  with  a  Steam  Shovel 

then  to  require  the  contractor  to  do  a  class  ^     ,        _           ,  _, 

,        ,    .       I  •  ,    .,                          J-  »  and  the   Cost  of  Repairing  a 

of    work    in   which   there   is   no   immediate  '^           " 

profit  Wrecked  Steam  Shovel. 

The  job  to  be  described  was  done  by  one  '''"■■  following  record  of  .-.team  shovel 
of  the  editors  of  this  journal.  The  culvert  work  done  under  one  of  the  editors  of  this 
was  a  3x1  box  masonry  culvert,  the  exca-  journal  will  be  found  interesting  for  sever- 
vation  being  40  ft.  long  and  9  ft.  wide,  and  al  reasons.  First,  it  is  neither  a  remark- 
averaged  1  ft.  in  depth.  The  material  was  ably  cheap  record  of  excavation  nor  is  it  an 
sandy  gravel  and  stiff  clay.  The  stream  expensive  one,  the  output  of  the  shovel  un- 
was  a  small  one  and  was  easily  diverted  to  <lcr  the  conditions  being  fair.  Second,  an 
one  side,  but,  owing  to  the  top  soil  being  accident  occurred  to  the  shovel  that  dc- 
sandy  gravel,  the  water  percolated  into  the  layed  the  work,  naturally  adding  to  the 
foundation  as  fast  as  it  was  dug.    However,  cost. 

it  was  not  necessary  to  pump  it  out,  as  a  The  work  was  done  in  the  south  several 

small   trench,  cut  at  the  lower  end  of  the  years  ago,  on  the  excavation  of  a  railroad, 

foundation  pit,  carried  off  the  water,  care  and  comprises   the  record  of   two  months' 

being  taken  in  carrying  on  tJie  excavation  worked  during  the  fall  of  the  year,   when 

to   do   it   so  that  the  pit   drained  itself   by  the    weatlicr    conditions   were    fairly    good, 

means  of  this  trench.    However,  this  water  there    being    only    occasional    rain    storms, 

made  the  clay   wet   and   heavy   and   much  However,    the   month    preceding   had   been 

more  expensive  to  handle.  exceedingly   wet,  there  being  frequent  thun- 

The  crew  that  did  the  work  consisted  of  der  storms  and  a  number   of   days  of  steady 

a  foreman  and  4  men,  who  finished  the  job  downpour,    making   the    ground    very    wet, 

in  one  day.    This  gave  a  cost  as  follows :  this   being  the  cause   of  the   accident   that 

1   foreman  at  $2.50 $-2.50  occurred. 

4  laborers  at  $1.50 6.00  Description    of    IVork.—Ihe    work    done 

consisted  of  widening  one  side  of  a  cut,  the 

-pQtal                                                       eg  50  averape    height    of    the    excavation    being 

T-i       1           r      ^,-    ^     ,          J    <     •  1       1  about  40  ft.    The  water  in  the  side  ditch  of 

i  he  charge  for  the  tools  used,  4  picks,  4  ,                                   ,    ,       ,                  ,         , 

,        ,          ,            „     ,            ,  ,  ,                  „  the   cut   was   turned   by    boxes   under   the 

siiovels  and  a  mattock,  w  ould  be  so  small  ,    .          ,      ,.    ,           ,         ,         . ,    '       , 

.,    ^   ..           ,      .           J      T-i,                   ,01/  track  into  the  ditch  on  the  other  side,  mak- 

that   It  can  be  ignored.      1  here  were   I073  .         ,             ,     ,          „,                     .  ,  ,      . 

J        ,        ...               ..  J      u-  u  "ig  the  work  drv.     I  he  extra  VTidth  given 

cu.  yds.  ot  material  excavated,  which  gave  a  ,                   .    ,'  ,          ,-        „,  ,           7   ,  • 

.^  ^  ,  ^,  ,  ,,  .  to  the  cut  varied  from  li  to  21  ft.,  and  this 
unit  cost  of  the  following: 

T-                                                                      «.,-!  ,n  distance    would    not   allow   of   the    regular 

Foreman  $0.19  ,        ,        ,           ,, 

T    ,                                                                     n.r  lack  arms  being  used  on  the  shoyel  at  all 

Laborers  0.45  '.             „,,          ,.                             ., , 

times.     When  this  was  not  possible  a  spe- 

T-  .  ,                                                    o-A^i  cial  short  jack  arm  was  used  on  one  side 

1  otal    $0.04  ,    ,       ,        ,      .  .       „  ,       , ,.  .       ,     , 

of  the  shovel,  giving  2  ft.  additional  clear- 

This  shows  how  large  a  proportion  of  the  ^^^^       ^^^^^    -^^^   ^^^^   ^^^   ^^,„^y^    j^^ 

cost  the  foreman  charge  can  be.  where  the  ^^^^^    purposes,     but     the     stability    of    the 

gang  is  necessarily  small.    In  this  case  su-  ,,„  „,  •    „,  ^,,     _„j..„„j  u    »u„-    .,,. 

^     °                         ■'  shovel  IS  greatlv  reduced  bv  their  use. 

pervision  was  nearly  33  per  cent  of  the  to-  ^,,^  ^^^^^^^  companv  operated  its  trains 

tal  cost.     Each  workman  in   10  hrs.   exca-  j,,^^^,gj,  ^^^  ^^,j  ^.^j,^  \^^^  ^^.^^^  ^^.^^  ^^-^^ 

vated   3%    cu.    yds.      This    meant    that   )ic  t       ,,  ,v  „t„.  ,  q^  ,,„• „   ,„„ 

■^  on.     In  all  there  were  about  o\)  trains  a  day 

loosened  and  shoveled  it.     With  the  mate-      .    • ,      ,    ■    „      „    .,     .        i- ^f 

.  being    operated    on    one    track,      hour    ot 

rial  drv  and  in  a  bank  it  would  have  been  .,         ,     •                 c                                -           j 

., ,-    ,  these  trains  were  for  passenger  service  and 

possible  for  a  man  to  have  done  at  least  10  .                        j  j  r     •  u»       tu          ■     .     ■ 

^                          .                                      .  two  were  carded  freights.    These  six  trains 

to  12  cu.  vds.  in  a  day,  thus  showing  that  ,     ,  ^     i,       i         j  u     »i            >      »     •      r  . 

.-                       -"                         ==  had  to  be  cleared  by  the  contractors   dirt 

prices  paid  for  ordinary  excavation  would  ...           •     .             ,,    •             ■       .•„ 

'            ^                                .  trains,  ten  minutes  on  their  running  time, 

not  cover  the  cost  of  this  wet  excavation.  ,       -iju.i^i           1             .       1. 

.  as  furnished  bv  the  telegraph  operator,  kept 

We  shall  give  other  examples  of  this  kind  .      .,            »     '.     •                i      .1          -i       j 

,            .                   '^  in    the    contractors    camp   by    the    railroad 

in  some  future  issues.  -ru            ^      r    .u      »     ■ 

company.       1  he     rest    of    the    trains     were 

■  cleared  as  they  approached  or  else  flagged 

The  use  of  small  reeds  as  a  substitute  for  until  the  dirt  trains  could  take  a  side  track. 

plastering  laths  is  common  in  Germany  and  The   contractor's    outfit   was   a   standard 

in  other  parts  of  Europe.    The  reeds  used  gare  one,  and  the  main  line  of  the  railroad 

in  this  industry  are  chiefly  imported  from  was  used  as  a  loading  track  and  for  hauling 

Hungary,  and  vary  in  length  from  1  to  2%  the  material.     The  excavated  material  was 

yds.  or  even  more,  and  from  %  to  1  %  ins.  hauled  two  ways  to  the  dumps.     One  haul 

in  diameter.     By  means  of  machinery  these  averaged  a  mile  and  the  trains  were  dumped 

reeds  arc  fastened  together  by  wires  so  as  from  the  main  line,  the  material  being  used 

to  form  a  continuous  mat  as  wide  as  the  to  w-iden  a  long  embankment.    The  average 

reeds  are  long,  and  which  is  cut  with  shears  haul    to    the    other    dump    was    2    milce, 

and  fastened  to  walls  or  ceilings  in  place  of  and    the     material    was    dumped    from   a 

laths.     In  some  cases  builders   require   the  temporary    trestle,     being     used    to     make 

matting  to  be  put  on  double,  the  aim  in  this  a      new      embankment     alongside      of     an 

ca«e  being  to  have  the  reeds  in  the  upper  old  one.     Half  the  material  excavated  went 

mat  fall  at  the  interstices  in  the  lower  mat.  to  each  dump,  as  the  time  saved  in  dumping 

The  reeds  are  usually  about  %  in.  and  the  from  the  trestle  compensated  for  the  extra 

connecting  wires  about  8  ins.  apart.  distiince  hauled. 
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The  material  excavated  was  a  red  clay 
mixed  with  mica  and  this  clay  could  be 
classed  as  "average  earth."  See  Gillette's 
"Earthwork  and  Its  Cost,"  page  22.  In  the 
two  months  29,800  cii.  j'ds.  of  this  clay  were 
excavated,  and  1,200  cu.  yds.  of  solid  gran- 
ite. The  granite  was  in  the  bottom  of  the 
cut,  over  an  area  about  200  ft.  long.  En- 
countering this  rock  and  having  to  take  it 
out  to  grade  retarded  the  progress  of  the 
shovel,  as  during  the  time  the  shovel  was 
working  in  the  rock  the  record  of  cars 
loaded  each  day  was  not  over  one-third  as 
large  as  when  working  in  earth  above.  The 
side  of  the  cut  was  excavated  to  a  %  to  1 
slope,  with  the  result  that  several  cave-ins 
occurred.  Two  of  these  cave-ins  moved 
the  shovel  a  foot  or  more  to  one  side  and 
caused  delays  of  5  to  6  hours  while  the 
shovel  was  being  dug  out  by  hand  and  the 
jack  arms  made  solid. 

Outfit. — The  outfit  was  a  new  one,  the 
shovel,  cars  and  other  tools  for  the  most 
part  having  been  bought  new.  The  shovel 
was  a  Bucyrus  65  ton,  with  a  2%  cu.  yd. 
dipper,  with  14x14  in.  crowding  engines  on 
the  boom.  It  had  a  steel  house  on  it.  Such 
houses  are  of  value  as  a  protective  against 
fire,  but  for  all  other  purposes  a  wooden 
house  is  to  be  preferred.  In  the  ordinary 
wear  and  tear  of  the  machine,  the  corru- 
gated metal  becomes  dented  and  bent  and 
cannot  be  repaired,  and  where  blasting  is 
done  around  the  shovel  holes  are  made 
easier  in  the  house,  where  it  is  of  steel, 
and  to  repair  the  house  new  plates  of  metal 
must  be  put  on,  while  with  a  wooden  house 
just  the  area  of  the  hole  need  be  repaired. 
Then,  too,  the  paint  does  not  peel  off  of  the 
wood  as  it  does  ofT  the  steel.  The  shovel 
used  had  only  one  piece  of  timber  on  it,  a 
piece  to  protect  the  hoisting  chain.  The 
dipper  was  speeded  to  make  4  dips  per 
minute,  and  in  srood  material  it  sometimes 
did  it,  loading  12  cars,  36  dipperfuls,  in  9 
minutes.  The  dipper  had  a  lift  of  17  ft. 
and  could  dig  earth  27  ft.  to  one  side, 
dumping  24  ft.  on  the  other  side,  thus  cov- 
ering a  distance  of  51  ft.  By  placing  the 
shovel  on  crib  work,  the  shovel  could  dig 
5  ft.  below  the  base  of  rail.  This  style  of 
shovel,  equipped  with  extra  short  arm 
jacks,  is  well  adapted  to  grade  revision 
work  on  railroads,  as  it  is  not  too  heavy  to 
move  over  wet  ground,  and  has  such  a 
range  of  work  as  to  admit  of  handling 
heavy  excavation,  with  a  minimum  of  track 
laying  and  shifting.  Such  a  shovel  also 
saves  many  moves  forward  in  heavy  exca- 
vation. When  the  pit  is  dry,  this  shovel 
could  be  moved  in  from  -S  to  4  minutes,  al- 
though it  has  been  moved  in  2  minutes.  In 
wet,  soft  pits,  when  cribbing  is  necessary  to 
hold  up  the  shovel  and  jack  arm  blocks, 
from  5  to  10  minutes  are  consumed  in 
moving  the  shovel  forward.  The  water 
tank  on  the  shovel  had  a  capacity  of  about 
1,500  gallons. 

Two  Rogers  locomotives  were  used. 
These  had  16-in.  cylinders  and  four  51-in. 
driving   wheels.      They    were    second   hand 


engines  just  from  the  shop,  and  each  had 
had  a  new  boiler  put  on  it  within  5  years. 
Their  tanks  carried  about  3,000  gallons  of 
water.  Both  of  these  engines  did  good 
service. 

Each  train  was  made  up  of  12  Kilbourne 
and  Jacobs  6  yd.  two  way  dump  cars.  A 
record  of  the  cars  loaded  each  day  was 
kept,  and  this  divided  into  the  yardage 
given  in  the  engineer's  estimate  showed 
each  car  carried  4%  cu.  yds.  place  measure- 
ment. Ordinarily  4  dippers  of  earth  loaded 
a  car,  so  each  dipper  load  amounted  to  1% 
cu.  yds.  place  measurement. 

A  gasoline  pump  pumped  tvater  direct  to 
the  steam  shovel,  and  alsf,  pumped  water 
into  a  10,000  gal.  wooden  tank  for  the  lo- 
comotives. 

A  3%  in.  Ingersoll  drill  was  used  in 
drilling  the  rock,  steam  being  furnished 
from  the  boiler  of  the  shovel.  This  drill 
was  capable  of  putting  down  a  20  ft.  hole. 

The  cost  of  the  outfit  was  $27,000,  being 
divided  as  follows: 

Shove!     $10,000 

2   locomotives 10,000 

24  6-yd.  dump  cars 3,000 

Tanks,  pumps,  etc.,  for  v,-ater 1,000 

Rock  drill,  etc 400 

Blacksmith    shop 200 

Hydraulic  jacks,  etc 400 

Small   tools ■    1,000 

Camp    1,000 

Total    $27,000 

Accident. — The  shovel  had  been  set  up 
and  was  ready  to  dig  dirt  by  Saturday 
night.  It  had  to  be  moved  about  300  ft.  to 
place  it  against  the  breast  of  the  cut  so  it 
could  begin  digging.  The  intervening  dis- 
tance was  over  ground  that  had  been  exca- 
vated by  teams  a  month  previous  and  was 
well  soaked  by  the  rains  that  had  occurred 
since  the  teams  had  stopped  work.  Realiz- 
ing that  the  track  was  soft,  8.\8  in  timbers, 
30  ft.  long,  had  been  placed  under  the  ties 
beneath  the  rails,  so  as  to  stiffen  the  track. 
The  shovel,  with  the  boom  centered  and 
braced  with  timbers,  started  over  this  track 
under  its  own  power.  The  shovel  was 
geared  to  move  8  miles  an  hour.  Great 
care  was  exercised,  but  when  the  shovel 
was  100  ft.  from  the  breast  and  immediately 
over  a  rail  joint,  and  it  so  happened  over  a 
jointing  of  the  timbers  which  had  not  been 
overlapped,  but  simply  butted  end  to  end, 
the  angle  plate  of  the  rail  joint  buckled, 
and  before  the  shovel  could  be  moved  eith- 
er backwards  or  forwards,  it  careened  to 
one  side  and  fell  over,  the  shovel  and  the 
boom  resting  on  the  main  line  of  the  rail- 
road. The  boom  was  the  last  to  hit  the 
ground  and  it  broke  a  rail  on  the  main  line 
where  it  hit  the  track.  The  shovel  runner 
jumped  out  of  the  window  of  the  shovel. 
The  fall  opened  the  throttle  and  all  the  en- 
gines on  the  shovel  began  to  run  at  high 
speed  and  water  and  steam  shot  out  of  the 
stack  and  was  thrown  about  100  ft.  The 
shovel  runner  jumped  back  onto  the  shovel 
and  shut  the  throttle.    The  first  thing  to  be 


done  was  to  send  out  flagmen  to  stop 
trains,  a  passenger  train  then  being  over- 
due. 

The  superintendent  of  the  railroad  was 
immediately  notified  and  requested  to  send 
a  wrecking  train.  Meantime  the  boom  was 
disconnected  from  the  shovel  and  the  dip- 
per and  dipper  arm  taken  off  of  the  boom 
and  hauled  to  one  side.  The  boom  with 
the  dipper  complete  weighed  22  tons.  The 
boom  thus  stripped,  was  jacked  up  with 
hydraulic  jacks  kept  in  the  outfit,  and  a 
crib  built  under  it  so  as  to  move  it  off  the 
track  by  rollers.  By  the  time  the  wrecking 
train  arrived,  the  boom  had  been  moved  off 
the  track.  Several  freight  trains  and  two 
passenger  trains  had  been  blocked  by  the 
wreck  by  this  time,  and  these  were  sent 
back  to  side  tracks.  The  wrecking  crane 
was  an  old  .35  ton  steam  shovel  of  the 
crane  type  rebuilt  into  3  wrecking  ma- 
chine and  it  was  not  powerful  enough  to 
pick  up  the  shovel. 

It  was  accordingly  decided  to  place  two 
"deadmen"  or  anchors  in  the  ground  on 
the  side  of  the  shovel  away  from  the  main 
line  track  and  pull  the  shovel  up  in  this 
manner.  This  was  done,  but  owing  to  the 
soft  ground  the  first  "deadmen"  pulled  out. 
New  ones  were  sunk  much  deeper  and  ties 
used  to  brace  them.  A  line  was  hitched 
around  the  boiler  of  the  shovel  and  an- 
other to  the  "  A  ■'  frame  and  heavy 
triple  blocks  used  between  the  shovel 
and  the  deadmen.  Then  two  locomo- 
tives were  hitched  to  each  of  the 
lines,  and  started  off  in  opposite  di- 
rections. The  shovel  was  thus  pulled  over 
onto  its  wheels,  setting  in  the  mud. 

About  midnight  rain  began  to  fall  and 
this  retarded  the  work.  By  5  o'clock  in  the 
morning  the  track  was  repaired  and  traffic 
was  resumed. 

On  Monday  began  the  work  of  repairing 
the  shovel.  The  hydraulic  jacks  raised  the 
car  ligh  enoi'gh  to  build  a  track  under  it. 
Several  gear  wheels  were  broken  on  the 
boom  and  new  ones  were  ordered  by  tele- 
graph and  put  in  place  when  they  arrived 
The  dipner  arm  had  been  bent,  and  it  had 
to  be  straightened.  All  of  these  things  were 
done  by  the  contractor's  own  forces  in  a 
week,  and  the  shovel  was  again  ready  to  go 
to  work.  The  steel  house  was  battered 
up  somewhat,  but  a  handy  blacksmith 
fixed  up  all  but  the  corrugated  plates, 
and  several  of  these  were  replaced  a  few 
months  afterwards. 

Cost  of  Repairs. — The  cost  of  the  repairs 
was  about  $1,100.  Of  this,  $325  was  for 
new  parts  for  the  shovel.  The  railroad 
company's  charges  were  $80  and  the  labor 
charges  of  men  working  on  the  shovel  and 
waiting  to  go  to  work,  such  as  train  crews, 
amounted  to  $700.  This  included  office 
men  and  all  general  expenses.  This  labor 
cost  has  been  included  in  with  the  two 
months'  work  that  is  being  described,  as 
the  contractor  included  it  in  with  his  regu- 
lar pay  roll  and  it  was  charged  against  the 
work  done  that  month.    The  repair  bill  and 
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llic  niilroail  coiiipany's  charge  have  iiol 
Ikiii  iiK-hidi'd  in  with  the  costs  lo  he  given 
l:elo\v.  These  were  considered  charges 
against  the  whole  joh.  The  total  cost  of 
the  accident  charged  against  the  yardage 
moved  at  this  point  wonid  amoinit  to  less 
than  I  cent  per  en.  yd. 

I'pon  another  occasion  the  sliovel  came 
near  falling,  owing  to  a  block  slipping  from 
under  one  of  the  jack  arms,  but  the  shovel 
runner  caught  the  shovel  by  thrusting  his 
dipper  down  hard  against  the  ground,  hold- 
ing the  shovel  until  it  could  be  jacked  up 
and  the  block  replaced. 

Methods  of  IVorhing. — In  order  to  op- 
erate the  contractor's  trains  the  railroad 
company  furnished  a  telegraph  operator, 
but  the  contractor  boarded  him  free  of 
charge.  The  dirt  train  operated  on  "work 
train  orders."  The  railroad  company  kept 
an  inspector  on  the  work,  and  with  the 
company's  permission  the  contractor  paid 
him  a  salary  and  put  him  in  charge  of  the 
dumps  as  superintendent  of  dumps.  This 
was  found  to  be  a  very  satisfactory  ar- 
rangement. 

The  temporary  trestle  was  about  '2o  ft. 
high.  It  was  built  of  round  poles,  costing 
3  cts.  per  ft.  delivered  on  the  ground.  The 
braces  used  were  3x8  in.,  and  the  stringers 
were  12x12,  18  ft.  long,  the  bays  of  the  tres- 
tle being  16  ft.  long.  This  timber  (pinel 
cost  $10  per  M  ft..  B.  M.  The  trestle  was 
erected  by  a  sub-contractor  for  $3  per  M. 
This  gave  a  cost  for  the  temporary  trestle 
complete  of  1%  cts.  for  each  cu.  yd. 
dumped  from  the  trestle.  Only  one-half 
the  materia!  excavated  in  these  two  months 
went  to  this  trestle. 

The  men  making  up  the  train  crews  had 
to  pass  the  examination  given  by  the  rail- 
road company  to  men  occupying  similar  po- 
sitions, and  in  their  work  were  subject  to 
the  rules  and  regulations  of  the  r.iilroad 
company. 

The  blasting  of  the  rock  had  to  be  done 
with  great  care,  so  as  not  to  interfere  with 
the  traffic  on  the  railroad.  Large  boulders 
were  loaded  with  the  shovel  by  means  of 
chains.  One  boulder  measuring  4  cu.  yds. 
was  raised  off  the  ground  by  the  shovel, 
but  as  there  was  danger  of  breaking  the 
car  with  it,  it  was  not  loaded.  All  the 
drilling  for  the  blasting,  both  deep  holes 
and  block  holes,  was  done  by  the  steam 
drill.  To  protect  the  point  of  the  shovel  a 
canvas  curtain  was  hung  up,  when  blasting 
was  going  on,  and  2  in.  boards  were  put  on 
top  of  the  shovel  to  protect  the  roof.  The 
cost  of  blasting  is  included  in  the  cost  of 
loading. 

Cost  of  Work. — Below  is  given  the  total 
cost  of  the  two  months'  work,  including  all 
cost  to  the  contractor  except  the  expenses 
incurred  at  his  home  office.  With  a  large 
number  of  jobs  going  on  this  item  of  ex- 
pense would  be  small.  A  ten  hour  day  was 
worked.  The  following;  iirii-rs  were  paid 
for  supplies : 

Black  powder,  per  keg $1.2.t 

Dynamite,  per  lb 11 


Exploders     (average) Uii 

l'"use,  per  100  ft 45 

Caps,  per  100 60 

Coal  (run  of  mines),  per  ton; 3.2o 

The  total  cost  of  the  work  for  the  two 
months  was : 

Office  and  superintendence : 

Engineer  in  charge $   .300.00 

1   book  keeper 130.00 

1   clerk 80.00 

1   telegrrph  operator's  board 30.00 

1    night   watchman 70.00 

1  cook  and  1  flunky 130.00 

1    superintendent 280.00 

Oil   for  camp 14.00 

$1,034.00 
Loading: 

1    shovel    runner $  '280.00 

1     crancsnian 180.00 

1  fireman 60.00 

2  pitmen 132.50 

4    pitmen 212.00 

Blasting: 

Steam   drill   and   drilling $  42.50 

Po\vd<  .■  and   dynamite 52.(«) 

Exploders,    etc 10.00 

73  tons  coal 237.25 

Oil.  gear  shield,  etc 21.00 

Repairs  to  shovel 15.00 


$1,248.25 
Hauling : 

2  locomotive  enginemen $  360.00 

2    firemen 100.00 

2    conductors 300.00 

4    flagmen 212.00 

1   car   oiler 53.00 

200  tons  coal 050.00 

Enrine  and  car  repairs 30.00 

Oil.  waste,  etc 50.00 

$1,823.00 

Oumping : 

1    inspector $      .*0.00 

1     fireman 132.50 

12    men 0:W.OO 

1     fireman 150.00 

20    men 1,060.00 

Temporarv  trestle,   16,100  cu.   yds. 

at  1%   cts 281.75 

$2,349.25 

Miscellaneous : 

1    blacksmith $169.00 

1   blacksmith   helper 53.00 

Extra  gang : 

1  foreman,  1  month  only 54.00 

10  men.  1  month  only 270.00 

$546.00 

Total  labor  and  supplies $7,000.00 

Interest   and   depreciation $1,080.00 

Grand    total $8,080.50 

Interest    and    depreciation    does    not    in- 
clude repairs  and  is  charged  at  the  rate  of 

2  per  cent  per  month,  worked.     This  is  an 
ample  allowance. 

The  output  of  the  shovel  per  day  worked 


was  nearly  7o<>  cu.  yds.,  but  for  the  full 
number  of  working  days  in  the  two  months 
the  output  per  day  averaged  about  600  cu. 
yds.  The  average  cost  per  cu.  yd.,  includ- 
ing both  earth  and  rock,  for  the  details  of 
the  work,  was : 

Office  and   superintendence $0  0.3.3 

Loading    0.040 

Hauling     0.059 

Dumping    O.07& 

Miscellaneous    0.018 

Interest  and  depreciation 0.035 

Total    $0,264 

Where  earth  and  rock  are  mcvcd  jointly 
it  is  not  possible  to  keep  the  actual  cost  of 
each  class  of  excavation,  but  the  total  cost 
of  the  two  can  be  kept,  and  a  comparative 
cost  with  the  contract  price  for  the  earth 
and  rock  can  be  calculated.  This»is  a  cost  that 
can  be  relied  upon,  one  of  the  editors  of 
this  journal  having  used  such  comparative 
costs  in  estimating  on  work,  and  the  cost 
records  kept  have  verified  the  estimates. 

To  illustrate  the  comparative  cost  an  ex- 
ample will  be  given.  If  earth  is  being  ex- 
cavated for  35  cts.  and  rock  for  75  cts.  and 
10,000  cu.  yds.  of  earth  and  5,000  cu.  yds.  of 
rock  are  excavated,  and  there  is  made  a 
profit  of  15  per  cent  on  the  work,  then  the 
cost  of  the  earth  excavation  will  be  85  per 
cent  of  35  cts.  or  29%  cts..  and  the  cost  of 
the  rock  excavation  will  be  85  per  cent  of 
75  cts..  or  63%  cts. 

Such  costs  on  this  work  figured  out. 
there  being  a  profit  made  of  nearly  20  per 
cents,  gives  a  detail  unit  cost  per  cu.  yd.  of 
earth  of  the  following: 

Office   and   superintendence $0,032' 

Loading    0.037 

Hauling    0.054 

Dumping    0.072' 

Miscellaneous    O.OIT 

Interest  and  depreciation 0.033 

Total    $0,245 

The  cost  of  the  rock  excavation  per  cu. 
yd.  was : 

Ofl^ce  and   superintendence $0,085 

Loading    0.098 

Hauling     0.148 

Dumping     0.19O 

Miscellaneous    0.046' 

Interest  and  depreciation O.OS? 

Total    $0.65ff 

It  will  be  noticed  that  the  wages  paid  la- 
borers on  this  job  were  low.  but  other  em- 
ployes were  paid  standard  wages  or  higher 

ones. 


The  following  table  of  car  measurements 
is  to  be  used  in  the  Central  Division  of 
the  Isthmian  canal  construction  work  as  a 
basis  for  calculating  yardage : 

Lidgerwood   flats    20  cu.  yds. 

Large   Western    dumps 17  cu    yds. 

Small    Western    and    Oliver 

dumps     10  cu.  yds. 

French    dumps    5  cu.  yds. 
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Note :  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  al!  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  pa\  ing. 


Voids,     Settlement     and     Weight     of 
Crushed    Stone. 

With  the  increased  activity  in  niacadani 
road  construction  and  tlie  great  increase 
in  tile  use  of  concrete,  cruslied  stone  ha^ 
become  an  important  material  of  construc- 
tion in  engineering  work.  Very  little  has 
been  printed  regarding  the  properties  of 
crushed  stone,  and  few,  if  any,  attempts 
on  an  adequate  scale  have  been  made  here- 
tofore to  determine  its  weights,  voids  and 
settlement  and  the  variations  of  these. 
During  the  past  year  the  engineering  ex- 
periment station  of  the  University  of  Illi- 
nois has  been  gathering  data  and  conduct- 
ing tests  on  these  subjects.  The  results  of 
these  tests  and  observation  have  been  pub- 
lished in  a  bulletin  prepared  by  Prof.  Ira 
O.  Baker,  and  the  matter  in  this  article 
has  been  taken  from  the  above-mentioned 
bulletin. 

The  tests  were  made  on  limestones 
<iuarried  at  Chester,  Joliet  and  Kankakee, 
111.  The  Chester  stone  is  a  rather  coarse- 
ly granulated,  gray  limestone  of  the  lower 
carboniferous  group,  and  is  quarried  in  the 
grounds  of  the  State  Penitentiary,  about 
half  way  between  St.  Louis  and  Cairo.  The 
Joliet  stone  is  a  compact,  fine-grained  mag- 
jiesian  limestone  of  the  Niagara  series,  and 
is  quarried  in  the  grounds  of  the  State 
Penitentiary  at  Joliet,  about  40  miles  south- 
»vest  of  Chicago.  The  output  of  die  crush- 
er consists  of  28  per  cent  3-in.  stone,  52 
per  cent  2-in.  and  17  per  cent  %-in.  The 
Kankakee  stone  is  a  coarse-grained  argilla- 
ceous limestone  of  the  Niagara  group,  and 
is  quarried  at  Kankakee,  on  the  Kankakee 
river,  about  55  miles  south  of  Chicago. 

Tests  were  made  on  the  crushed  stone 
to  determine  the  specific  gravity,  the  ab- 
sorptive power,  the  percentage  of  voids, 
the  settlement  in  transit,  and  the  weight 
per  cubic  yard. 

S/'ecific  Gravity. — The  specific  gravity 
was  determined  by  the  use  of  the  formula : 

Wa 

Specific  gravity  = 

Wa  — Ww 
in  whicli  Wa  is  the  weight  of  the  frag- 
ment weighed  in  air  and  Ww  the  weight 
of  the  same  fragment  suspended  in  wa- 
ter. Samples  of  the  stone  were  collected 
from  various  parts  of  the  quarries  and  the 
values  of  their  specific  gravity  determined. 
As  the  results  of  the  tests,  the  means  spe- 
cific gravity  for  the  Joliet  limestone  was 
found  to  be  2.71,  for  the  Chester  limestone 
it  was  2.-57,  and  for  the  Kankakee  lime- 
stone 2.61. 

Absoiftivc  Pozcer. — The  absorptive  power 
of  the   limestone  was  determined  bv  thor- 


"Uglily  drying  a  specimen,  neighing  it, 
immersing  it  in  water  for  96  hours,  drying 
with  blotting  paper  and  weighing.  The 
average  of  the  results  obtained  were  as 
follows : 

Weight      Absorption 
in  lbs.  lbs.  per  percent 
per  cu.  ft.     cu.  ft.     by  wt. 

Joliet    stone 169.1S  1.0!'         0.64 

Kankakee   stone 1G3.04         .104  1.84 

Chester   stone 164.2  1.67  1.01 

Percentage  of  Voids. — This  was  deter- 
mined in  two  ways:  (1)  By  finding  the 
weight  of  water  a  given  vessel  will  con- 
tain and  then  filling  the  vessel  with  broken 
stone  and  determining  the  weight  of  water 
that  can  be  poured  into  the  interstices  of 
the  broken  stone;  the  ratio  of  the  first 
amount  of  water  to  the  second  is  the  pro- 
portion of  voids.  (2)  By  computation 
from  the  specific  gravity  and  the  weight 
of  a  volume  of  broken  stone.  By  this  meth- 
od the  weight  of  a  known  volume  of  bro- 
ken stone  was  determined,  and  the  weight 
of  an  equal  volume  of  the  solid  stone  com- 
puted by  multiplying  the  known  volume  by 
the  weight  of  an  equal  volume  of  water 
and  the  specific  gravity  of  the  stone.  The 
difference  between  the  weight  of  the  volume 
of  solid  stone  and  that  of  the  broken  stone 
is  the  weight  of  stone  equal  to  tlie  volume 
of  the  voids.  The  ratio  of  this  weight  to 
the  weight  of  the  given  volume  of  bro- 
ken stone  is  the  proportion  of  voids.  This 
method  is  more  exact  than  (1). 

In  making  the  tests  precautions  were 
taken  to  eliminate  absorption  by  the  walls 
of  the  vessels  used.  In  each  case  also 
the  results  were  corrected  for  the  absorp- 
tion of  stone.  The  distance  of  drop  em- 
ployed in  filling  the  vessels  corresponded 
to  that  employed  at  the  time  in  loading 
cars  of  broken  stone.  In  the  tests  on  the 
Chester  limestone  a  vessel  containing  27 
cu.  ft.  was  used  in  the  first  series  of  tests, 
the   drop  in  filling  being  15   ft.      .\  vessel 


i  lie  Kankakee  stone  was  measured  in  ves 
sels  containing  2.11  cu.  ft.,  1.15  cu.  ft.,  and 
.694  cu.  ft.,  an  8- ft.  drop  being  used  in 
filling.  From  the  tests  it  was  found  that 
for  any  size  vessel  used  the  average  per- 
centages were  fairly  uniform,  the  greatest 
variation  being  in  the  case  of  .'5-in.  to  2- 
in.  stone.  It  was  also  found  that  in  tests 
where  the  lo-ft.  and  20-ft.  drops  were  used 
that  the  stone  falling  20  ft.  invariably  had 
a  smaller  percentage  of  voids  than  that 
falling  only  15  ft.  In  other  words,  the 
density  increased  vith  the  fall.  A  sum- 
mary of  the  results  obtained  arc  shown  in 
tlie  following  table,  which  gives  the  per- 
centage of  voids  for  the  different  sizes  of 
stone : 

Per  cent  of  voids. 

By  From 

Location  of                 Size          pouring  speclflc 

quarry.                  of  stone.     In  water,  gravity. 

Chester 94  in.  Scr.                  to.9  46.8' 

Chester %   In.  Scr.                   43.0  4.i.6 

Chester 2  in.  to  %   in.            46.6  46.6 

Chester 3  In.  to  2  In.              46.1  45.1 

•loliet 14  in.  Scr.                  42.2  47.1 

Joliet 2  in.  to  i~  in.           47.!(  46  2 

■Toilet 3  in.  to  2  in.             47.".  46.1 

Kankakee. .34  in.  Scr.                   39.6  46.1 

Kankakee..  1>4   in.  to  %  in.        4.'!. 7  44.7 

Kankakee. .2H  in.  to  %  in.        44. .T  42.9 

Kankakee. .2'4   in.   to   IVi    in.     46.2  43.4 

Settlement  in  Transit. — Experiments  were 
made  to  determine  the  settlement  of 
crushed  stone  during  transit  in  wagons  and 
also  in  railway  cars.  In  the  tests  to  de- 
termine the  settlement  in  wagons,  observa- 
tions w-ere  first  made  to  determine  the  re- 
lation between  the  settlement  in  wagons 
and  the  distance  hauled.  .An  attempt  was 
made  to  determine  the  amount  of  settle- 
ment for  regular  increments  in  the  distance 
hauled.  This  was  done  by  stopping  the 
team  and  taking  a  measurement  each  suc- 
cessive 100  ft.  until  the  settlement  for  that 
distance  was  too  small  to  measure.  The 
measurements  in  all  cases  were  taken  by 
using  two  straight  edges,  one  placed  across 
the  top  of  the  box  and  the  other  resting 
on  top  of  the  stone.  Then  as  both  straight 
edges  were  of  the  same  width,  each  incas 
urcment  was  taken  from  the  top  of  the  up- 
per one  to  the  top  of  the  lower  one.  Meas- 
urements were  taken  near  each  side  and  on 
the  center  line,  near  the  front,  middle  and 
back  of  the  load,  making  a  total  of  nine 
measurements  for  each  load.  The  data 
for  Chester  limestone  are  given  in  Table  1. 
The  haul  was  over  about  equal  distance 
on  macadam,  cinders  and  earth,  and  the  re- 
sults  were  obtained  within  a   day  or  two 


r.\BLF.   NO   1. — EFFECT  OF  niST.\N'CE    H 

Size  of  Method  of 

.stone.                             loading.  100  200 

s.    in.    Scr.v l.i  ft.  drop  7.3  8.3 

%   in.   Scr.t 15  ft.  drop  .5.0  9.7 

2   in.-S'i    in l.i  ft.  drop  2.6  3.7 

2   in.-?i    in 15  ft.  drop  5.3  6.2 

2  in.-^i    in Shoveled  3.5  4.1 

3  in. -2   in 15  ft.  drop  0.57  2.6 

3   in. -2   in 15  ft.  drop  3.5  4.2 

3   in. -2   in Shoveled  5.0  5.7 


.M.TI.ED  fPOX   SETTLEMENT  IN  WAGON. 
Per  cent  of  settlement  for  hauls  of 
feet. 
300        400        5uii        600        70ft      2640      528ft 
8.9         92.2         9.5       10.1       10.1       11.2       11.2 
10.2       10.2       10.4       10.4       10.7       12.4 
4.9         5.3         5.3         5.3         5.4         5.4         5.4 
7.1         7.7         7.9         8.0         8.3         9.2 
4.8         5.3         5.3         5.7         6.5         7.3 
2.8         4.1         4.25       4.25       4.25       4.9         4.9 
4.5         4.8         5.0         5.0         5.1         6.0        6.0 
6.53       6.53       6.7         6.7         6.7         7.1         7.1 


containing  2.6  cu.  ft.  was  used  in  the  sec- 
ond series,  the  method  of  filling  being  by 
shoveling  and  by  20  ft.  drop.  In  the 
tests  of  the  Joliet  limestone  a  vessel  con- 
taining 2.34  cu.  ft.  was  used  for  the  great- 
er part  of  the  test,  the  method  of  filling 
being   by  an   8-ft.    drop   and   a   4-ft.    drop. 


of  each  other.  The  results  varied  surpris- 
ingly, and  about  the  only  safe  conclusions 
that  could  be  drawn  from  these  data  were: 
(1)  .-\bout  half  of  the  settlement  occurs  in 
the  first  100  ft,  and  f2">  the  settlement  at 
half  a  mile  is  practically  the  same  as  that 
at  a  mile.      In  the  experiments  on  transit 
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of  crushed  stone  in  railway  cars,  the  scl- 
tlemcnl  was  nu-asnrcd  by  tlic  same  method 
as  for  waKons.  It  was  found  ihat  the  set- 
tlctiient  varied  greatly  for  stone  of  the 
same  size,  loaded  the  same  day,  and  shipped 
to  the  same  destination  on  the  same  train. 
A  summary  of  the  data  on  settlement  ob- 
tained from  the  tests  is  as  follows : 

Settlement  after 
a    haul  of 
M  "i> 

mile  ur    miles  or 
Location  of  Size  inori'  in    more  In 

quarry  of  stone.  wagons.      cars. 

Chester....^;,    In.    Scr.  12.7  .... 

Chester »<   In.  Scr.  11. S  10.6 

Chester 2  In.- »4 In  Scr.  9.2  

Chester 3  in. -2  In.  Scr.  8.2  7.0 

Jollet hi    in.    Scr.  9.1  8.4 

Joliet %   In.   Scr.  ....  9.7 

Jollet 2  In.- V-  In.  Scr.         6.6  7.4 

Jollet 2   in. -34    In.    Scr 9.5 

Jollet 3  in. -2  In.  7.8 

Kankakee.. %  In.  Scr.  10.0 
Kankakee. .1»4  in.-^s  In.  Scr.  10.0 
Kankakee. .2Vt  in.-%  in.  Scr 5.4 

Weight  Per  Cubic  Yard. — Tests  to  de- 
termine the  weight  of  a  unit  of  volume 
of  crushed  limestone  were  made  both  in 
wagons  and  in  cars,  at  the  same  time  the 
record  was  taken  of  the  settlement.  Be- 
fore beginning  to  load  a  car,  measure- 
ments were  taken  from  a  straight  edge  laid 
on  top  of  the  car  body  to  the  floor  of  the 
car.  These  measurements  were  taken  on 
each  side  of  the  car  an.d  at  the  center 
transversely,  and  at  each  end  and  the  mid- 
dle longitudinally.  The  stone  was  loaded 
into  the  cars  by  means  of  a  chute  in  the 
bottom  of  the  bin.  After  the  car  was 
loaded  the  upper  surface  was  leveled  off, 
and  the  depth  of  stone  below  the  top  of 
the  car  body  was  determined  by  measur- 
ing down  from  a  straight  edge  across  the 
top  of  the  car  to  a  similar  straight  edge 
lying  on  the  crushed  stone.  From  the 
above  measurement  the  volume  of  the  stone 
was  computed.  The  cars  were  then 
switched  to  the  stale  track,  where  they 
were  weighed  From  these  data  the  weight 
per  cubic  yard  of  the  loose  stone  was  com- 
puted. Measurements  similar  to  those 
made  at  the  crusher  were  taken  when  the 
car  reached  its  destination,  and  the  weights 
per  unit  of  volume  of  the  stone  when  com- 
pacted were  computed  as  before. 

The  average  of  the  tests  are  shown  in 
the  accompanying  tabic,  which  gives  the  re- 
sults in  pounds  per  cu])ic  yard  : 


Location  of  ijiiarry.  Size  of  stone. 

Jollet i4    in.    Scr. 

Joliet ^  in.  Scr. 

Jollet 2  in.-V4  in. 

Joliet 2  in.-»i   in. 

Jollet 3    in. -2   in. 

Chester ^   in.   Scr. 

Chester 2  in.-^   in. 

Ciiester 3  in. -2  in. 

Kankakee ■ %  in.  Scr. 

Kankakee 1V4  in.-%  in. 

Kankakee 2%  in.-%  in. 


the  means  being  given  in  such  a  manner 
as  to  show  the  average  result  for  each 
size. 


It  will  be  noticed  that  the  coefficient  is 
largest  for  the  finest  stone  and  smallest 
for  the  intermediate  size.     The  same  holds 


T.MU.K    II.- 

-COEFFICIENTS    BY 

WHICH 

TO    DETERMINE 

THE    WEIGHTS    IN 

POUNDS    PER 

CUBIC 

YARII    OF    CRUSHED    I,^MEST0NE. 

Havin 

ig  the  weight 

Havin 

K  the  W€ 

■Ight 

of    i 

a    cu.     fl 

;.    of 

of  a    cu.    yd 

.    of 

Hav 

ing  the  specific 

solid  stone. 

solid  stone. 

gravity. 

'.  0 

On 
•  0 

Coefficient. 

?       1 

=  -"2. 

Coefficient. 

^       1 

K  tf. 

CoetBclent. 

?       1 

0 

*  ■  2. 

:     £ 

3 

■*•  0 

:      a, 

3 

•  c 

3 

Chester. . . 

%  in.  Scr. 

160.4 

15.9 

1.5.3 

4331 

0.588 

0.566 

2.57 

990.7 

954.5 

Joliet 

.V4  in.  Scr. 

169.1 

15.7 

)3.6 

4566 

0.582 

0.504 

2.71 

981.2 

849.8 

Joliet 

.%  in.  Scr. 

169.1 

15.4 

4.566 

0.572 

2.71 

963.8 

Kankakee 

.  %  in.  Scr. 

162.8 

14.9 

4397 

0.553 

2.61 

931.0 

Mean 

.  %  in.  Scr. 

165.4 

15.7 

14.6 

4465 

0.581 

0.541 

2.65 

978.6 

911.8 

Kankakee.  1V5  In. -%in 
Chester 2  in.--V  in. 

162.8 
160.4 

14.3 
14.6 

4397 
4331 

0.529 
0.541 

2.61 
2.57 

890.8 
912.1 

Joliet 

.2in.-%  in. 

169.1 

14.1 

13.7 

4506 

0.523 

0.507 

2.71 

880.4 

S54.2 

Joliet 

.2in.-%  in. 

169.1 

13.6 

4566 

O.503 

2.71 

847.2 

Kankakee 

.2Viin.-%in 

162.8 

13.9 

4397 

0.514 

2.61 

865.9 

Mean 

.2in.-^4  in. 

165.4 

13.9 

14.2 

4465 

0.513 

0.524 

2.65 

864.5 

883.2 

Chester. . . 

.3  in. -2  in. 

160.4 

14.9 

14.8 

4331 

0.554 

0.546 

2.57 

933.1 

921.0 

Jollet 

.3  In. -2  in. 

169.1 

14.0 

456S 

0.517 

2.71 

871.2 

Mean 

.3  in. -2  in.  ' 

164. S 

14.4 

14.8 

4448 

0.536 

0.546 

2.64 

902.2 

921.0 

WeiKht  at 

Destination. 

Chester. . . 

.Si  in.  Scr. 

160.4 

17.8 

17.6 

4331 

0.658 

0.651 

2.5V 

1108.9 

1096.9 

Joliet 

.V'  in.  Scr. 

169.1 

17.2 

15.0 

4566 

0.636 

0.555 

2.71 

1072.0 

934.7 

Joliet 

.%  in.  Scr. 

169.1 

16.9 

4566 

0.625 

2.71 

1053.5 

Kankakee 

.  %  in.  Scr. 

162.8 

16.6 

4397 

0.613 

2.61 

1033.3 

.  V,  in.  Scr. 

165.4 
162.8 

17.3 

16.6 
15.6 

4465 

4397 

0.640 

0.606 
0.579 

2.65 
2.61 

1078.1 

1021.6 

Kankakee 

.Ii4in.-%in 

975.5 

Chester. . . 

.2  in. -34  in. 

160.4 

16.1 

4331 

0.596 

2.57 

1004.7 

Joliet 

.2in.-%  in. 

169.1 

16.3 

14.  V 

4566 

0.568 

0.543 

2.71 

956.5 

915.1 

Joliet 

.2  in. -Si  in. 

169.1 

14.9 

4566 

0.551 

2.71 

928.4 

Kankakee. 2>4in-%  in 

162.8 
165.4 

14.7 
15.0 

15.4 

4397 
4465 

0.544 
0.554 

0.570 

2.61 
7.65 

915.7 
933.5 

Mean 

.2  in.-V4  in. 

959.9 

Chester. . . 

.3  in. -2  in. 

160.4 

15.9 

16.0 

4331 

0.588 

0.593 

2.57 

990.2 

1000.0 

Joliet 

..3  in. -2  in. 

169.1 
164.8 

15.1 
15.5 

16.0 

4566 
4448 

0.559 
0.574 

0.593 

2.71 
2.64 

942.0 
966.1 

Mean 

.3  in. -2  in. 

1000.0 

TADLE   III.- 

—COEFFICIENTS   BY 

WHICH 

TO    DETERMINE 

THE     WEIGHT    IN 

POUNDS     PER 

CUBIC 

YARD    OF 

CRUSHED 

TRAP. 

Having 

the 

weight 

of  a 

Having 

the 

cubic  foot  of 

weight  of  a 

solid  stone. 

cubic  vard  of 

Wt.  of 

solid  stone. 

Having 

the 

sol.  stone 

Wt.  of  sol. 

sr 

lecific  gravity 

lb.  per 

CoefB 

stone  lb. 

Coeffi- 

Specific 

Coeffi- 

cu. yd. 

cient.            per  cu.  yd. 

cient. 

g 

ravity. 

cient. 

hi    in.    SCI 
Ihi    in.-V4 
3    in.-lVi 

...180.7 

14.6 

4879 

0.541 

2.90 

914.4 

,    in 

...180.7 

13.5 
13.9 

4879 
4879 

0.500 
0.515 

2.90 
2.90 

839.7 

in 

...180.7 

872.2 

li! 

7 

0.519 

S75.4 

The  following  summary  of  Table  II 
shows  the  mean  coefficient  by  \\-hich  to 
multiply  the  weight  of  a  cubic  foot  of  solid 
limestone  to  obtain  the  weight  of  a  cubic 
vard  of  crushed  stone: 


Wagon 

loads. 
After  a 

Car 

loads. 

.\fter 

haul  of 

a 

haul 

\Vt  at 

V4  mile 

Wt.  at 

et7 

■5  miles 

crusher. 

or  more. 

crusher. 

or  more. 

2303 

2533 

2659 
2652 

2905 
2882 

2315 

2480 

2386 
2296 
2361 

2592 
2516 
2553 

2442 

2797 

2546 

2850 

2344 

2582 

2367 

2569 

2348 

2545 

2430 

2697 

2325 

2546 

2260 


2.390 


CoeMcients  for  Determining  Weights  of 
Crushed  Stone. — As  the  result  of  these 
tests  coefficients  were  determined  by  which 
can  be  deduced  the  weight  per  unit  of  vol- 
ume of  crushed  stone  when  the  weight  of  a 
unit  of  solid  stone  or  the  specific  gravity  is 
known.      Talilc  IT  shows  these  coefficients. 


Size  of  Mean  co- 

stone,  efficient. 

%-in.    screenings 15.5 

2-in.  to  %-in 14.6 

3-in  to  2-in 15.2 


A 


verage 


1.5.1 


true  for  trap  rock,  as  will  be  shown  later, 
even  though  the  sizes  slightly  differ.  This 
seems  to  prove  that  the  weight  of  screen- 
ings is  greater  than  that  of  coarser  stone, 
while  the  weight  of  the  intermediate  size 
is  less  than  that  of  either  size. 

Weight  and  I'oids  of  Crushed  Trap. — 
These  tests  were  made  by  Mr.  W.  E  Mc- 
Clintock,  at  present  chairman  of  Massachu- 
setts Highway  Commission,  and  were  de- 
scribed by  him  in  the  Journal  of  the  Asso- 
ciation of  Engineering  Societies,  Vol.  11 
{T8!1J).  In  the  first  experiment  Mr.  Mc- 
Clintock  weighed  the  contents  of  a  bin 
holding  29%  cu.  yds.,  the  average  drop  of 
tlie  stone  into  the  bins  being  about  9  ft., 
and  found  the  weight  of  .stone  that  had 
passed  a  %-in.  screen  to  be  2,605  lbs.  per 
cubic  yard,  and  in  another  test  under  the 
same  conditions,  to  be  2,690  lbs. ;  and  when 
the  broken  stone  Was  wet  the  weight  was 
2,480  lbs.  per  cubic  yard.  In  another  ex- 
periment he  weighed  the  stone  in  a  bin 
holding  89.8  cu.  yds.,  and  found  the  weight 
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of  stone  that  had  passed  a  IV^-in.  screen 
and  had  been  caught  on  a  %-in.  screen 
to  be  2.423  lbs.  per  cubic  yard.  In  a  third 
experiment  be  weighed  the  stone  in  a  bin 
containing  Sil.T  cu.  yds.  and  found  tlie 
weight  of  the  stone  that  had  passed  a  3-in. 
screen  and  had  been  caught  on  a  1%-in. 
screen  to  be  2..")22  lbs.  per  cubic  yard.  He 
also  measured  six  cars  and  weighed  the 
contents,  and  found  the  weight  of  the  last 
mentioned  size  to  be  2.531  lbs.  per  cubic 
yard.  The  following  statement  shows  the 
relative  proportions  of  the  several  sizes  o! 
crushed  trap : 
Size  of  stone.  Percent. 

■^-in.   screenings 13.2-1 

1%-in.  to  %-in 23.89 

3-in.  to  1%-in 02.87 

Total  output  of  crusher IOO.O1I 

From  the  weight  per  cubic  foot  of  solid 
stone  given  by  Mr.  McClintock  and  the 
above  weights  of  the  broken  stone,  the  per 
cent  of  voids  was  computed.  A  summary 
of  Mr.  McClintock's  experiments,  showing 
the  weight  ami  voids  of  crushed  trap,  ar-j 
as    follows  : 

Weight 


shows  the  cost  per  mile  of  a  number  of 
roads  constructed  in  that  state  in  1907. 
The  roads  were  constructed  by  contract 
and  the  cost  as  given  in  the  table  is  the 
total  cost  and  includes  supervisor's  sal- 
ary, engineering  expenses  and  extras.  The 
average  cost  per  mile  of  constructing  an 
8-in.  1-1- ft.  wide  macadam  road  was  about 
$10,885,  while  the  average  cost  per  mile 
for  a  (i-in.  14-ft.  road  was  about  $8,335. 
The  per  cent  of  engineering  expenses  to  the 
total  cost  varied  from  4.6  to  2.4.  the  av- 
erage being  3.2  per  cent.  Included  in  the 
table  are  the  contract  prices  on  the  princi- 
pal items  for  each  road . 


Per  cent 
of  voids, 
com- 
puted. 


lb.  per 
Size  of  stone.  eu.  yd. 

^  in.  screenin.^p.  in  bin.  dry.. 2605 
\4  in.  screening."!,  in  bin.  dry.. 2690 

Mean     264S 

%  in.  screenings,  in  bin.  wet.24S0 

IV,    in.    to    V>    in.    in    l>in 2432 

3  in.    to  1%   in.   in  bin 2522 

3   in.    to    1%    in.    in    cars 2531 

Mean      2.i26 

Table  III    shows  the  coefficients   for  the 
trap  rock. 
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Cost    of    Road    Construction    in    New 
Jersey  in  1907,  and  Per  Cent   of 

Engineering  Cost  of  the  Work. 
The  accompanying  table,  compiled   from 
the  annual  report  of  the  Commissioner  of 
Public    Roads   of    New    Jersey     for     1907. 


Abrasion  and  Toughness  Tests  for  Road 
Building   Rock. 

At  the  Ilth  annual  meeting  of  the  Ameri- 
can Society  for  Testing  Materials  at  At- 
lantic City  the  Committee  on  Standard 
Tests  for  Road  Materials  recommended  tliat 
the  specifications  for  the  abrasion  test,  re- 
ported by  that  committee  in  1904.  and  the 
specifications  for  Llie  toughness  test,  re- 
ported in  1905,  be  adopted  by  the  Society. 
This  recommendation  was  adopted  and  the 
specifications  sent  out  to  letter  ballot  for 
adoption.  The  specifications  are  as  fol- 
lows : 

"Abrasion  Test. — The  machine  shall  con- 
sist of  one  or  more  hollow  iron  cylinders 
closed  at  one  end  and  furnished  with  a 
tightly-fitting  iron  cover  for  the  other,  the 
cylinders  to  be  20  cm.  in  diameter  and  34 
cm.  in  depth  inside.  These  cylinders  are 
to  be  mounted  on  a  shaft  at  an  angle  of 
30  deg.  with  the  axis  of  rotation  of  the 
shaft. 

"At  least  30  lbs.  of  coarsely  broken  stone 
should  be  available  for  a  test.  The  rock 
to  be  tested  should  be  broken  in  pieces  as 
nearly  uniform  in  size  as  possible,  and  as 
near  50  pieces  as  possible  should  constitute 
a  test  sample.      The  total   weight  of  rock 


in  a  test  should  be  within  10  gin.  of  5  kg. 
All  test  pieces  should  be  washed  and  thor- 
oughly dried  before  weighing.  Ten  thou- 
sand revolutions,  at  the  rate  of  between 
30  and  33  to  the  minute,  must  constitute  a 
test.  Only  tlie  percentage  of  material  worn 
off  which  will  pass  through  a  0.16  cm. 
(1/16-in.)  mesh  sieve  should  be  consid- 
ered in  determining  the  amount  of  wear. 
This  may  be  expressed  either  in  the  per 
cent  of  the  5  kg.  used  in  the  test,  or  the 
French  coefficient,  which  is  in  more  gen- 
eral use,  may  be  given;  that  is,  coefficient  of 
wear  =  20  X  20  -=-(/•  =  4tlO  -=-  W.  IV  being 
the  weight  in  grams  of  the  detritus  under 
0.16  cm.  (l/!(i  iii.1  in  size  per  kilogram 
<if  rock  used. 

"Toughness  lest. — Test  pieces  may  be 
either  cylinders  or  cubes,  25  mm.  in  diame- 
ter and  25  mm.  in  height,  cut  perpendicu- 
lar to  the  cleavage  of  the  rock.  Cylinder-; 
are  recommended,  as  they  are  cheaper  and 
more  easily  made. 

"The  testing  machine  shall  consist  of  an 
anvil  of  ."iO  kg.  weight,  placed  on  a  con- 
crete foundation.  The  hammer  shall  be  2 
kg.  weight  and  dropped  upon  an  interven- 
ing plunger  of  1  kg.  weight,  which  rests 
on  the  test  piece.  The  lower  or  bearing 
surface  of  this  plunger  shall  be  of  spherical 
shape,  having  a  radius  of  1  cm.  This 
plunger  should  be  made  of  hardened  steel 
and  pressed  firmly  upon  the  test  piece  by 
suitable  springs.  The  test  piece  should  be 
adjusted  so  that  the  center  of  its  upper 
surface  is  tangent  to  the  spherical  end  of 
the  plunger. 

"Tbe  test  should  consist  of  1  cm.  fall  oi 
ihe  hammer  for  the  first  blow  and  an  in 
creased  fall  of  1  cm.  for  each  succeeding 
blew  until  failure  of  the  test  piece  occurs. 
The  number  of  blows  necessary  to  destroy 
the  test  piece  is  used  to  represent  the 
toughness  or  the  centimetergrams  of  energ\' 
applied  may  be  used." 


COST   PER  MILE  AXD  PER  CENT  OF  ENGINEERING  COST   FOR   ST.\TE   ROAD   -WORK   IN    NEW  JERSEY  IN    1907. 


Dpth. 
Place.  Kind.     Ins 

Hammonton      GTavel       S^ 

Etna     Macadam       s 

Haddon     J'acadani       s 

Waterford      Gravel       6 

Pensauken     Macadam       6 

Centre     Macadam       S 

Centre     Macadam       s 

Clementon     Macadam 

Middle     Gravel 

Caldwell     Telford 

Verona     Telford 

West  Orange    Telford 

East    Amwell ....  Macad.^  m 

Ewing     Macadam 

Hamilton     Macadam 

Hamilton     .Macadam 

Ewing    Macadam 

Hamilton      Macadam 

Hamilton      Macadam 

Cranbury     Macadam 

Piscataway     ...Macadam 

Atlantic    Macadam 

Roxbury     Macadam 

Berkeley     Gravel 

West    jlilford. .  .Macadam 

Paterson    Macadam 

Pompton     Macadam 

Branchburgh     ...Macadam 

Bernards     Macadam 

Bridgewater     ...Macadam 

Rahwnv     Macadam     12 

Westfield     Macadam       6 


12  = 


10 


Wdth. 
Ft. 
16 
14 
14 
14 
14 
14 
14 
14 
14 
16 
16 
16 
14 
14 
39.  ( 
IS 
16 
14 
16 
14 
14 
14 
14 
24 
14 
28 
16 
14 
14 
14 
16 
16 


Lgth. 
Miles. 
6.41 
1.14 
3.15 
4.05 
1.78 
2.53 
1.55 

.98 
4.00 
2.50 
1.46 
1.07 
5.37 

.79 

.49 
1.50 

.75 
1.39 


.96 
2.1s 

.69 
6.91 

.86 

.26 
3.01 
3.13 
1.03 
3.12 
1.95 

.38 


Cost 

Per 

Mile. 

$5,680 

7,268 

11,635 

2.71S 

8.500 

11.890 

11.220 

8,246 

5,444 

9.9511 

54,800 

31.163 

8.490 

7.592 

15.898 

8.846 

9.189 

8.085 

7.040 

10.447 

10,559 

11.300 

13.304 

4.200 

24,090 

9.60U 

8.600 

9,526 

9.100 

10.328 

7.756 

7.285 


Per 

Cent 

Eng. 

4.3 

3.6 


2.9 
2.8 
2.8 
2.S 
3.3 


Earth 
Excavation. 


-Contract    Prices.- 


2.4 
2  6 
4.6 


3.5 
3.3 


Cu.  yds. 

22.426 

3,787 

15,807 

16.836 

6.677 

15,339 

10,182 

2.568 

14,100> 

12.679 

79.129= 

34.727 

18.419" 

3.100 

2.400 

4.880 

2.645 

2.525 

3,020 

20.549 

4.270 

20.466 

13.530 

41.839 

24.352" 

720 

9.354" 

15.593 

7.480 

24.774 

1.95.5 

555 


Bid. 
$0.23 


Gravel. 
Cu.  yds. 
12.774 


.30 
.33 
.30 
.20 
.20 


!>,533 


Bid. 
$1.95 


.85^4 


Macadam. 
Sq.  yds.         Bid. 


Telford. 
Sq.  yds.  Bid. 


9.526 
26,978 


$0.94 


.28 
.45 
.89 
.72 
.50 
.40 
.30 
.32 
.30 
.30 
.15 


.24 

.33 

.28^4 

.30 

.30 

.38 

.40 

.40 

.40 

.38 

.50 


4.991 < 


1.55 


14,580 

20.676 

12.713 

7,989 


.79 
1.12 
1.04 


17.569 


.80 


42.692 

.60 

6.517 

.64 

6.977 

.96 

13.325 

.72 

7.126 

.77 

12.028 

.74 

8,650 

.65 

18.626 

.90 

7.855 

.87 

17,905 

1.00 

5.639' 

.55 

7.509 

.18 

4.344 

.50 

27.017 

.42 

25.517 

.  in 

$.336 

.62 

25.237 

.75 

7.378" 

.90 

3,837 

.60 

23.505 

13.929 

10,053 

1.244 


$0.80 

.55 

.57 

1.88 


1.432 


1.20 


»  3.000  ft.  4  in.  and  30.,«35  ft.  8  in.  =  12 
Class  B  at  92  cts.  =  Graded  width  of  road 
«  There  also  was  6.662  cu.-  yds.  borrowed  ex 
6.370    cu.    vds.    rock    excavation    at    J1.60. 


in  at  center  and  8  in  at  shoulder  line,  'and  embankment.  'Class  A.  also  4,942  cu.  .vds. 
wav  45  ft  .  materials  varied  from  loam  through  gravel  and  brown  sandstone  to  traprock. 
cavation  at  40  cts.  ■  Telford-maradam.  « Also  7.640  cu.  yds.  rock  excavation  at  $1.2.-).  'Also 
1"  Mso   441   sq     vds     6-in.    macadam   at    70   cts..    and  9.060  sq.   yds.   2-in.   macadam  at  22'*  cts. 
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Water=\vorks  and  Sewer  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  sewers 
and  water-works.  It  will  cover  the  construction  work  for  all  details  of  water 
supply  and  sewerage,  includinj;  sewage  purification  and   water  filtration. 


Method  of  Excavating  a  Sewer  Trench 

in  Water  Soaked  Sand,  Using  the 

Bleeding  Method  of  Unwat- 

ering    the    Soil,  with 

Some  Estimates 

of  Costs. 

In  trenching  for  a  7-ft.  sewer  through 
water  soaked  sand  at  Gary,  Ind.,  the  sand 
is  being  unwatered  by  driving  well  points 
and  pumping.  The  method  has  enabled 
what  promised  to  be  a  difficult  task  to  be 
accomplished  with  comparative  ease.  Only 
a  moderate  amount  of  sheeting  has  been 
necessary  and  practically  no  caving  has  re- 
sulted. These  results  are  particularly  in- 
teresting in  connection  with  the  suggestions 
made  by  one  of  the  editors  of  this  journal 
in  describing  and  giving  the  cost  of  a  sim- 
ilar method  of  unwatering  the  site  for  a 
filter  reservoir  in  our  issue  of  Aug..  15. 
1906. 

The  sand  through  which  the  work  passes 
is  very  fine,  such  a  sand  as  forms  the 
dunes  of  Michigan  and  other  states  bor- 
dering Lake  Michigan.  When  water  soaked 
it  takes  a  slope  of  about  1  on  15.  At  Gary 
this  fine  sand  is  water  soaked  to  within 
a  few  feet  of  the  surface;  in  places  water 
covers  the  surface.  So  far  as  excavation 
work  goes  the  material  is  to  all  intents  and 
purposes  a  quicksand. 

General  Method  of  Excavation. — In  brief, 
the  method  of  work  adopted  is  as  follows : 
A  wide  shallow  trench  is  excavated  by  a 
drag  scraper  bucket  excavator  of  the  Page  & 
&  Shnable  type  to  about  w-ater  level,  say  to 
a  depth  of  6  to  8  ft.  Bleeding  is  then  be- 
gun. A  4-in.  pipe  132  ft.  long  in  six  22-ft. 
sections  is  stretched  along  the  center  line 
of  the  sewer.  On  each  side  of  this  pipe 
about  3  ft.  away  is  sunk  a  row  of  well 
points  2  ft.  apart.  These  well  points  are 
3  ft.  long  and  are  attached  to  13-ft.  pipes. 
The  tops  of  the  driven  pipes  are  connected 
by  hose  to  the  4-in.  pipe  line  which  has 
cross-valves  for  the  purpose.  A  pump  con- 
nects with  the  4-in.  pipe  line  and  also 
with  a  4-in.  well  point  sunk  verti- 
cally underneath.  An  extension  of  the  4- 
in.  pipe  line  with  strainer  end  also  takes 
the  surface  water  from  a  sump. 

This  battery  of  well  points  lowers  the 
water  so  that  a  further  excavation  of  6  to 
8  ft.  can  be  made  between  sheet  piling.  .A. 
second  battery  of  well  points  is  then  sunk 
at  this  new  level.  In  this  battery,  however, 
the  points  are  sunk  close  to  the  sheeting 
and  each  row  feeds  into  a  separate  2-in. 
pipe  along  the  trench.  This  battery  lowers 
the  water  level  enough  to  permit  excava- 
tion to  sub-grade,  which  is  some  6  ft.  below 


tlie  bottom  of    the    sheeting.       Tlic    brick 
sewer   is    then    built   in   the    usual    manner 
and    the   back-filling    done   by   means   of   a 
derrick  and  Hayward  clam  shell  bucket. 
The  diagram   Fig.   1    shows  the   general 


running  foot  of  trench,  and  the  machine 
makes  00  ft.  per  day.  This  (JO  ft.  is  not 
its  capacity,  but  is  the  distance  made  daily 
by  all  the  work  and  the  excavator  is 
worked  just  enough  to  keep  pace.  The 
dcpfh  being  excavated  is  also  limited  by  the 
water  level. 

The  machine  is  mounted  on  rollers  trav- 
eling on  a  track  of  timl)ers.  One  merit  of 
the  macliine  is  that  some  of  the  excavated 
material  can  be  dumped  straight  ahead  in 
the  path  of  the  work  so  that  it  builds  its 
own  roadbed  over  the  swamps  in  front. 
The  machine  is  pulled  ahead  by  simply  low- 


L 
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Fig.   1 — Sketch    Showing   Arrangei 
plan    of   procedure   descirbed.     In    this   de- 
scription   details    have    been    negelcted    to 
prevent   confusion;    some   of   these  details, 
however,   require  description. 

Scrafer    Bucket    Excavator    IVork. — The 
trench  taken  out  by  the  scraper  bucket  ex- 


lent  of   Well    Points   and    Pumps. 

ering  the  bucket  and  letting  it  get  a  good 
bite  in  the  ground  ahead,  then  pulling  on 
the   digging  cable. 

The  excavator  is  taking  out  about  40<> 
cu.  yds.  per  9-hour  daj',  w'ith  a  gang  of  1 
engmecr.    1    fireman   and   3    laborers.     The 


Fig.   2 — View   Showing    First 

cavator  is  shown  by  Fig.  2,  which  also 
shows  the  general  construction  of  the  ma- 
chine itself.  The  bucket  is  of  2  cu.  yds. 
capacity  and  is  operated  on  a  58-ft.  boom 
with  the  usual  cable  and  chain  attachments 
The  sand  being  e-xcavated  is  wet ;  that  is, 
the  voids  are  filled  with  w-ater.  The 
amount   of   excavation   is    10   cu.   yds.   per 


Battery  of  Well   Points, 
cost   of   axcavation   thus    figures   about   as 
follows : 

1   engineer  at  $5 ?  5.00 

1  fireman  at  $3 3.00 

4  L-iborers  at  ?2 8.00 

Coal  at  $3.60  per  ton C.25 

Total  for  4i'0  cu.  yds $22.25 


August  5,  1908. 
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This  gives  a  cost  of  about  o.5  cts.  per 
cu.  yd.,  exclusive  of  depreciation  and  super- 
intendence. 

first  Battery  of  U'cll  Points.— Reierru.^ 
to  Figs.  1  and  2  it  will  be  seen  that  the 
first  battery  of  well  points  occupies  a  nar- 
row space  along  the  center  of  the  trench  : 
this  permits  the  sheeting  to  be  driven  out- 
side of  the  well  points.  The  well  points 
are  2  ins.  x  3  ft.,  and  they  are  attached  to 
2-in,  X  13-ft.  pipes  with  ells  at  their  tops. 
A  -l-ft.  length  of  wire  lined  hose  is  attach- 
ed to  each  ell.  These  points  are  sunk  ver- 
tically by  jetting.  Two  men  were  timed  in 
jetting.  They  used  1-in.  jetting  pipes  with 
about  100  lbs.  water  pressure  and  sunk  four 
points  in  one  minute.  This  time  did  not 
include    making    connections.     In     addition 


tile  drain  alongside  the  trench;  this  drain 
leads  back  to  the  completed  sewer  dis- 
charging behind  a  temporary  dam  of  bags 
of  sand  inside  the  sewer.  Summarized,  the 
first  battery  of  well  points  is  composed  as 
follows. 

1  No.  3  Emerson  pump. 

1  4-in.  well  point  sunk  below  pump. 

132  2-in.  well  points  sunk  in  two  rows. 

1  4-in.  suction  pipe  with  extension  to 
surface  water  sump. 

Sheeting  Trench. — The  trench  is  sheet- 
ed 10  ft.  wide,  the  sheeting  being  carried 
along  so  as  to  embrace  about  one  section 
(the  rearmost)  of  the  first  battery  of  well 
points.  The  sheeting  is  2  x8-in  x  12-ft. 
planks  and  is  driven  by  mauls.  Waling 
pieces  and  trench  braces  are  placed  as  the 


Fig.   3^View    Showing    Sheeting   and  Second   Battery  cf  Well    Points. 


to  the  two  rows  of  2-in.  points,  a  4-in.  point 
is  sunk  directly  under  the  pump. 

The  well  points  are  connected  by  the 
short  hose  lengths  mentioned  to  a  4-in. 
horizontal  suction  pipe.  Six  22-ft.  sections 
of  suction  pipe  are  used  with  flanged  joints. 
Each  section  has  11  cross- valves  w-ith  dou- 
ble bushings  for  the  hose  connections.  A 
gate  valve  near  the  end  of  each  section 
permits  the  rear-sections  to  be  removed 
and  placed  ahead  as  fast  as  the  work  pro- 
gresses. An  extension  of  the  4-in.  suction 
pipe  forward  to  a  sump  in  the  excavation 
being  made  by  the  scraper  bucket  handles 
the  surface  water. 

The  water  is  drawn  from  the  suction 
pipe  by  an  Emerson  Xo.  3  pump  with  5-in. 
suction  and  4-in.  discharge.  The  pump  is 
hung  to  a  chain  fall  from  an  A-frame 
mounted  on    rollers.     It   discharges   into  a 


excavation  proceeds.  This  excavation  is 
carried  down  about  C  ft.  by  shovelers  and 
at  this  level  the  second  battery  of  well 
points  is  placed.  The  sheeting  is  pulled  as 
the  back  filling  proceeds. 

Second  Battery  of  Well  Points.— The 
second  battery  of  well  points  consists  of 
two  rows  like  the  first,  but  the  rows  are 
placed  wide  apart  (close  inside  the  sheet- 
ing on  both  sides)  and  each  has  a  separate 
suction  pipe.  The  suction  pipes  are  2  ins. 
in  diameter  and  the  well  points  are  Bi 
ins.  in  diameter;  the  well  points  and  pipes 
are  16  ft.  long  and  when  sunk  they  pene- 
trate a  couple  feet  or  so  below  sub-grade 
and  6  ft.  below  the  bottom  of  the  sheeting. 
The  suction  points  are  made  in  sections 
with  hose  connections  every  two  feet  and 
gate  valves  at  the  ends. 

Two   pumps   operate   the   second  battery 


of  well  points;  they  arc  of  the  same  size 
and  make  as  that  for  the  first  battery  and 
are  suspended  similarly.  Figure  3  shows 
the  second  battery  of  well  points  and 
pumps,  the  sheeting,  waling,  bracing,  etc. 
Each  pump  draws  water  from  both  rows  of 
well  points  and  also  from  a  4-in.  well  point 
sunk  directly  under  the  pump.  This  is  ac- 
complished by  means  of  a  four-way  con- 
nection in  the  suction  of  each  pump,  about 
1  ft.  below  the  pump.  From  this  connec- 
tion 2-in.  pipes  branch  right  and  left  to 
connections  with  the  2-in.  suction  pipes 
and  a  third  connection  is  made  with  the 
4-in.  well  point.  Operating  in  parallel  as 
they  do  the  two  pumps  can,  by  means  of 
the  gate  valves,  concentrate  their  work  on 
those  portions  of  the  battery  of  well  points 
where  especially  large  quantities  of  water 
are  encountered  or  can  pump  from  the 
whole  system,  also  either  one  of  the  pumps 
can  be  cut  out.  These  pumps  discharge 
into  the  same  tile  drain  as  the  first  pump. 

The  methods  of  advancing  the  second 
battery  of  well  points  is  substantially  the 
same  as  for  the  first ;  that  is,  the  rear  sec- 
tions of  suction  pipe  and  well  points  arc 
detached  and  placed  in  front.  Generally 
the  forward  end  of  the  second  battery  is 
kept  far  enough  ahead  to  overlap  the  rear 
section  of  the  first  battery  as  shown  by 
Fig.  3. 

E.\ec.valion  and  Seticr  Construction. — 
The  deepening  of  the  trench  at  the  rear 
end  of  the  second  battery  of  well  points  is 
done  by  hand.  So  perfect  is  the  drainage 
that  it  is  found  possible  to  excavate  some 
6  ft.  deeper  than  the  bottom  of  the  sheet- 
ing, and  to  construct  the  brick  sewer  in 
the  trench  bottom  with  no  more  seepage 
than  can  be  handled  by  a  fourth  Emerson 
pump,  which  takes  water  from  a  sump  and 
discharges  behind  the  temporary  sand  bag 
dam  mentioned  previously. 

Backfilling.— The  backfilling  is  done  from 
the  spoil  bank.  As  fast  as  the  sewer  is 
completed,  shovelers  cover  it  with  a  layer 
of  sand.  The  remainder  of  the  backfilling 
is  done  by  an  8'4  x  10-in.  Lidgerwood  en- 
gine and  derrick  operating  a  1  cu.  yd.  Hay- 
ward  clam  shell.  This  machine  puts  in 
about  500  cu.  yds.  of  backfill  in  9  hours  at 
a  probable  cost  of  about  4  cts.  per  cu.  yd. 
figured  as  follows: 

1  engineman  at  $0 $  5.00 

1   fireman  at  $3 3.00 

3  laborers  at  $2 C.Ot' 

Fuel  at  $:3.60  per  ton 6.25 


Total  500  cu.  yds.  at  4  cts $20.25 

Progress  and  Cost.— The  progress  of  the 
work  is  60  ft.  of  completed  sewer  per  9-hour 
day.  Costs  of  the  work  are  not  available 
in  detail  but  from  the  pay  roll  and  qaunti- 
ties  available  the  following  approximations 
are  possible  in  addition  to  those  already 
given  for  scraper  bucket  .excavation  and 
backfilling. 

Sheeting  and  Bracing.— Two  rows  of  2  x 
8-in.  X  12-ft.  sheeting  60  ft.  long  are  driven. 
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braccil  ami  piillrd  piT  il-hmir  ila>    with  (lie 

following  gang : 

4  men  setting  liraces  at  $■-'.-'•"> $  !).00 

3  men  driving  sheeting  at  $2.")it 7.50 

4  men  pulling  sheeting  nt  $"2.50 lO.Od 

1  carpenter  at  $3 :l<'0 

Total    S^n.od 

This  gives  a  cost  of  24V4  cts.  per  lineal 
foot  of  r2-ft.  sheeting  driven,  braced  and 
pulled,  not  including  materials  and  super- 
intendence, etc. 

Pumicing  and  Clmtigini;  Piping. — The 
pumping  is  continuous  da.v  and  night,  but 
the  jetting  of  well  points  and  changing  of 
piping  is  confined  to  the  regular  shift  of  9 
hours.     The  gang  worked  is  as  follows : 

14  pipe  line  men  at  $2.25 , .  .$31.50 

1(1  lirenK-n  ( two  shifts )  at  $H 30.00 

2  foremen  at  $3 6.00 

tJ  laborers  at  $2 12.oi) 

Coal  for  24  hours   (estimated  » 15.0ii 

Total    $94.50 

This  gives  a  cost  of  $1,575  per  lin.  ft.  ot 
trench,  not  including  .superintendence,  in- 
terest, depreciation,  etc. 

Trench  Excavation. — The  trench  excava- 
tion, excluding  scraper  bucket  work,  runs 
about  300  cu.  yds.  per  da.v.  assuming  (iO  ft. 
of  10.5  X  13  ft.  trench  per  9  hours.  This 
work  is  done  by  85  shovelers  at  $2  per  day. 
and  costs  $170 -r- 300  cu.  yds.  ^5(i.(i  cts. 
per  cu.  yd. 

Miscellaneous. — The  cost  of  clearing  the 
right  of  way  amounts  to  $4  per  day,  2  men 
at  $2  being  employed.  There  are  3  water- 
boys  at  $1,  or  a  charge  of  $3  jier  day  for 
Waterboys. 

Summarizing  we  have  the  following  costs 
for   trench   work   complete   and    ready    for 


sewer  construction : 


29.50 


Per 
Lin.  Ft. 

$11.3711 

2.833 

o.4in 


.     94.50 

1 .575 

.     20.25 

0.337 

.       7.00 

O.llti 

Per 
Day. 
Scraper     excavator     work 

(4ii0  cu.  yds.) $  22.25 

Shovel  excavation  (30li  cu. 

yds.)    170.00 

Sheeting  and  bracing   ( 3(10 

cu.  yds.) 

Pumping  and  pipe   system 

(.3(1(1    cu.    yds.).... 
Backfilling  (500  cu.  yds.). 
Miscellaneous       (300      cu 

vds.)    


Total     $343.50        $5,722 

Figured  on  a  cubic  yard  basis  these  costs 
may  be  arranged  as  follows : 
Scraper     work,      including      clearing 

( 400   cu.   yds. ) $0,055 

Trenching,     pumping      and      sheeting 

(300  cu.   yds.) $0,980 

Backfilling   (500  cu.  yds.) $0,040 

Scu'cr  Conslruclion. — About '  60     ft.     of 
sewer  arc  completed  per  9-hour  day.     The 
labor  and  materials  cost  of  this  work  runs 
about  as  follows: 
Materials:  Per  Day. 

30,000  brick  at  $6.50 $195.00 

30  bbls.  Portland  cement  at  $1.75 52.50 

30  bbls.  Utica  natural  ceinent  at  $1 .  .     30.00 

Total  materials $227.50 


Labor : 

5  men  mixing  mortar $  2.50        $  12.50 

5     men     carrying     cement 

mortar    2.50  12.5(1 

3    men     lowering     ceincnt 

mcirlar   2  25  G.75 

ti      brick      inasons      (5,000 

lirick  each  daily) 10.00  (iU.OO 

3  brick  tenders 3.75  11.25 

15  brick  handlers   (av.)...  2.50  37.50 
2tj    men    on    industrial    rail- 
way      2.00  52.00 

3  teamsters  2.50  7.50 

3  teams   '. 9.00  27.00 

3  form  setters   3,25  9.75 

3   water  boys 1.00  3.00 

Total   labor  and  niateri;ils $517.35 

Assuming  500  brick  per  cubic  yard  of 
masonry,  these  figures  give  a  cost  of : 

Per.  Cu.  Yd. 
Materials  ..  .$277,50 -^  (iO  cu.  yds.  =  $4,62 
Labor    $517.3.5  -H  CO  cu.  yds.  =  $3.99 

Total $517.35  ^  ()0  cu.  yds.  =  $8.62 

About  2  bbls.  of  cement  were  required 
per  1,000  brick  laid,  and  the  cost  per  1,000 
I)rick  laid  was  $517.24. 

The  cost  of  superintendence  on  the  work 
runs  about  $50  per  day,  and  repairs,  waste 
and  depreciation  aggregate  about  $40  per 
day. 

In  reviewing  these  figures  it  must  be 
kept  in  mind  that  they  omit  a  number  of 
costs.  For  example,  the  cost  of  lumber  for 
sheeting,  runways,  etc.,  and  the  cost  of 
lumber  and  construction  for  centers  are 
not  included.  Other  lacking  items  will  be 
noted  by  those  familiar  with  such  work. 
Though  incomplete  as  noted  the  figures 
will,  we  believe,  prove  decidedly  interest- 
ing in  connection  with  the  novel  methods 
of  work  adopted. 

General  Comments. — The  methods  of 
bleeding  the  sand  of  its  surplus  water  has 
proved  eminently  successful.  It  has  en- 
abled sand  which  normally  flows  at  a  slope 
of  1  on  15  to  be  excavated  in  narrow- 
trench  to  some  22  ft.  below  water  level, 
with  only  ordinary  rough  sheeting  and 
that  sheeting  not  reaching  to  within  6  ft. 
of  the  trench  bottom.  So  important  a 
factor  is  this  bleeding  that  it  is  stated  by 
one  of  the  engineers  on  the  work  that  were 
the  pumping  to  he  stopped  for  half  an  hour 
the  trench  would  become  dangerous  to 
work    in. 

In  regard  to  the  pumps  it  is  noted  that 
the  vacuum  type  seems  to  be  particularly 
successful  owing  to  its  ability  to  work  with 
an  access  of  a  large  amount  of  air  into 
the  suction  and  also  owing  to  its  ability 
to   handle   gritty    water. 

Engineers  and  Contractors. — The  con- 
tractor for  the  work  described  is  Green  & 
Sons  Co.,  Chicago,  111.,  whose  superin- 
tendent is  Mr,  R.  Shackleton.  The  engi- 
neers are :  A.  P.  Melton,  City  Engineer, 
Gary,  Ind. :  .Mvord  &  Burdick,  Chicago, 
111.,  Consulting  and  Designing  Engineers : 
W.  F.   Sargent,  Resident  Engineer  for  .M- 


vord  &  lUirilick,  an<l  K.  M.  Scheflow,  Engi- 
neer of   Construction. 


Incrustation  in  Water  Pipes  at  Quincy, 
111,,  and  the  Cost  of  Chip- 
ping It  Out.* 

We  have  had  sdur  incrustation  experi- 
ence at  our  pumping  station,  which  will 
probably  be  of  interest  to  all  the  members 
of  the  .American  Waterworks  Association, 
and  especially  to  those  who  may  have  oc- 
casion to  design  sedimentation  and  filtration 
systems.  Our  experience  has  brought  to 
light  serious  defects  in  the  construction  of 
our  systetn  and  it  may  be  the  means  of 
preventing  siinilar  defects  in  future  installa- 
tions. 

For  a  <horou,;;h  ccniprehcnsion  of  our 
l:ouble  a  brief  description  of  the  plant  is 
necessary.  The  pumping  station  is  built  on 
the  bank  of  the  Mississippi  River,  from 
which  we  secure  our  supply  of  water.  A 
Worthington  horizontal  triple  expansion 
pumping  engine,  size  12  and  19  and  .30x24x 
24  ins.,  pumps  the  raw  water  from  the  in- 
take well  to  the  settling  basin,  which  is  lo- 
cated upon  the  hillside  about  4-50  ft.  from 
the  pump  house  and  at  an  elevation  of 
about  40  ft.  above  the  pump.  This  basin  is 
70  ft.  square  and  10  ft.  deep.  Sulphate  of 
iron  and  lime  are  used  for  coagulating  pur- 
poses, the  iron  being  drawn  through  the 
suction  of  the  Worthington  pump  and  the 
lime  solution  being  pumped  into  the  dis- 
charge pipe  by  a  small  auxiliary  pump.  The 
discharge  from  the  lime  pump  was  con- 
nected with  the  discharge  from  the  large 
pump  in  a  valve  well  just  outside  the  pump 
house  and  here  appears  a  serious  defect. 
This  arrangement  allowed  a  very  thorough 
mi.xing  of  the  two  solutions  with  the  raw 
water  before  they  were  finally  discharged 
into  the  basin  at  a  point  400  ft.  away. 

.After  a  sedimentation  period  of  about 
one  hour  in  the  settling  basin,-  the  water 
flows  by  gravity  through  a  20-in.  cast  iron 
pipe  to  the  filter  house,  where  the  purifica- 
tion process  is  completed  by  14  Continental- 
Jewell  filters.  From  the  clear  well  under 
the  filters  the  water  flows  back  to  the  pump 
liouse  and  into  the  water  chamber  of  a 
5.(100,000  gallon  Gordon-Maxwell  pump, 
which  discharges  it  directly  into  the  distri- 
bution .system,  the  surplus  passing  into  a 
reservoir  of  18,000,000  gallon  capacity.  This 
reservoir  holds  easily  a  week's  supply  of 
water  for  the  city  and  is  located  on  a  hill 
230  ft.  above  the  pump  house  and  two  and 
one-half  miles  aw.ay. 

The  beginning  of  the  serious  trouble  pre- 
cedes the  date  of  my  connection  with  the 
plant   and  this   information   is   supplied   by 
Mr,   F.   J.   Brinkoetter,  who  is  chief  engi 
necr  of  the  pumping  station. 

During  the  summer  of  190()  the  Worth- 
ington  pump  began  to  show  signs  of  dis- 
tress.    The  pressure  gauge  on  this  pump 

•Reprint  of  n  raper  road  hy  W.  R.  Gllston. 
Suporlntenilent  Citizens'  W:iter  Works  Co.. 
Qiiinry.  III.,  before  tlie  .\nierlcan  Water 
Works  Association,  with  niiilition,.)!  lost  data 
furnislied  us  l>y  Mr.  Gilston. 
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should  show  a  head  of  water  of  about  4T  4U0   ft.,   whicli   was  cleaned  at   a  total  ex-  iron  connected  with  screwed  joints.     These 

ft.  by  actual  levels,  whereas  the  gauge  was  pense  of  $420   for  labor  and  new  material  joints  could   not  be  disconnected  until  the 

indicating  a   rapidly   increasing   head.     In-  used.  tJiick  incrustation  on  the  inside  was  broken 

vestigation  of  the  trouble  lead  to  the  dis-  After  this  cleaning  the  steam  gauge  stood  either     by     an     excessive     strain     on     the 

covery  of  a  thick  deposit  of  scale  on  the  in-  at  61   lbs.   and   the  water  gauge   at  47   ft.  wrenches    or   by    hammering.      Had    these 

side  of  the  2-in.  discharge  pipe.    Taps  were  while  the  pump  was  making,  22  revolutions  joints   been   made   up  with   flanged   unions 

made   at   several   points   along   the   line   of  per  minute.  the  labor  would  have  been  much   reduced. 

pipe  and  it  was  found  that  the  incrustation  In  order  to  obviate  the  necessity  of  ever  The  five  10-in.  risers  are  each  in  one  piece. 

extended  from  the  point  of  introduction  of  cleaning    all    of    this    pipe   again,    the    dis-  Their     extreme     length    and    great    weight 

the  lime   solution   to  the  discharge  end   of  charge  pipe  of  the  lime  solution  pump  was  when   half   filled   with   solid   rock,  loecther 

the  pipe.     Mr.  Brinkoetter  then  appealed  to  extended   about   300   ft.   and  made   to   dis-  with   tlic   cramped  quarters   in   which   they 

Mr.   Edward   Bartow,   director  of  the   lUi-  charge  into  the  large  pipe  at  a  point  just  had  to  be  handled,  made  them  almost  im- 

nois  State  Water  Survey,  to  find  out  whetli-  outside  the  wall  of  the  settling  basin.   This  possible.    They  would  better  be  in  two  sec- 

er  it  might  be  possible  to   remove  the  de  allows  a  distance  of  80  ft.  in  the  large  dis-  lions  connected  with  a  flanged  union, 

posit  by  the  use  of  chemicals.     Mr.  Bartow  charge  pipe  for  the  mixing  of  the  two  so-  The  deposit   had   reduced  the   inside   di- 

came  to  Quincy  and  conducted  a  series  of  lutions  before  the  final  discharge  into  the  ameter  of  the  10-in.  risers  to  about  6  ins. 

experiments  to  determine  the  action  of  va  basin.     This  80  ft.  of  pipe  will  fill  up  again  The  4-in.  sections  just  above  the  butterfly 

rious  acids  upon  the  scale  and  the  probable  and  require  cleaning,  but  it  will  be  a  com-  valves  were  some  of  them  reduced  to  2  ins. 

cost  of  removing  it  by  acid  treatmnet.     It  paratively   small   job.     This   change   in  the  The  work   was   done  by  a   force   of  six 

was  decided  that  the  cheapest  and  only  cer-  point  of  introduction  of  the  lime  solution  men  in  six  days  and  the  cost  of  labor  alone 

tain   method   would  be  to  cut   it   out   with  has  undoubtedly  lessened  the  efficiency   of  amounted  to  $65. 

hammer  and  chisels.    Finally,  in  November,  the  basin  and  thrown  more  work  upon  the  This  cleaning  resulted   in  an  increase  in 

1006,   the   storage  reservoir   was   filled   and  filters.     When  the  river  is  very  turbid  we  the  filtering  capacity  of  the  plant  of  about 

pumping   discontinued  while   the   discharge  still  use  the  old  discharge  opening  for  the  30,000  gallons  per  hour.     The  20-in.  supply 

end  of  the  pipe  was  being  cleaned.     At  the  lime  pump  so  as  to  obtain  the  best  possible  pipe  will  soon  have  to  be  cleaned  also. 

time  the   pumps  were   stopped   the  presure  results  from  the  basin.  During   Mr.   Henderson's   supervision   of 

gauge  indicated  a  head   of   100   ft.   against  j  3^   advised   by  Mr.  C.   R.   Henderson,  '''^  plant  some  cleaning  of  the  filter  house 

which  the  pump  was  working.  ll,e  former  superintendent  of  the  plant,  that  pip'ng   was    necessary  and   he   advised   me 

The  first  60  ft.  of  the  pipe  lies  exposed  in  the  present   arrangement   for   handling  the  "i^t    P'ans    for   a   complete    rearrangement 

the  settling  basin  and  was  cleaned  without  lime  solution  was  installed  early  in  the  year  were  being  considered  at  the  time  of  the 

difiiculty  by  melting  out  the  middle  joint,  1902.     As  the  lime  is  undoubtedly  the  ac-  transfer    of    the    property    to    the    present 

which   allowed  three   men   to   work   at   the  tive  agent  in  the  formation  of  the  incrus  owners  m  1904. 

same  time.     Outside  the   settling  basin   an  tation   it   would  appear  that  this  scale  has  Our  experience  at  Quincy  emphasizes  the 

excavation  was   made  over  every  third   or  been  in  process  of  formation  only  about  5  f^^t  that  solutions  of  iron  and  lime  should 

fourtli  joint  of  pipe  which  was  removed  by  vears,  or  at  an  average  rate  of  over   1  in.  "ot  be   forced  together  through  long  lines 

mching  out  the  spigot  end  and  cutting  off  per  vear.  "^  P'P«-     ^^  '^  '=  necessary  to  carry  them  in 

the  bell  end  with  a  diamond  pointed  chisel.  During  the  past  winter  the  gravity  flow  ^^  ^^""^  ">'"'«'"•  ^^^  P'P'"^'  '''°"'^  '^«  ^° 

.After  cleaning,  the  same  pipe  was  replaced  Hne   leading   from  the  basin   to   the   filters  a^anged  as  to  be  conveniently  taken  apart 

bv  using  a  20-in.  sleeve  where  the  bell  end  has  also  become  so  filled  up  with  the  same  for  cleaning. 

.,,  .-„»  .,,.,.,,.  J         •         ,             •        1       •  [Mr.    Gclston    has    kindly    furnished     us 

was  cut  away.  deposit  as  to  require  cleaning.  .'                 ,      .,       ,    ,                 ,         ,     , 

.    .             r     •  ,                     ,     J                 1  T-i  •    !•         r    ••      r       »  •         .)A  •       •  ,  With  more  details  of  the  cost  of  work  done 

A  force  of  eight  men  worked  one  week  This  line  of  pipe  is  of  cast  iron,  JO  ins.  in  .     .         ,,          .          ,„„»     ,   ,       ,„,,_          , 

,    ,  .       ,       .         ,          ,r^    -       r  ,■                    ,  ■        ,     J    r         .u    J             II  during    November,    1906,    Julv,    190(.    and 

and  succeeded  in  cleaning  about   150  it.  of  diameter,  and  it  extends  from  the  drop  well  i,-  u          .    iqao                    <    j    ■< 

the    pipe.      The   deposit    averaged    about   5  in  the  basin  115  ft.  along  the  outside  of  the  'U''"^'^*'.     ..'/......             1 

.       ,  .  ,                 ,               ,         ,        ,  ,         ,,     /•    1      i^i        L            .u       •  Owing  to  the  fact  that  the  work  was  in 

ins.   in  thickness   and   seemed  to  be  about  north  wall  of  the  filter  house,  then  turns  a  °                        ,     •   ,       , 

,    ,  ,,   ,               ,            oc  r.      1         .u           »        II  the   nature   of   a   rush   job,   the   men   were 

the  same  through  the  circumference  of  the  %  bent  and  runs  25  ft.  along  the  west  wall  ,•        ,,       ,          ^   c                        .      r  .1 

....,,.       r         »i.  continuallv  changed   from  one  part  ot  the 

riioe  to  a  connection  with  a  branch  line  from  the  '      ,              ,                         ,    j       •  , 

t^  ^  ■                                                   .               .,,,,.  J-    ,               •          T7  work  to  another  as  they  were  needed,  with 

It  was  then  necessary  to  begin  pumping  Worthington  pump   discharge   pipe,     l-rom  1.    1    .  .1           .     t  .u 

■'             T,  ,.                  ...                     j.uci  the  result  that  the  cost  of  the  various  items 

again  and  the  pressure  gauge  showed  a  re-  this  connection  the  pipe  runs  under  the  til  u       .  v.          -i    1      .     u 

"     .         ,         ^      ,     ,                   ^„  ^  ,             ,           ,                         n             TT  of  the  work  could  not  be  easily  kept.    How- 

duction  of  the  head  of  water  to  lO  ft.  ter  house  through  a  sewer  spillway,     hrom  .         r      .u     '       1    j 

,        .       c       iA  •                 u»  ever,  the  costs  given  for  the  work  done  in 

Nothing    further    was    done     until     July,  this   main   supply   pipe   five   10  ,n.   wrought  ^^^^^^^^    jg^^    ^^^   j^,^,     ,g„.    i^^.,,,^^,, 

1907,   when   the   gauges   indicated   a    steam  'ron  risers  from  15  to  18  /t.m  length  ex-  ^^^  ^^^^  ^^  excavation,  cl'eaning  the  pipes, 

r>rp=ci,rp  r,f  1  Oft  Ihs   and  p  tiparl  of  water  of  tend  just  above  the  nms  ot  the  hlter  tanks. 

pressure  ot  wu  ids.  ana  a  neaa  oi  water  oi  j  replacing,  material   used  in   replacing,  back 

qi  ft   wti;i(.  tiTP  niimri  wac  ninnintr  19  rpvo-  These  risers  are  capped  by  tees  Irom  which  '             .  .                i    .      .      t      i 

yt  It.  wnue  tne  pump  was  running  i»  revo  ,      .          ,          ,                 .  filling  and  repairing  paved  street.     In  clean- 

l„t;r,r,i:  r,pr  rr,i"niitp      Ttii'ncrs  Spcran  to  look  three   6-in.    wTOUght    iron   branchcs    supply  .                       ' 

lutions  per  minute,      inings  Degan  lO  iook  t?             ,  ■      ,          u  'ng  the  filter  house  supply  system  no  exca- 

serious  again,  so  we  decided  to  clean  the  re-  one  filter  each      These  6-in.  branches  are,  ^^^.^^  ^^^  necessary.    The  cost  of  superin 

mainderof  thepipe.    This  end  of  the  pipe  was  ■"  turn,  reduced  to  4  ins.  and  controlled  by  ^^^^^^^^^    ^^^   ^^   j"^^,^    ^^   ^^^^   ^^.^^^    -^ 

much   more   difficult  to  clean  because  it  is  butterfly  valves.  connection  with  the  pav  roll  is  not  included. 

crossed  by  one  paved  street,  in  which  is  a  The    deposit    in    this    filter    pipe    system  ^^^^                                  ^^^^^   ^^^^^    ^^    ^^, 

street     car     track,    and     by     four    railroad  finally  became  so  serious  that  we  could  not  ^ 

tracks.    A  portion  of  the  pipe  also  lies  at  a  get  water  enough   into   the   filter  house  to  p^^p^^n                                                    30  ^s 

depth  of  10  ft.,  which  increased  the  amount  keep  all   the    filters   in   operation,   and   the      (-j,,,,^p^   ' 20   cts 

of  necessary  excavation.   The  work  was  be-  speed  of  the  pumps  had  to  be  reduced  about      Lgijo^grj jg   ^^j 

gun  Julv  27  and  handled  in  the  same  man-  two  revolutions  per  minute.  '",'"!'"'''''"'."'- 

ner  as  before.     The  pipe  was  all  reolaced  In      February,      1908,     we     discontinued  ,  J!''' ~f'J'//.'"^"'"^  'l^ '"  ^°^'""^'';^' 

and  ready  for  use  again  August  4.    A  force  pumping  for  one  week  and  cleaned  a  por-  """'-  ^f  250  in  July.   190,.  the  costs   for 

of   from'  10  to   14  men  was  employed  and  tion  of  the  main  supply  pipe  under  the  filter  "^atej-ial   and   labor   were   divided  approxi- 

Ihe  thickness   of   the  scale  increased   from  house,  all  of  the  five  risers  and  the  14  filter  matdy  as  follows. 

nothing  at   the  point  where  the  lime  solu-  branch  pipes.     This  work  was  done  by  dis-      4  new  sleeves  at  S15  each-. $  60.00 

tion  was  introduced,  to  6  ins.  at  the  point  connecting  every  joint  and  chiseling  out  the  800  lbs.  lead  at  $6.30  per  loO  lbs.  . . .     .W.40 

where  work  was  begun.     At  this  time  250  deposit.  Numerous  difficulties  were  encoun-      75  lbs.  jute  at  $-5  per  100  lbs 3.75 

ft.  of  pipe  were  cleaned,  making  a  total  of  tered.    The  14  branch  pipes  are  of  wrought      Sundries— coal,  wood.  ice.  etc 9.35 
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Labor : 
Excavating,  removing,  replacing  and 

backfill    23o.<Mt 

Labor  removing  incrustation 61. JO 

Total    $1-J0.00 

111  cleaning  tbc  filter  bouse  supply  sys- 
tem in  February,  1!I08,  tbe  only  new  mate- 
rial used  was  about  500  lbs.  of  new  lead, 
■which  cost  $31.50.  The  labor  cost  $33.50. 
icing  divided  about  evenly  between  remov- 
ing and  replacing  the  pipe  and  removing 
the  incrustation. 

From  the  above  it  would  seem  that  in  tlu 
larger  pipes,  witli  labor  at  15  cts.  per  hour, 
it  cost  about  15  cts.  a  toot  to  chip  out  the  5 
ins.  of  incrustation ;  thus  a  man  chipped  a 
foot  per  hour. — Editors.] 


At  the  present  time  there  are  about   11.- 
182  miles  of  railroad  in  operation  in  Brazil 


According  to  estimates  of  the  Chinese 
Customs  Service  the  population  of  China 
is  439,214,000. 


The  average  cost  of  inspection  on  roads 
built  for  the  State  Highway  Department  of 
Pennsylvania  has  been  3  per  cent  of  the 
.cost  of  the  road,  and  the  average  of  en- 
•gineering  expenses  has  been  2  per  cent. 


.An  interurban  railway  at  Rock  ford,  111., 
^s  reported  to  be  cutting  the  weeds  along 
^ts  right  of  way  by  means  of  an  ordinary 

mower  mounted  on  street  car  wheels  and 
.attached    to    a    street   car.     The   speed    at 

which  the  mower  is  operated  is  about  4 
-miles  per  hour. 


.\ccording  to  the  Canal  Record  on  June 

1  the  total  yardage  on  the  Culebra  Division 

-of  the   Isthmian   canal   to   be   removed   to 

.complete  the  cut  was  39,'655,822.    The  total 

■  estimated   yardage   for  the   division   is  80,- 

098,248.      Of  this   amount    the   old    French 

•company  removed  12.fi00,000  cu.  yds.   from 

1881  to  1889  inclusive  and  the  new  French 

•company  removed   10,000,000  cu.  yds.  from 

1895   to   May,   1904.     Since   the    .American 

control  and  up  to  June  1,  1908,   18,445,426 

-cu.  yds.  have  been  removed,   11,191,488  cu. 

yds.  of  w^hich  were  taken  out  last  year. 


The   working   expenditures    for    1907   on 
the   railways   of   the   United   Kingdom   ac- 
cording to  a  paper  recently  issued   by  the 
British  Board  of  Trade  were  as  follows : 
Maintenance  of  wav«.  works 

etc $.14,821,122 

Locomotive    power 104.873.075 

Repairs  and  renewals  of 

rolling  stock    30,.323,161 

Traffic  expenses    .  10n.2.%i.l95 

Rates   and   taxes    23,605.789 

Miscellaneous .53,166.512 


Railway  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  rail- 
ways. It  will  cover  road-bed  and  track  construction,  contractor's  plant  and 
organization.  sur\eying  methods  and  permanent  way  structures. 


Total    expenditures     .373,084,854 

The     length     of     the     lines     was     2-3.101 
•miles. 


Methods  and  Cost  of  Mountain    Rail- 
way Location.* 

BY  J.   J.   (RVI)ERM.\X.   l.OC.MING  F.NCilXKKK. 

This  paper  will  not  touch  on  the  cco- 
Mciinic  phase  of  railway  location.  While 
that  is  a  problem  we  arc  all  called  upon 
to  solve  at  some  time,  yet  in  such  cases  it 
is  not  as  a  locating,  but  as  a  consulting  en- 
gineer that  we  reach  the  solution. 

The  real  locating  engineer  is  concerned 
solely  in  solving  the  problem  of  placing 
given  maximum  grades  and  curves  be- 
tween fixed  points  in  such  a  manner  that 
the  cost  of  construction  and  operation  will 
each  be  the  absolute  minimum.  Should  he 
succeed  he  has  empliatically  reached  the 
limit  of  efficiency  as  a  locating  engineer. 

It  is  That  perfection  for  which  all  strive 
and  never  attain,  but  as  we  realize  it,  or 
fail  to  do  so,  is  our  work  good  or  bad. 

As  the  problem  of  railway  location  is 
then  the  placing  of  the  given  line  in  pre- 
cisely the  right  place,  this  paper  deals  only 
with  the  solution  of  that  problem  in  rela- 
tion to  mountain  work. 

In  outlining  methods  for  mountain  rail- 
way location  they  are  not  given  as  either 
new  or  novel. 

Hundreds  of  able  men  have  been  locat- 
ing railroads  for  many  years,  and  the 
writer  does  not  believe  he  has  evolved  any- 
thing new  and  it  is  with  the  hope  that  the 
discussion  of  this  paper  may  bring  out 
something  better  than  the  best  methods  of 
the  writer  that   it  is  presented. 

Kindly  bear  in  mind  that  tlie  methods 
given  are  for  mountain  location  and  in 
many  cases  would  not  apply  to  light  prac- 
tice work.  It  is  impossible  to  lay  down 
fixed  rules  for  location  as  each  line  is  a 
problem  to  be  solved  from  the  data  at  hand 
and  no  two   lines  are  ever   alike. 

The  experience  gained  on  one  line  helps 
on  all  succeeding  ones,  but  it  only  helps, 
it  does  not  solve  any  question  except  as  it 
enables  one  by  comparison  to  reach  right 
results.  There  is  no  profession  where  ex- 
perience and  common  sense  give  such  prof- 
itable results  as  in  railway  location. 

The  first  rcciuisite  for  a  successful  locat- 
ing engineer  is  a  good  party.  However 
capable  any  man  may  be  he  can  only  work 
with  the  materials  at  hand  and  while  a 
good  man  may  secure  results  with  poor 
tools  he  could  get  better  results  with  bet- 
ter tools.  Hence  the  necessity  of  the  best 
possible  party  and  instruments.  Nothing 
too  good  can  be  used. 

As  to  the  personnel  of  the  party,  the 
common    idea   that   any  one  who  can   turn 
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and  read  an  angle  correctly  is  a  transit- 
man  ;  he  who  can  read  a  rod  and  keep  a 
level  book  a  Icvelman,  while  as  for  the 
topographer,  any  son  of  some  prominent 
railway  official,  who  never  saw  a  located 
line,  is  competent  to  take  that  most  impor- 
tant place,  and  the  boy  vv'ho  has  done  the 
blue  printing  at  headquarters  will  answer 
l(jr  draftsman,  should  be  gently  but  firmly 
ili'-c.nira.ued  ijy  the  man  who  finally  bears 
llic  burden  of  all  their  derelictions. 

Instead  the  transitman  should  be  able 
to  successfullv  take  charge  of  the  party  in 
the  absence  of  the  locating  engineer.  The 
levclman  should  be  capable  of  running  the 
transit  and  doing  it  well,  and  the  rodraan 
should  in  that  case  be  able  to  run  the  level. 
High  priced  men?  To  be  sure.  Every  dol- 
lar of  extra  pay  will  return  ten  fold  in  re- 
sults, and  "after  all  are  not  results  what 
the  party  is  sent  out  for?"  The  topograph- 
er should  be  able  to  run  either  instrum.ent 
and  be  a  fair  draftsman,  better  yet  if  at 
some  time  he  has  been  a  draftsman,  for  if 
he  has  been  he  will  not  bring  in  a  book 
full  of  weird,  wonderful  marks  that  may 
mean  anything  except  a  representation  of 
the  country  run  over.  The  draftsman 
should  be  a  rapid  and  accurate  worker, 
capable  of  doing  fairly  neat  work  and 
should  have  had  some  field  experience  and 
if  he  has  had  he  will  be  able  to  either 
make  out  the  notes  turned  in  to  him  or  be 
able  ti)  call  on  the  field  men  for  such  ad- 
ditional data  as  may  be  absolutely  essen- 
ti.il.  While  not  calling  for  anything  that 
he  c;'.n  ca'culate  in  less  time  than  it  would 
take  the  party  to  get  for  him. 

-As  to  the  rest  of  the  party,  it  should  be 
made  up  of  the  best  men  obtainab'.e  and 
plenty  of  them.  There  is  no  economy  in 
working  short  handed. 

The  writer  has  found  most  chief  engi- 
neers quite  willing  to  furnish  a  full  party, 
though  occasionally  one  is  met  like  one  in 
the  writer's  experience.  It  was  on  prelim- 
inary over  an  unmapped  country,  where 
the  writer  had  to  spend  an  average  of  two 
davs  a  week  on  reconnaissance,  making 
two  and  three  day  trips,  sleeping  out  with- 
out blankets  to  be  able  to  cover  more  coun- 
irv  in  "the  given  time;  cruising  trail  which 
the  party  cut  out  and  built  for  moving 
camp:  looking  after  a  pack  train;  buying 
his  own  supplies  and  keeping  the  accounts; 
nnich  of  the  time  working  short  handed, 
with  a  transitman  sent  out  from  head- 
quarters, who  had  never  seen  any  moun- 
tain work  and  who  had  had  six  months' 
experience  out  of  school ;  when  the  writer 
received  a  letter  from  the  chief  engineer 
saying  he  had  noted  on  the  pay  roll  both 
a    topographer    and    draftsman,    which    he 
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eoiisidtred  a  vvhoily  unnecessary  expense, 
that  in  his  day  the  topographer  and  chief 
of  party  had  done  the  drafting.  As  the 
writer  was  then  averaging  1(5  hours  a  day, 
the  topographer  12  and  the  draftsman  14, 
he  hardly  saw  his  way  clear  to  divide  the 
draftsman's  work  with  the  topographer,  so 
kept  both,  but  it  gives  an  idea  of  the  moral 
support  t  ne  sometimes  gets  from  head- 
.quarters.  Though  usually  the  engineer  in 
charge  is  furnished  with  all  ilie  men  asked 
for,  yet,  too  often,  the  wages  paid  arc 
grossly  inadequate.  Why  any  man  who 
has  worked  his  way  up  to  the  position  of 
.chief  engineer  should  try  to  force  wages 
.down  is  beyond  me.  Of  course  we  under- 
stand that  a  pay  roll  presents  a  real  and 
-tangible  thing  that  can  be  cut  down,  but 
why  not  pay  decent  salaries  on  location 
and  cut  down  the  cost  of  construction?  In 
other  words,  hire  men  who  can  locate  a 
better  line  that  costs  less  money  to  build 
and  operate.  This  does  not  advocate  pay- 
ing uniform  wages  nor  salaries,  but  get 
good  men  and  pay  them  decent  wages,  and 
jdo  not  ask  them  "what  is  the  least  money 
you  will  take  to  do  this  work?"  but  know 
what  they  are  worth  and  pay  it. 

After  a  party  is  organized  the  writer  has 
a  certain  amount  of  discipline  in  camp  and 
.on  line. 

Seats  at  table  and  assignments  to  tents 
arc  made   according  to  rank. 

If  one  wishes  to  talk  shop  at  meals  or 
at  night  he  wants  the  men  he  is  talking  to 
near.  The  writer  has  found  as  soon  as  the 
men  understand  the  arrangement  they  pre- 
fer it.  The  writer  also  believes  it  pays 
-to  let  the  men  know  as  much  about  the 
work  as  you  feel  justified  in  telling.  In 
the  writer's  experience  the  men  have  taken 
a  more  intelligent  interest  in  the  work  and 
<i  caution  to  them  not  to  talk  outside  of 
camp  has  nearly  always  been  sufficient.  In 
a  few  cases  it  has  not  succeeded,  but  if  j'Ou 
cannot  trust  a  crowd  of  bright,  intelligent 
men,  such  as  comprises  the  average  locat- 
ing party,  you  had  better  get  rid  of  tViem 
as  soon  as  you  can,  for,  whether  you  tell 
tliem  anything  or  not,  they  will  talk  to 
putsiders. 

In  the  matter  of  instruments  the  writer 
hiis  used  every  standard  make  and  many 
that  were  not  standard  and  has  never  yet 
found  the  perfect  instrument.  However, 
any  standard  make  of  mountain  transit 
with  stadia  wires,  full  vertical  circle,  re- 
versible bubble  tube  and  extension  tripod 
all  in   first-class   condition,   will  answer. 

The  writer  wishes  to  emphasize  these  re- 
fluirements :  The  transit  must  be  light, 
compact,  and  convenient ;  when  a  transit- 
man  is  hanging  on  the  end  of  a  rope  150 
ft.  long  down  a  70°  slope  he  does  not 
want  any  35-pound  transit,  nor  when  it  is 
necessary  to  give  levels  or  read  a  vertical 
angle  both  backwards  and  forwards  does 
lie  want  to  turn  his  instrument  through 
180°  to  do  so.  As  for  an  extension  tripod : 
the  writer  has  known  good  engineers  who 
would  not  have  them,  but  it  seems  to  him 
<o  be  the  rankest  kind  of  folly.     We  have 


heard  men  say,  "I  don't  want  a  transitinan 
who  can't  set  up  a  stiff  tripod  anywhere." 

The  ordinary  location  party  costs  from 
five  to  ten  dollars  an  hour,  and  'why  waste 
that  good  money  showing  ability  to  do 
sometliing  that  does  not  need  to  be  done. 
They  might  as  well  want  a  transitman  who 
could  set  up  a  transit  while  standing  on 
his  head.  No  stiff  tripods  should  be  made 
for  mountain  transits. 

For  the  level  any  standard  make  not  ex- 
ceeding an  18-in.  will  answer,  though  a 
Iti-in.  is  better,  and  there  should  be  at 
least  one  extension  leg  in  the  tripod,  espe- 
cially if  a  supported  grade  line  is  being 
run  where  th^  levels  need  to  be  kept  close 
up  to  the  end  of  the  line.  In  such  cases 
the  levelman  must  have  every  show  that 
can   be   given   him. 

-\11  the  reasons  given  for  a  light  weight 
transit  apply  to  the  level  and  will  not  be 
repeated.  The  writer  uses  a  T2  or  13-ft. 
Philadelphia  rod  when  running  a  rapid 
preliminary  over  a  broken  country  and 
wanting  the  levels  kept  up,  and  one  gen- 
erally does  want  them  kept  up  or  he 
wouldn't  run  the  line.  Take  a  light,  thin, 
narrow  board  five  or  six  feet  long,  and 
mark  the  top  plainly  as  a  sort  of  target 
then  with  th;  rod  measure  off  and  mark 
each  half  foot  down  from  the  top.  then 
measuring  with  a  steel  tape  place  the  tar- 
get mark  at  some  exact  even  foot  above 
the  twelve  or  thirteen-loot  mark  on  the 
rod,  fastening  it  on  the  back  of  the  rod 
by  means  of  small  brads  or  screws.  You 
now  have  a  16,  17  or  18-ft.  rod.  as  you 
may  desire,  with  the  top  marked  to  half 
feet,  which  answers  for  intermediate  sta- 
tions and  on  turns,  the  levelman  reads  and 
sets  the  target  precisely  as  he  would  the 
target  on  the  regular  level  rod.  and  you 
can  add  from  25%  to  50%  to  the  speed 
of  the  level  party  over  rough  country. 

Besides  the  regular  100-ft.  steel  tapes 
.ilways  carried  I  have  a  400  or  .500  ft.  steel 
tape  to  use  on  slopes,  using  the  vertical 
circle  and  reducing  to  horizontal  and  ver- 
tical measurement.  When  the  distance  is 
too  great  for  the  tapes,  or  it  is  impossible 
to  get  them  across,  use  the  stadia  wires 
and  level  rod.  Reducing  the  readings  by 
the  table  given  by  Allen  or  Lavis.  For 
mending  tapes  the  writer  prefers  the 
sleeves  and  solder  with  the  set  screw  sleeve 
for  temporary  repairs.  It  takes  less  tha« 
three  minutes  to  mend  the  tape  with  a  piece 
of  candle  and  the  writer  has  never  had 
(lie  pull  apart,  and  prefers  it  to  the  punch 
and   rivets. 

For  lining  rods  the  best  are  the  wide 
rods  with  a  line  struck  down  the  center, 
stagger  painted.  With  such  a  rod,  if  the 
transitman  can  get  even  a  foot  of  the  rod 
he  can  plumb  it  so  he  knows  his  tack  is 
where   it   belongs. 

The  writer  has  the  rear  chainman  carry 
a  rod  which  he  uses  instead  of  a  plumb 
bob  for  chaining:  and  then  uses  the  rod 
for  helping  the  axmen  keep  line.  .\t  first 
the  average  chainman  has  to  be  watched  to 
=ee  that  he  does  not  plant  the  rod  on  the 


ground  instead  of  holding  it  clear,  but 
he  soon  gets  broken  in  and  it  is  less  bother 
than  a  blumb  bob  and  has  the  advantage 
spoken  of  as  to  keeping  the  axman  on  line. 

In  mountain  work,  as  everything  must 
be  packed  on  horses  or  men's  backs,  equip- 
ment must  be  cut  to  a  minimum,  and  made 
in  convenient   form  to   be  packed. 

The  writer  has  found  a  modified  (orm 
of  the  sheet  iron  Klondike  stove  fairly 
satisfactory  for  cooking  and  they  can  be 
packed,  and  even  a  heavy  form  of  them 
can  be  moved  on  an  aparejos  or  Humboldt. 
For  tables  use  the  canvas-lath  arrangement. 
F'or  one  who  has  not  u.sed  them  it  can  be 
explained  that  they  are  made  of  a  strip  of 
canvas  of  the  desired  width  and  length 
with  lath  tacked  or  nailed  across  them, 
spaced  %  inches  apart,  and  are  unrolled  on 
side  poles  fixed  oh  posts  and  covered  with 
oilcloth  as  with  the  common  plank  camp 
table.  They  are  very  light,  fairly  strong 
and  <|uite  convenient  and  can  be  rolled  up 
.•mil  packed  like  a  roll  of  blankets.  They 
can  be  used  for  dining  table  and  cook 
table  in  the  kitchen,  and  a  small  section  is 
convenient   for  the  office. 

In  the  way  of  dishes,  use  granite  ware, 
but  eiu  them  down  to  the  fewest  your  cook 
can  conveniently  get  along  with,  and  as 
that  depends  on  the  cook  you  can  make  no 
rule,  however,  take  along  two  dozen 
miner's  tin  cups  with  open  handles  and  let 
each  man  carry  his  own  cup  on  line  for 
lunch. 

Within  the  past  year  the  writer  has  e.\- 
pericnccd  the  two  extremes  as  to  the  fa- 
cility with  which  supplies  can  be  obtained, 
or  delivered,  in  one  instance  being  camped 
beside  a  trunk  railway,  and  in  the  other, 
being  in  the  interior  of  Alaska.  In  the 
one  case  being  able  to  get  everything  in  the 
market,  and  in  the  other,  well,  we  did  not 
starve,  but  beans  twenty-one  times  a  week 
grew  monotonous;  however,  the  men  were 
as  w^ell  in  one  case  as  the  other  and 
seemed  to  work  as  well,  and  some  of  the 
same  men  were  in  both  parties. 

In  tlicse  days  with  evaporated  fruits  and 
vegetables  and  concentrated  extracts  it  is 
easier  to  supply  a  party  fairly  well,  and  still 
cut  the  weight  to  a  minimum.  In  the  party 
this  summer  the  daily  weight  ran  only 
about  2',^  lbs.  per  man  per  day,  which  is 
about  as  low  as  it  is  possible  to  get  any 
variety  for  a  party.  .\s  it  is  impossible  in 
a  paper  of  this  length  to  give  many  de- 
tails, supply  lists  of  all  sorts  are  omitted, 
referring  any  one  to  the  works  of  E.  H. 
MoIIcnry  and  F.  Lavis  for  all  such  infor- 
mation. Merely  cautioning  any  one  who 
has  no  experience  that  no  two  parties  ever 
used  the  same  quantities  of  any  article  and 
that  McHenry's  parties  must  have  had 
fearful  and  wonderful  appctities  for  some 
things,  judging  from  his  supply  lists;  cod 
fish  and  soap  for  instance:  same  of  list  of 
Lavis.  With  the  McHcnry  list  is  supposed 
to  go  fresh  meat  and  vc.getables  and  if  you 
are  where  they  cannot  be  bad  the  evaporat- 
ed  vegetables  and  sugar   must   be  at   least 
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doubled,  and  tlic  salt  meats  increased  one- 
half.    Fruit  and  flour  will  over-run. 

For  office  supplies  take  everything  you 
can  and  keep  within  weight  limit,  using  the 
knock  down  drafting  table  and  set  it  up 
like  your  kitchen  table.  The  stationery 
chest  should  not  exceed  12xl'2xHl  ins.  in 
the  clear  and  even  then  is  awkwani  to  pack. 
Take  tin  map  cases  for  maps  and  profiles 
and  when  moving  camp  it  is  well  to  roll 
them  in  blankets  to  prevent  battering  up. 

A  few  simple  remedies,  luii  no  drug 
store,  are  needed.  Most  of  the  men  carry 
some  favorite  remedy  for  themselves  and 
all  needed  in  the  company  chest  are  some 
pills,  sun  cholera  cure,  quinine,  some  sur- 
geon's tieedles  and  sutures  in  glass  tubes, 
needles  and  silk  thread  in  envelopes,  gauze, 
rolls  of  bandages,  surgeon's  plaster,  absorb- 
ent cotton,  antiseptic  tablets  and  some  arni- 
ca. The  latter  is  the  writer's  panacea  for 
all  cuts  and  bruises;  one-half  teaspoon  to  a 
coflee  cup  of  clear  water  is  the  best  anti- 
septic the  writer  has  ever  used,  and  any  cut 
thoroughly  washed  out  and  sewed  up  and 
then  kept  wet  with  the  mixture  will  boal 
without  inflammation  or  suppuration. 

If  any  one  in  charge  of  a  party  has 
never  sewed  up  a  big  gash  in  some  man's 
foot  or  leg,  he  had  better  go  to  some,  sur- 
geon of  his  acquaintance  and  take  a  few 
lessons ;  he  will  be  apt  to  get  the  necessary 
practice  in  the  mountains. 

There   should   be  plenty  of   room   in   the 
tents  for  the  men  and  they  should  be  sup 
plied  with  Sibley  stoves  which  can  be  flat 
tened    out    when    packed   on   horses.      Men 
come  in  wet  and  cold  too  often  to  econo- 
mize on  room  and  warmth. 

Wherever,  as  in  Alaska,  mosquitoes  are 
bad,  the  company  should  furnish  mos- 
quito bars  for  the  men  and  the  engineer 
.should  sec  that  they  are  used,  for  the  man 
who  fights  mosquitoes  all  night  caiuiot 
work  all  day. 

As  any  imdertaking  succeeds  in  propor- 
tion to  the  attention  given  to  its  detail  the 
writer  considers  the  foregoing  remarks,  as 
to  the  p^rty,  its  personnel  and  equipment, 
of  the  first  importance. 

.-\fter  all  this  introduction  we  at  last 
come  to  the  active  work  of  preliminary  and 
location  with  the  methods  used.  .Ability  or 
lack  of  it  is  shown  by  the  preliminary  an 
engineer  runs.  Should  it  not  fit  closely  to 
the  route  followed  by  the  location  it  is 
time  and  money  thrown  away.  Do  not  im- 
derstand  by  this  that  all  preliminaries  do  or 
should  follow  such  line.  Many  lines  are 
run  where  the  engineer  knows  them  to  be 
worthless,  but  he  does  so  to  show  why  the 
line  should  not  be  located  on  that  route. 
But  to  run  random  lines  to  develop  the 
country  shows  a  lack  of  ability  that  should 
transfer  the  engineer  from  locating  to  some 
other  branch  of  the  profession.  Given  the 
proper  preliminary  with  good  topography 
and  the  final  location  is  a  question  of 
mathematics.  The  skill  consists  in  placing 
the  preliminary  not  only  where  the  location 
will  go,  wdiich  any  one  can  do,  but  where 


the  location  should  go,  which  sometimes  is 
vastly  different. 

Usually  in  mountain  work  the  preliminary 
is  for  a  supported  grade  line.  In  such  case 
the  writer  estimates  how  much  curvature 
per  station  he  is  likely  to  have  (commonly 
compensating  .01  per  degree  of  central  an- 
gle) and  then  reduces  it  to  a  uniform  grade 
per  station.  For  example  we  are  running  a 
1%  grade  compensated  .04  per  degree,  we 
judge  we  will  have  equal  to  a  continuous  5° 
curve,  or  a  compensation  of  .2  per  station 
or  equal  to  a  straight  0.8%  grade.  Now 
make  out  a  table  of  grades  for  0.8%  for 
the  use  of  the  transitman  and  levelinan  so 
they  can  tell  just  how  they  are  for  grade 
whether  the  engineer  is  with  them  or  not. 
b!ach  night  the  line  is  platted  up  and  a 
i-(iu.!ih  projection  made,  and  the  compensa- 
tion figured  to  the  end  of  the  line  and  the 
trial  grades  corrected  up.  After  the  second 
day  the  topography  is  platted  and  the  pro- 
jection made  more  carefully  and  the 
grades  rechecked  and  carried  ahead  to  the 
end  of  line  on  rough  projection.  By  this 
means  the  preliminary  should  be  almost 
where  the  located  line  should  run  and  the 
topography  should  cover  the  country  de- 
sired. 

As  to  methods  of  field  work  on  prelimi- 
naries, there  is  really  little  difference  be- 
tween the  general  run  of  engineers.  With 
the  writer  the  transit  notes  are  kept  in  the 
usual  way  except  that  he  always  has  the 
magnetic  courses  taken  and  recorded.  Il 
liardly  ever  checks  with  the  angle,  but  if 
cut  over  1°  the  angle  is  rechecked,  and  it 
will  always  save  the  transitman  from  mak 
ing  any  serious  errors  in  angle,  though  the 
writer  has  had  men  who  made  the  same 
error  in  reading  their  angle  and  checking 
the  course.  The  writer  uses  a  hand  level, 
or  clinometer,  and  directs  the  head  chain- 
man,  dodging  obstacles  as  much  as  possible, 
and  still  keeping  as  near  grade  as  can  be 
done.  In  cases  of  deep  cuts,  high  trestles, 
or  tunnels,  follow  grade  around  them,  then 
run  a  line  where  the  located  line  must  go. 
This  for  the  topography  and  for  the  rea- 
son previously  given,  to  show  why  the  line 
must  go  where  it  does. 

The  levels  are  kept  up  as  closely  as  they 
can  be,  and  the  levelman  leaves  the  eleva 
tion   of   stations   and  angle   points    for   the 
topographer,  usually  on  a  stake  or  piece  of 
paper,  every  100  or  500  ft. 

The  writer  tries  to  have  the  topography 
kept  right  up  to  the  work  so  that  the 
draftsman  is  only  one  day  behind  and  the 
projection  can  be  kept  up. 

When  leaving  the  party  to  be  gone  over 
.in  hour,  the  transitman  is  called  to  take 
Ihe  place  of  the  engineer  and  the  levelman 
runs  the  transit,  for  no  man  can  run  a 
IKirty  while  standing  behind  a  transit. 

In  speaking  of  tin-  levelman  running 
transit  reference  is  made  to  the  ideal  party. 
The  writer  has  had  the  rear  chainman  run 
transit  and  he  did  good  work  too,  but  some 
one  must  be  ahead  and  some  one  must  run 
transit.  The  principal  thing  is  to  get  it 
done  and  done  right. 


Having  the  elevation  of  the  station  and 
angle  points  the  topographer,  where  he  can, 
locates  the  10  ft.  contour  above  and  below 
the  line,  and  then  takes  the  ground  by 
slope  measurement  and  distance,  using  a 
clinometer,  measuring  the  distance  with  rod 
or  tape  where  he  can,  estimating  distances 
where  he  cannot  measure;  besides  entering 
these  notes  in  his  book  he  also  sketches  in 
the  general  features  of  the  line  showing 
stream  and  gulch  crossings  with  their  course 
or  angle  to  the  line,  also  character  of  the 
country  and  any  other  information  he  can 
secure. 

In  reducing  the  topography  to  the  map 
the  writer  uses  a  piece  of  celluloid  about 
0x12  ins.,  out  of  which  are  cut  slits  run- 
ning across  about  Vfe  in.  wide  and  4\4  ins. 
long,  reaching  to  within  %  in.  of  the  edge. 
On  the  edge  of  these  slits  are  marked  foot 
contour  intervals,  with  the  5  and  10  ft. 
prominently  shown,  for  each  degree  of 
slope  up  to  20°.  Then  by  5  and  10  ft.  con- 
tours and  for  each  2  or  3  degrees  of  slope 
up  to  35°,  then  by  5°  intervals  up  to  60°. 

The  one  the  writer  uses  is  on  a  scale  of 
200  ft.  to  the  inch  and  can  be  used  for  the 
100  or  400  ft.  maps,  by  interpolating  values. 
Any  draftsman  can  use  it  at  once  and  they 
arc  a  very  convenient  labor  saving  device. 
The  writer  has  not  mentioned  locating  the 
contours  on  the  ground  and  entering  them 
in  the  book,  as  it  is  generally  out  of  the 
question.  The  preliminary  map  is  generally 
made  on  the  400  ft.  scale,  as  it  is  mo.st  con- 
venient, and  on  this  the  writer  lays  his 
trial  location.  Taking  the  table  of  grades 
worked  out  from  the  rough  projection  step 
off  500  ft.  with  hair  spring  dividers  set  as 
carefully  as  possible  following  direction  of 
the  probable  location  and  marking  grade  in 
pencil  with  a  rivet  pen,  carrying  these 
grades  if  possible  for  at  least  a  mile  of 
line.  Now  at  a  glance  you  have  your  grade 
line ;  some  men  connect  their  points  by  a 
dotted  line,  but  the  writer  has  never  found 
it  necessary ;  now  try  for  the  best  line  pos- 
sible for  the  ground,  as  one  should  always 
try  first  for  the  best  possible  line,  later  try- 
ing to  cheapen  where  it  can  be  done,  or 
more  truthfully,  where  it  must  be  done. 

For  projection  the  writer  uses  thin  cellu- 
loid curves,  which  he  cuts  out  of  a  sheet 
of  celluloid  with  a  beam  compass,  as  the 
manufactured  ones  are  both  bulky  and  ex- 
pensive, and  a  dollar's  worth  of  celluloid 
and  a  half  day's  time  will  furnish  a  set. 

The  set  the  writer  now  uses  is  for  the 
curves  he  uses  most,  as,  like  most  locaters. 
he  has  favorite  curves  whose  deflections 
are  easy  to  figure,  and  whenever  they  will 
fit  the  ground  they  are  used.  The  set  men 
tioned  is  for  a  scale  of  400  ft.,  but  they  can 
be  used  for  any  scale  by  iiUerpolnting  val- 
ues. Whether  to  lay  the  tangent  and  fit  in 
the  curves,  or  lay  the  curves  and  connect 
by  tangents  depends  on  the  ground.  Com- 
monly both  methods  are  used  on  the  same 
sheet.  In  either  case  the  tangents  are 
drawn  to  intersect  the  meridian  on  the  map 
and  the  courses  are  taken  by  scaling  tan- 
gent distances  from  intersection  of  meridi 
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an  and  taking  the  course  from  tlie  tables  of 
natural  tangents,  in  the  same  way  yon 
would  plat  from  tangents.  The  courses  are 
marked  on  the  tangents  and  the  angles 
computed  by  differences  in  courses. 

Incidentally  the  writer  might  here  re- 
mark that  all  his  maps  arc  platted  by  lati- 
tude and  departures,  and  in  the  office  copy 
of  the  field  notes  the  co-ordinates  to  each 
angle  point  are  recorded;  the  transitman 
calculating  the  traverse  of  his  line,  being 
checked  by  the  draftsman,  or  on  rainy  days 
by  otiicr  members  of  the  party.  The  an- 
gles on  the  map  are  roughly  checked  by  a 
protractcr.  The  projected  tangents  are 
scaled  from  apex  to  apex  and  the  tangents 
for  the  curves  are  taken  directly  from 
Butts'  Field  Book.  On  each  curve  is 
marked  degree  of  curve,  central  angle, 
semi-tangent  and  length  of  arc,  and  it  is 
penciled  in  on  the  map.  Now  for  station- 
ing scale  distance  to  P.  C.  of  first  curve. 
P.  C.  plus  arc  equals  P.  T.  Then  ape.x  dis- 
tance minus  semi-tangent  of  curves  1  and 
2  equal  tangent  lengtli  between  curves,  P. 
T.  plus  tangent  length  equals  P.  C.  of  curve 
No.  2  and  so  on.  Now  use  stepping  di- 
viders and  lay  off  stations,  checking  by  the 
P.  C.'s  and  P.  T.'s  on  line.  While  step- 
ping line  take  off  your  trial  profile :  usualK 
you  see  at  a  glance  the  line  must  be  shifted, 
which  you  do  at  once,  rechecking  your  an 
gles  and  stationing  and  continue  till  you 
get  a  line  that  looks  about  right.  Now  us- 
ing your  table  of  grades  lay  a  temporary 
grade  line  and  make  a  preliminary  estimate, 
using  a  table  of  cutting  on  transverse 
slopes.  You  will  almost  always  find  your 
line  must  now  be  shifted  once  more.  In 
doing  all  this  use  a  soft  pencil  with  as  fine 
a  point  as  possible,  and  even  then  the  map 
looks  disgraceful,  but  it  does  not  look  any 
worse  than  yon  feel  after  you  have  worked 
over  it  awhile.  When  you  have  exhausted 
yourself  and  the  map,  you  are  ready  to  run 
in  the  line ;  but  the  writer  only  calls  and 
uses  it  as  a  trial  location,  not  marking  the 
stakes  L,  but  any  letter  not  previously  used, 
and  not  running  in  nor  using  spirals. 

This  line  as  run  in  is  platted  on  tlie  pre- 
liminary map,  also  on  a  new  map  of  200  ft. 
to  the  inch,  and  in  very  bad  country  100  ft. 
to  the  inch.  As  the  line  is  run  in,  co-ordi- 
nates are  figured  to  the  apex  of  each  curve 
and  ties  are  calculated  and  made  to  the  pre 
liminary  at  ^frequent  intervals.  The  writer 
does  not  run  tangents  to  intersections,  as 
he  does  not  think  tlie  value  equal  to  the 
work  required,  but  depends  on  ties  to  the 
nrehminary  to  take  its  place.  On  this  work 
the  writer  has  a  small  tracing  showing  a 
Tuilc  or  so  of  the  projected  line  and  pre- 
liminary with  the  ties,  showing  some  tn- 
l)ography,  but  not  much.  The  writer  car 
ries  in  a  book  bag  a  thin  board,  8x12, 
snioothed  on  one  side,  some  thumb  tacks,  a 
small  protractor  which  has  been  checked 
and  is  known  to  be  accurate,  a  small  tri- 
angle, a  6-in.  pocket  scale  in  case  and  a  pair 
of  pocket  dividers,  also  some  loose  sheets  of 
scr.atch  paper  tacked  on  the  board.  If  the 
projected   line   does   not    fit   use   this   small 


drawing  outfit  and  tracing  and  project  a 
line  that  does  fit. 

Sometimes  but  not  often  the  writer  backs 
up,  sometimes  makes  offsets.  In  fact  what 
is  done  with  the  line  depends  on  what  can 
be  shown  l>y  levels  and  topography.  If  to 
get  them  we  must  back  up  we  do  so,  if  not 
we  go  ahead.  On  this  trial  location  the 
levels  are  checked  witli  the  preliminary,  as 
are  the  courses  of  the  transit  lines.  The 
topography  is  taken  with  as  much  care  as 
possible  and  platted  on  the  new  map,  but 
no  effort  is  made  to  try  and  fit  it  to  the 
preliminary  map. 

On  the  new  map  is  now  projected  the 
revised  location  using  some  of  the  methods 
used  on  the  first  projection,  but  with  many 
modifications.  This  time,  instead  of  carry- 
ing the  tangents  to  meridians  and  scaling 
them  for  the  course,  latitude  and  depart- 
ures of  the  apex  points  are  scaled  from  tin- 
meridian,  entering  the  co-ordinates  on  a 
traverse  sheet..  From  these  are  found  the 
latitude  and  departures  for  each  course  and 
from  these  are  worked  out  courses  and  dis- 
tances. In  otlier  words,  it  is  the  traverse 
of  the  projected  line  worked  backwards, 
and  by  frequently  using  some  course  or 
apex  of  the  trial  location  the  work  is 
checked  and  rarely  is  out  more  than  5  mii;- 
-utes  on  courses,  (hi  the  revision,  spirals 
are  calculated  for  all  curves  exceeding  3° 
and  unless  on  some  road  that  insists  on 
some  otlier  the  writer  always  uses  Talbot's, 
as  it  is  the  simplest  and  most  fle.xible  of  all 
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In  running  in  curves  in  brush  the  writer 
uses  long  chords  and  offsets  the  stations. 
It  means  watching  the  chainmcn  to  see 
they  hold  off  the  correction.  The  table  of 
long  chords  given  in  Slumk's  Field  Hook  is 
usually  correct  to  within  2  tenths  up  to  400 
ft.  for  (>°  curves,  and  it  saves  calculating 
them. 

Some  engineers  object  to  offsetting  sta 
tions  on  curves,  but  all  the  use  you  have 
for  them  in  brush  is  for  levels,  topography 
and  clearing,  as  the  line  must  be  rerun  for 
cross  sectioning,  and  the  man  who  cannot 
get  them  close  enough  for  purposes  men- 
tioned had  better  try  some  other  work. 
Personally  the  writer  has  never  felt  called 
upon  to  slash  the  right  of  way  to  set  a  few 
stakes,  and  for  tliat  matter  many  stakes 
must  be  left  unset  in  the  mountains,  the 
liest  you  can  do,  and  left  for  the  construc- 
tion parties,  who  have  both  more  time  and 
ropes  than  tlie  location  parties.  The  writer 
has  foimd  where  there  has  been  nothing  to 
tie  the  lines  to  that  it  is  well  to  take  an  ob- 
servation on  Polaris  about  every  10  or  15 
miles.  It  corrects  up  the  courses  and 
catches  an  occasional  error  in  courses  that 
has  slipped  by. 

On  the  work  the  writer  carries  a  transit 
book  in  which  are  put  all  sorts  of  notes  re- 
garding the  line,  but  for  which  the  princi- 
pal use  is  to  keep  alignment,  grades  and 
classification  of  materials. 

From  the  note  book  for  this  summer,  for 
instance,  the  following  examples  are  given: 
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spirals.  The  writer  also  runs  the  spirals  in 
on  the  revised  locations,  as  it  is  the  only 
way  to  secure  the  profile  of  the  true  line. 

Some  good  engineers  do  not  use  spirals 
on  location,  but  leave  them  for  the  con- 
struction parties,  but  the  profile  is  incorrect 
and  of  course  the  estimate  also.  Besides 
when  left  it  means  an  equation  at  the  end 
of  every  curve,  a  thing  every  engineer  ab- 
hors. Where  there  is  an  equation  it  should 
be  carried  to  a  tangent  and  then  only 
marked  on  map  .md  profile,  short  or  long 
station  giving  the  lengtli.  If  there  is  any- 
thing detestible  it  is  to  find  a  profile  marked 
1.39-1-40  equals  138+72  and  to  the  end  of 
time  one  will  wonder  whether  the  man  lost 
a  station  or  found  one. 

The  method  used  in  running  in  the  revi- 
sion is  much  the  same  as  on  the  trial  loca- 
tion. 


746. 


and  nu  opposite  page  of  book,  opposite 
curve  No.  .37  is  entered  "Tangent  between 
cn.ves  36-37.  25  ft.  too  far  down  hill" ;  op 
posite  ("  No.  38,  "Curve  too  low.  narrow 
shelf  15  ft.  up  from  line,  where  curve 
sliould  lie." 

On  classification  is  entered: 

C"  =  Curve. 

D  =  Central  angle. 

T  =  Semi-tangent. 

A  =  Arc. 

.-\1I  curves  arc  numbered  beginning  at  1 
and  carried  through,  compound  curves  be- 
ing called  one  curve  when  numbering. 

.\n  example  of  a  note  book  entry  for 
classification  of  material  is  shown  below 
.ind  on  opposite  page  is  entered  notes  such 
,is  trestle,  w-idth,  length  and  character,  cul- 
verts with  size,  snow  sheds,  clearing  and 
grubbing,    riprap,    retaining    walls,    and    in 
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CLASSIFICATION  01"  .M ATl.RI AL 


From      To 

Sta. 

Sta. 

185 

202  Emb 

202 

206  E.xc. 

206 

230  Exc. 

230 

241  Exc. 

241 

259  Exc. 

259 

267  Exc. 

Solid 
rock. 


80^ 


Loose     Hard- 


rock. 

pan. 

Earth. 

0''i 

•>ii% 

Fair  sized  spruce. 

1007o 

Small  spruce. 

Ufo 

Very  small  timber. 

60% 

mi 

Some   burned,    some    fair    sized 
spruce. 

100% 

Sta.  257,  60  ft.  trestle. 

>07o 

fact  all  tlio  information  ntcded  to  place  on 
the  profile.  Most  writers  recommend  tak- 
ing the  hnished  profile  and  going  over  the 
line,  placing  all  this  information  on  it.  The 
writer  wonders  how  many  locaters  ever 
get  the  time  to  do  so.  Here  is  one  who 
certainly  never  has. 

Having  the  revised  profile  the  estimate  is 
carefully  worked  out  and  entered  on  it  by 
miles  showing  a  complete  estimate  of  all 
quantities  with  classification. 

For  the  profile,  follow  the  Northern  Pa- 
cific sample  profile,  but  showing  the  align- 
ment by  curves  instead  of  angles,  also 
marking  on  each  curve  R  and  L  as  the  case 
may  be,  and  on  the  map  showing  all  in- 
formation possible.  For  the  estimate  sheet 
use  a  modified  form  of  the  one  given  in 
Lavis'  "Railway  Location  and  Estimates," 
but  only  using  the  one  for  miles  and  not 
the  one  for  stations. 

Also  on  the  same  sheet,  which  is  made 
in  sections  of  from  20  to  25  miles,  show  in 
tabulated  form  the  average  cost  per  mile, 
giving  every  item  with  unit  prices  of  each. 

Also  length  of  solid  road  bed. 

Length  of  trestles  and  bridges. 

Percentage  of  each. 

Number  of  curves  of  each  degree  with 
total  degrees  of  central  angles. 

Maximum  curves  and  grades. 

Total  rise  and  fall,  in  fact  all  possible  in- 
formation that  can  be  shown  in  tabulated 
form  should  be  shown  on  this  sheet. 

In  case  of  running  alternate  lines  the 
cost  of  every  item  should  be  shown  by 
comparison  as  well  as.  grades,  rise  and  fall, 
curvature,  length,  in  fact  all  the  informa- 
tion that  can  help  to  give  a  clear  concep- 
tion of  the  relative  cost  and  values  of  the 
two  lines. 

For  the  office  copy  of  field  notes  use  this 
form  which  takes  up  both  pages  of  a  field 
book: 


miles  in  one  locality  would  be  poor  in  an 
other. 

In  1903,  from  March  to  September  inclu- 
sive, the  writer  ran  140  miles  of  prelimi- 
nary at  a  total  cost  of  $10,500,  costing  an 
average  of  $75  per  mile.  This  included  all 
expenses  of  every,  kind,  including  trans- 
portation for  a  full  party  and  outfit  from 
Bellingham,  Washington,  to  Brewster, 
Washington,  on  the  Columbia  River,  and 
the  return  of  the  party  from  Ruby  Creek,  a 
branch  of  the  Skagit,  to  Bellingham.  Be- 
sides the  line  run,  but  included  in  the  cost, 
was  the  building  of  20  miles  of  trail  by  the 
party  in  the  Cascades,  a  pack  train,  move 
of  the  camp  and  outfit  of  70  miles  (requir- 
ing one  week  on  account  of  rain  and  snow) 
to  cover  a  gap  4  miles  between  the  end  of 
trial  being  built  and  the  one  building,  as 
to  construct  the  4  miles  would  have  taken 
30  men  six  weeks  with  a  half  ton  of  pow- 
der. 

Also  two  months  of  extra  work  of  the 
writer  and  draftsman  completing  all  data 
in  regard  to  the  line. 

As  a  basis  for  comparing  costs  the  fol- 
lowing list  of  salaries  is  given : 

Per  Month. 

Transitman    $  90.00 

Draftsman   85.00 

Levelman  and  topographer 75.00 

Rodman  and  head  chainman 4-5.00 

.\11  other  men,  except  cook 40.00 

Cook    75.00 

4  horse  team  and  driver,  2  months..   125.00 

Feed  for  team  and  board  of  driver. 
Pack  train,  20  horses,  5  months,  per 

month    150.00 

Packer,  per  month 75.00 

Packer's  helper,  per  month 50.00 

The  company  shod  horses  in  pack  train 
and  furnished  feed  when  required. 

As  the  writer  has  not  been  home  since 
starting  this  paper  he  is  unable  to  further 


In  19UC  the  writer  reran  a  portion  of  the 
location  of  the  Washington  &  Great  North- 
ern from  Wenatchee  to  Orovillc.  The 
work  was  revision  of  location  as  covered 
in  the  description  of  projection  and  run- 
ning in  of  such  work.  There  cannot  be 
given  so  close  a  statement  on  this,  but  will 
say  that  the  average  was  25  miles  of  loca- 
tion per  month  at  a  cost  of  $62  per  mile, 
wages  being  about  the  same  as  given  above. 

The  above  examples  show  how  worthless 
for  purposes  of  comparison  tables  purport- 
ing to  give  cost  per  mile  of  surveys  can  be. 
preliminary  within  100  miles  costing  much 
more  than  location. 

It  would  be  shocking  were  it  not  that  the 
same  man  did  both,  and  both  parties  were 
equally  good.  As  a  further  example,  with- 
out going  into  details,  will  say  that  the  cost 
per  mile  of  preliminary  and  location  this 
season  on  Copper  River,  .Maska,  will  run 
over  $350  per  mile,  and  in  the  Alaska  work 
on  location  the  average  was  8  miles  per 
month,  as  against  25  on  the  Columbia,  and 
in  Alaska  a  pack  train  of  4  horses  costs 
$S00  per  month. 

The  real  basis  of  camparison  is  for  like 
work  done  under  like  circumstances, 
though  that  is  hardly  a  possible  condition. 

The  subject  of  mountain  location  has 
hardly  been  outlined  in  this  paper  and  every 
locating  engineer  will  note  the  numberless 
omissions,  but  after  all  it  is  so  much  easier 
to  do  a  thing  than  to  tell  some  one  else 
how  it  is  done. 


The  U.  S.  Civil  Service  Commission, 
Washington,  D.  C,  will  hold  an  examina- 
tion on  Sept  2,  at  various  cities  throughout 
the  country  to  secure  eligibles  from  which 
to  make  certification  to  fill  vacancies  as 
they  may  occur  in  the  position  of  engineer 
in  wood  preservation  (male),  in  the  For- 
est Service  Department  of  Agriculture,  at 
an  entrance  salary  of  $1,000  per  annum. 
It  is  anticipated  by  the  Department  that 
about  eight  vacancies  will  be  filled  as  the 
result  of  this  examination. 


Bids  are  now  being  asked  by  the  Board 
of  Water  Supply  of  New  York  City  for  the 
construction  of  another  section  of  the  Cats- 
kill  aqueduct.  The  work  calls  for  the  con- 
struction of  a  3-mile  stretch  of  plain  con- 
crete conduit  known  as  cut-and-cover  aque- 
duct,  17   ft.   high  by  17%   ft.   wide   inside. 
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shown  on  opposite  page. 

The  amount  of  work  that  can  be  done  by 
a  party  depends  on  the  character  of  the 
country  and  the  kind  of  line  run.  What 
might  be  a  fair  season's  work  expressed  in 


segregate  the  item  of  expense  on  the  work, 
though  he  has  it  filed  away,  divided  into 
about  nine  or  ten  headings,  but  the  total 
amount  and  time  is  as  here  given. 


approximately  between  Ireland  Corners  and 
New  Hurley,  in  the  towns  of  Gardiner, 
Plattkill  and  Shawangunk,  Ulster  County, 
N.  Y. 
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Bridges,  Buildings  and  Foundations 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  steel 
and  masonry  bridges  and  buildings  and  of  foundation  work  of  all  kinds.  It 
will  give  special  attention  to  erection  plant  and  tools,  falseworks  and  centers 
and  cost  data  of  all  kinds. 


A  Modern  Storage  Warehouse  for  Iron 
and  Steel  Products. 
The  accompanying  engravings  show  typi- 
cal views  in  the  iron  and  steel  warehouse 
of  Jos.  T.  Ryerson  &  Son  at  Chicago. 
This  warehouse  exclusive  of  office  room 
has  a  floor  space  of  675.000  sq.  ft.,  and  is 
the  largest  storage  for  iron  and  steel  in  the 
United  States.  The  business  of  the  firm 
may  be  described  as  a  department  store  for 
iron  and  steel,  and  it  is  the  firm's  prid.- 
that  any  reasonable  demand  for  manufac- 
tured iron  and  steel  can  be  filled  promptly 
from  stock.  As  a  distinctive  feature  of  the 
iron  and  steel  trade  in  America  and  a  fea- 
ture which  is  designed  to  add  to  the  con- 
venience of  the  ordinary  purchaser,  we  be- 


>teel  columns.  The  columns  carry  crane 
runways  in  each  bay  and  each  runway  is 
provided  with  two  cranes.  The  cranes  of 
widest  span  have  a  trussed  frame  and  are 
of  10  tons  capacity.  In  the  7-5-ft.  bay  the 
cranes  have  an  I  beam  runner  hung  from 
the  bridge,  the  runner  carrying  two  trolley 
hoists,  each  of  five  tons  capacity.  The 
cranes  of  smaller  span  in  the  remaining 
bays  are  of  similar  design  and  capacity. 
The  handling  of  material  is  very  rapid. 
the  cranes  having  a  speed  along  the  run- 
ways of  350  ft.  per  minute  and  a  trolley 
speed  across  the  crane  bridge  of  175  per 
minute.  The  clearance  under  the  cranes  is 
about  20  ft.  and  with  a  normaf  volume  of 
material  in  stock  the  trolleys  just  clear  the 
piles  of  steel.     By  means  of  this  system  of 


l.i  to  20  seconds.  Shapes  coming  to  the 
saws  are  fed  by  motor-driven  roller  ta- 
bles, which  run  transversely  of  the  building, 
so  jhat  material  from  any  part  of  the  floor 
may  be  brought  to  these  tables  by  the 
cranes  and  fed  to  the  saw.  Heavy  shear- 
ing and  other  tools  for  turning  out  the  steel 
in  just  the  form  desired  are  located  con- 
veniently in  various  parts  of  the  warehouse 
and,  in  short,  facilities  are  provided  for  all 
of  the  buyer's  requirements.  One  portion 
of  the  floor,  centrally  located,  is  reserved 
for  the  storing  of  short  ends.  Here  paral- 
lel beams  are  set  in  the  floor  5  ft.  apart. 
When  the  standard  length  shapes  are  cut 
the  crop  ends  arc  piled  on  these  beams  and 
when  a  future  order  is  filled  which  calls 
for  some  short  pieces  the  stock  of  short 
ends  is  first  inspected,  and  at  a  glance  the 
approximate  length  of  any  piece  in  this 
stock  can  be  seen  from  the  beam  spacing. 
Classifications  of  the  various  shapes  are 
followed  according  to  the  section  sizes.  The 
small  tools  and  repair  parts  are  kept  in  an 
inclosed  room  centrally  located  in  the 
warehouse. 
The   buildings    last   to   be   completed    in- 


Fig.   1 — View  of  Tute   Floor,  Showing  Method  of  Piling  Tubes. 


lieve  that  many  of  our  readers  will  be  in- 
terested in  the  information  which  follows : 

The  present  plant  had  its  inception  in 
1901,  and  its  floor  space  amounts  to  675.000 
sq.  ft.,  exclusi^'e  of  the  offices,  and  pro- 
vides a  stocking  capacity  of  1-50,000  tons. 
The  two  main  buildings  are  separated  by 
Sixteenth  street,  but  are  connected  by- 
means  of  a  tunnel  passing  under  the  road- 
way. They  are  of  practically  equal  ground 
area  and  both  are  of  hesvy  steel  construc- 
tion. The  ground,  floor  is  built  of  heavy- 
planking  laid  over  beams  imbedded  in 
concrete.  The  upper  floors  are  designed 
for  a  load  of  700  lbs.  per  sq.  ft. 

The  structural  steel  warehouse  is  about 
500  ft.  square,  arranged  in  six  longitudinal 
bays.  Of  these  bays  the  one  used  as  the 
beam  yard  is  110  ft.  wide,  the  adjoining  bay 
to  the  north  is  75  ft.  wide,  two  others  are 
65  ft.  wide  and  the  smallest  are  45  ft.  wide. 
The  building  is  inclosed.,  roof  and  sides, 
with  corrugated  iron.  The  roof  trusses  are 
of  simple  design  and  are  carried  on  lattice.! 


cranes  and  with  the  added  service  of  two 
wall  jib  cranes  the  entire  floor  of  this  ware- 
house is  covered  with  ease  and  speed.  Rail- 
road tracks  traverse  the  warehouse  at  the 
extreme  east  end  of  the  building  next  to 
the  wall  and  at  right  angles  to  the  cranes. 
Cars  on  these  tracks  may  be  loaded  and  un- 
loaded directly  by  the  cranes  in  each  of  the 
bays.  For  team  haulage  a  wagon  driveway 
is  provided  parallel  to  these  tracks  with  the 
same  facilities  for  loading  and  unloading 
as  is  possible  to  the  railroad.  At  other 
points  in  the  building  access  may  also  be 
had  with  wagon  and  team. 

.\11  standard  sizes  and  shapes  are  kept  in 
stock,  conveniently  assorted,  from  the  light- 
est to  the  heaviest  sections.  The  equip- 
ment for  preparing  this  structural  mate- 
rial to  conform  with  ail  varieties  of  con- 
sumers' specifications  either  regular  or  spe- 
cial, is  very  complete.  It  includes  three 
Ryerson  friction  saws.  These  saws  are  of 
heavy  construction  and  are  capable  of  cut- 
ting a  24-in.,  100-lb.  I-beam  section  in  from 


elude  the  office  building,  on  two  floors  of 
which  are  also  stored  sheets  and  rivets,  the 
plate,  bar  and  hoop  warehouse,  the  ware- 
houses for  storing  tubes,  galvanized  sheets, 
machinery  and  heavy  tools,  and  the  various 
specialties,  about  1,100  in  number.  The 
combined  area  covered  by  these  buildings  is 
4l5x.596  ft.  The  office  building  occupies 
one  corner  and  is  three  stories  high.  The 
plate  and  bar  warehouse  is  a  continuation 
of  this  building  and  is  of  the  same  type  of 
construction,  but  instead  of  three  floors  the 
same  height  is  given  to  two  floors,  which 
permits  of  ample  head  room  for  storing 
the  bars  on  end  and  also  for  manipulating 
the  system  of  trolley  service  installed  over- 
head on  the  plate  and  bar  floors.  The  bal- 
ance of  the  adjoining  warehouses  is  but 
one  story  high,  but  of  the  same  height  to 
the  top  of  the  columns  as  the  bar  ware- 
house, so  that  in  reality  a  height  equivalent 
to  one  and  one-half  stories  is  obtained,  to 
which  is  added  the  space  under  the  gable 
roofs.    The  roof  of  the  office  building  is  of 
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sawlootli  design  of  ordinary  construction, 
the  balance  of  the  building  being  covered 
with  roofing  tile.  As  indicated  in  the  ilhis- 
trations  the  buildings  are  brick  walled  and 
of  an  architectural  design  unusually  attrac- 
tive for  this  class  of  structures 


I'laced  at  the  rear  of  the  shipping  platform 
are  plate  and  sheet  shears. 

There  are  also  installed  in  the  warehouse 
four  guillotine  plate  shears,  one  of  which, 
manufactured  by  Hilles  &  Jones,  weighs 
•Jiiu.ilOd  Ills.,  and  has  capacity  for  cutting  12 


which  this  is  a  part,  the  latticed  columns 
and  roof  trusses,  the  style  of  roof  and  the 
lighting  arrangement.  It  will  also  be  noted 
that  while  no  crane  is  installed  in  this  bay, 
the  brackets  for  supporting  the  runway  are 
in  place  for  the  future  installation  of  crane 


Fig.    2 — View    Showing 

The  offices  are  cuiifined  to  the  third  floor 
of  the  building  and  arc  reached  by  elevator 
and  stairway,  both  from  the  front  entrance 
to  the  building  and  from  the  warehouse. 

Directly  underneath  the  office,  on  the  sec- 
ond floor  and  occupying  like  floor  space,  is 
the  storage  for  high  grade  and  special 
sheets  of  all  sizes.  These  are  handled  by 
truck  to  a  freight  elevator  which  serves  the 
floor  and  by  which  they  may  be  lowered  to 
the  shipping  floor  immediately  below.  This 
floor  is  inclosed  and  adequate  '.in- 
caution  taken  for  the  protection  of  <\m- 
sheets. 

On  the  ground  floor  below  is  located  a 
storage  for  rivets,  shipping  platform  for 
teams,  shipping  office  and  teamsters'  room 
The  rivets  are  kept  in  kegs  which  are  ar- 
ranged in  stalls  according  to  sizes,  and  are 
handled  for  shipment  by  means  of  hand 
trucks  to  the  adjacent  shipping  floor.  This 
shipping  platform,  because  of  its  equipment 
and  arranrement,  is  one  of  the  importaiu 
features  of  the  plant.  Material  from  any 
part  of  the  warehouses  can  be  brought  to  it 
by  trolley,  crane  or  elevator.  Serving  the 
floor  itself  are  four  three-ton  Sprague  elec- 
tric hoists,  operated  by  hand  chains,  extend 
the  length  of  the  floor  from  underneath  the 
warehouse  cranes  in  the  rear  to  the  en- 
trance from  the  street.  One  crane  is  lo- 
cated in  each  of  the  four  bays  comprising 
the  platform.-  Each  bay  is  provided  with 
floor  scales  and  the  floor  is  unobstructed  to 
permit  of  heavy  teams  driving  in  from  the 
street  and  maneuvering  within  the  building. 


Galvanized  Sheet   Department  and   Part  of   Separating    Partition. 


ft.  of  '2-in.  steel  at  one  stroke.     This  is  the 
largest  machine  of  its  type  ever  built. 

The  teamsters'  room,  where  they  may 
wail  while  their  load  is  being  handled,  is 
adjacent  to  the  shipping  floor  and  is  a  part 
of  ihe  general   wasc  n   shipping  office.     The 


service,  which  provision  applies  as  well  to 
all  other  bays  in  the  warehouse  in  which 
cranes  are  not  already  operating,  .^n  ar- 
rangement used  here  and  elsewhere  in  the 
w-arehouse,  for  increasing  the  number  of 
■ieii.-irntiiiiis     of     sizes     upnn     a     eiven     floor 


Fig.   3 — View    Showing    Floor    for    Storage  of  High  Grade  Steel. 


furnishings  of  this  shipping  otiicc  are  simi- 
lar to  those  of  the  general  offices. 

Immediately  back  of  the  above  section 
are  stored  the  galvanized  sheets,  this  de- 
partinent  being  shown  in  Fig.  2.  This  view 
also  shows  the  lighter  steel  construction  of 
the  one-story  portion  of  the  warehouses,  of 


space,  consists  of  platforms  built  of  chan- 
nel steel  and  standing  at  a  height  of  five  or 
six  feet.  This  permits  of  storing  material, 
under  and  upon  the  platforms,  of  two  dit- 
fcrent  classes. 

Fig.  2  also  shows  a  part  of  the  partition 
which    separates    from   the   sheet   floor   the 
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room  in  which  the  machine  tools  are  dis- 
played. This  room  is  of  such  a  height  as 
to  leave  sufficient  clearance  between  its 
roof  and  the  roof  trusses  of  the  warehouse 
for  the  operation  of  a  15-ton  crane  which 
travels  throughout  the  length  of  this  bay. 
The  middle  panel  in  the  metal  roof  of  this 
machine  room  is  removable  and  with  this 
arrangement  machines  may  be  lifted  in  and 
out  of  the  machine  display  room  by  means 
of  the  crane  and  be  transferred  to  the  adja- 
cent wagon  platform  or  railroad  car  with 
little  difficulty. 

The  remainder  of  the  warehouse,  east  of 
the  middle  crane  bay,  is  devoted  to  the 
storage  of  bars,  hoops  and  tubes  on  the 
ground  floor,  and  above  the  bar  floor  to  the 
storage  of  plates.  The  building  is  of  very 
heavy  steel  construction,  with  solid  built-up 
section  columns  and  I-beam  floor  girders. 
The  bars  stand  on  end,  supported  by  racks 
between  the  columns,  and  are  handled  on 
trucks  and  by  means  of  trolleys.  The  aisles 
are  electrically  lig-hted.  The  bar  floor,  to- 
gether with  the  plate  floor  above,  has  over 
100,000  sq.  ft.  of  storage  space  and  provides 
for  the  carrying  of  740  different  bar  sizes. 

The  plate  floor.  Fig.  3,  is  arranged  in 
bays  in  which  the  plates  are  classified  ac- 
cording to  quality  and  size.  The  plates  are 
piled  flat  on  the  floor  to  prevent  distortion 
and  are  carried  in  over  600  sizes.  This 
floor  is  also  electrically  lighted  along  each 
row  of  plates.  The  tube  floor  adjoins  the 
bar  stock.  The  tubes  are  piled,  by  sizes,  in 
racks  or  booths  built  of  channel  iron,  as 
shown  in  the  view  of  this  floor.  Fig.  1. 
Metal  signs,  on  which  are  painted  the  size 
of  tubes  in  each  booth,  are  hung  from  the 
framework. 

One  of  the  features  of  interest  in  this 
warehouse  are  the  facilities  for  internal 
transportation  and  for  handling  material. 
As  in  the  south  warehouse,  the  east  end  of 
this  building  is  traversed  by  a  railroad  spur. 
These  switches  provide  direct  connection 
with  the  Pittsburg.  Cincinnati.  Chicago  & 
St.  Louis  railroad,  the  Chicago.  Burlington 
&  Quincy  and  the  Terminal  Transfer,  and 
there  is  sufficient  trackage  within  the  ware- 
house to  permit  of  loading  or  unloading  49 
cars  under  the  warehouse  rcofs  simultane- 
ously. 

For  handling  material  within  the  north 
warehouse  are  two  crane  bays,  the  one  in 
the  middle,  mentioned  above,  and  the  ex- 
treme end  bay,  in  which  are  also  the  rail- 
road spurs.  The  plate  floor  does  not  ex- 
tend over  to  the  east  wall,  which  allows  for 
the  installation  of  a  crane  directly  over  the 
railroad  cars  on  track.  In  both  of  the  crane 
bays  there  are  two  runways,  one  for  a  first 
floor  crane  and  the  upper  one  for  the  sec- 
ond floor.  Two  cranes  are  installed  on 
each  runway.  The  cranes,  of  a  type  built 
by  the  Case  Mfg.  Co.,  Columbus,  are  of  10 
and  ■">  tons  capacity  and  their  hoists  are 
trolleys  independent  of  the  crane  and  op- 
erating   on    I-beam    runners. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  cominj;  under  any  of  the  preceding  classifications. 


LETTERS  TO  THE  EDITORS. 

A  Suggestion  to   Manufacturers   Pub- 
lishing Trade  Catalogs. 

Sirs;  I  have  noticed  wiili  a  great  deal 
of  interest  the  series  of  editorials  and  let- 
ters on  advertising  that  have  been  running 
in  your  paper   recently. 

There  is  one  thing  that  1  think  has  been 
overlooked,  that  is  the  use  of  insert  sheets 
for  the  engineers  and  contractors'  pocket- 
book  or  notebook.  I  think  that  these 
sheets  should  contain  condensed  diagrams, 
tables,  rules,  formulas,  etc.,  that  would  be 
of   permanent    value   to   the    owner.       The 


out  it  or  try  to  remember  to  look  it  up 
when  I  get  in,  whereas  if  I  had  an  insert 
sheet  I  would  slip  it  in  my  pocket  book 
and  almost  always  have  it  wtili  me. 

I  think  that  this  could  be  made  one  of 
the  most  useful  systems  of  advertising  to 
the  Engineer  and  Contractor  and  one  of 
the  most  profitable  to  the  firm  who  a<lvcr- 
tiscs  this  way  as  their  advertisement  would 
alw.iys  be  in  view. 

Respectfully   yours, 

Pomona,  Cal.,  Chas.  Kirby  Fox. 

[Mr.  Fox  incloses  with  this  a  sample  in- 
sert sheet,  measuring  7%xll  ins.,  one  side 
of  which  we  reproduce.     See  Fig.  1.     This 
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Fig.   1 — Sample    Insert    Sheet. 


The   recorded   cut  of  lumber   in    1P07   in 
the  U.  S.  in  M.  ft.  B.  U.  was  40.2.ifi.l54. 


information  could  be  in  reference  to  some 
of  the  firm's  products  or  some  information 
of  general  use,  with  a  small,  neat  advertise- 
ment in  one  corner.  As  an  illustration,  I 
herewith  inclose  a  sketch  and  tables  of  con- 
crete arches  and  culverts,  a  waterway  table 
and  some  formulas,  etc. 

I  have  a  loose-leaf  book  that  measures 
(5^x8%xl%  ins.  outside.  It  is  leather 
bound  and  has  three  rings,  2%  ins.  apart.  I 
usually  use  sheets  from  5x7%  to  5V4x8% 
ins.  in  size  or  inserts  that  will  fold  to  about 
this   size. 

When  I  get  a  catalog  I  look  it  over  and 
file  it  away  to  have  it  to  refer  to  in  the 
future.  When  in  the  field  many  times  I 
want  some  of  the  data  given  in  one  of  the 
bulky  books  or  catalogs  which  I  do  not 
happen  to  have  with  me.    Result,  I  go  with 


has  much  valuable  information  on  it  re- 
garding concrete  arch  culverts.  On  the 
reverse  side  is  a  table  showing  approximate 
areas  of  waterways  needed  for  various 
drainage  areas,  and  space  left  on  this  side 
of  the  sheet  for  an  advertisement  to  be 
.printed.  This  sheet  is  folded  to  a  6x7  Vj  -in. 
size  and  the  advertisement  faces  up.  being 
placed  in  the  pocket  book  in  this  position. 

Mr.  Fox's  suggestion  has  many  fciturcs- 
to  commend  it  to  manufacturers  carrying 
on  a  campaign  of  advertising..  Such  in- 
sert sheets  would  not  be  thrown  into  the 
waste  basket,  nor  would  they  be  filed  away 
to  be  referred  to  at  long  intervals,  but  by 
the  method  suggested,  the  advertisement 
would  be  brought  to  the  daily  attention  of 
the  user,  and  the  advertiser's  name  and  his 
products  would  be  impressed  on  the  mind 


lOO 


ENGINEERING-CONTRACTING 


\  nl.  XXX.     X. 


of  llic  engineer  and  contraclnr.  Engineer.- 
and  contractors  have  learned  tlic  value  of 
collecting  sncli  data  for  ready  reference, 
and  in  many  cases  manufacturers  of  tools 
and  machines  are  in  a  position  to  furnish 
much  valuable  information  thai  cannot  he 
obtained  elsewhere. — Ei;s.l 


The  Cost  of  Engineering  in  City  Work. 

In  his  annual  report  for  lOOtJ  Mr.  Louis 
C.  Kclsey,  city  engineer  of  Salt  Lake  City, 
Utah,  gives  the  cost  of  various  work  done 
by  his  department  and  it  is  so  listed  as  to 
show  the  cost  of  the  engineering  work  and 
supervision,  also  the  cost  of  inspection. 
Mr.  Kelscy  was  not  in  charge  of  the  engi- 
neering department  during  1 001- 1  !>0o.  He 
was  the  city  engineer  in  1901-1903,  coming 
into  office  again  in  1906. 

Most  of  the  work  lias  been  done  by  con- 
tract, and  can  be  grouped  under  several 
heads,  as  water  works,  sewers,  street  work, 
etc. 

\V.\TER   WORKS. 

Hater  Mains.— h.  laying  49,003  lin.  ft.  of 
0.  8  and  10  in.  water  mains,  the  majority  of 
them  being  6-in.  mains,  the  costs  were  as 
follows : 

Total    cost $75,T02.2.5     100% 

Engineering     1,771.41        2.3% 

Inspection    1,028.99        1.4% 

Water  Conduit. — This  is  known  as  the 
Big  Cottonwood  Conduit.  This  conduit  is 
built  of  concrete  and  is  about  7  miles  long, 
the  extreme  width  inside  is  3%  ft.  and  it  is 
4  ft.  high  inside,  being  rectangular  in 
shape.  The  method  of  construction  called 
for  building  the  side  walls  first,  w  hich  were 
allowed  to  set.  The  forms  were  removed 
and  bottom  constructed  between  the  side 
walls.  The  floor  was  then  allowed  to  set 
four  days  or  more  before  building  the 
roof.  This  method  was  changed  so  that 
the  forms  were  placed  to  give  an  entirely 
monolithic  construction  of  the  cop  !,:it.  In 
addition  to  the  conduit,  a  small  dam  and 
head  works  were  built,  and  some  improve- 
ments were  made  to  the  old  storage  reser- 
voir.   The  cost  was : 

Total  cost $411,069.02     100')!. 

Engineering    24,791.10        0% 

Inspection   4,440.96        1% 

Jordan   and  Salt   Lake  City   Cana!   Con- 


in.  well  wa.s  drilled  luider  the  IoHuwImk 
coiurael  :  The  conlraelor  was  to  drill  nf>l 
less  than  8  ft.  of  well  per  day,  being  paid 
at  the  rate  of  $2  per  hour.  I'ndcr  this  con- 
tract a  well  177  ft.  deep  was  bored  at  a  cost 
of  $2,242.36,  or  at  tnc  rate  of  $12.67  per  ft 
The  total  cost  to  the  city  was : 

Total  cost $2,439.34     100% 

luiginccring    196.48        8% 

SEWERS. 

Sc:<rr  E.vtcnsions. — In  laying  70,329  lin. 
ft.  of  8,  10  and  12  in.  sewer  pipes,  the  ma- 
jority of  which  were  8  in.,  the  cost  was : 

Total    cost $84,860.24     100% 

ICiigineering  3,528.09     .  4.S% 

Inspee'ion   2,637.01         3.1% 

(/i(Ki/y    Outlet  Sewer. — This   sewer   was 
•"i.ii2(l    ft.   long,  the  construction   of   it  last 
ing  tlirough  several  years.     The  cost  was: 

Total    cost $33,428.48     100% 

Engineering  1,439.71        4.3% 

Inspection  654.38        2%. 

Mniii  Intcricfliiig  Sewer. — This  is  a  15 
and  18  in.  sewer  and  is  not  yet  finished. 
The  estimated  cost  is  $137,640.50.  The  cost 
of  work  done  is : 

Total    cost $17,909.04     1007o 

Engineering  2,879.02       16% 

Inspection 448.12        2.5% 

CIo.u'ls     in    Liberty    Park. — Two     brick 
closets  without  cesspools  w-ere  built  in  Lib 
ertv  Park.    The  cost  was  : 

Total  cost $3,169.62     100% 

Engineering    60.15        2% 

Inspection    96.37        3% 

STREET   .\ND  R0.\n  WORK. 

Street  Paving. — The  pavements  consist 
of  asphalt,  stone  block  and  macadam.  Of 
new  work  8,288  lin.  ft.  of  street  were  paved 
and  .3,720  sq.  yds.  of  asphalt  repaired.  The 
cost  was.: 

Total  cost $168,715.94     100% 

Engineering    4,876.38        3% 

Inspection    1,778.23         1% 

Curb  and  Gutter.— .\\\  concrete  curb  and 
gutters  are  used  for  new  work.  The  cost 
of  laving  6,016  lin.  ft.  was : 

Total'  cost $8,961.42     100% 

Engineering  458.32        5% 

Inspection 130.50        1.4% 

Sidetvalks.— The  sidew-alks  are  of  cement, 
being  4  and  6  ins.  thick.    In  all  209,986  lin. 


1901. 

Cost    of    construction    work $11S,893.01 

Cost  of  engineering   il,155.S7 

Cost  of  .engineering   departmeTit . .       ]!>.697.63 
Per  cent  I'f  cost  for  engineering....         4.89% 


1902. 

$342,993.99 

9,665.53 

2r..4S6.fil 

2.94<•^ 


1903. 

J12.i,33S.3S 

.=i, 709.0" 

26.273.62 

4.9S<~t 


1904. 

?241.87n.99 

S. 216.9.1 

34.743.62 

3.62'-r 


diiiV.— There  were  1,083  lin.  ft.  of  this  con- 
duit built  of  reinforced  concrete  and  4,350 
lin.    ft.   of  brick.     The  cost  of  this   work 
was : 
Total  cost..  ...$31,498.32      100% 

Engineering     1,026.43        3.2% 

Inspection  587.99         1.9% 

U'a'in  Sfiint/.i:  Pii>e  Line. — Cost: 

Total  cost $1,598.92    100% 

Engineering    146.05        9% 

Liberty  Park  UV//.t.— Liberty  Park  is  one 
of  the  recreation  places  of  the  city.     .-X  12- 


ft.  were  laid,  amounting  tn  1.376,381  sq.  ft. 
The  cost  was : 

Total    cost $223,705.84     100% 

Engineering  11,600.80        4.2% 

Inspection  3,458.93         1.5% 

Stone  Block  Crossii'alks.—T>\.\T\ng  the 
year  3,000  sq.  yds.  of  stone  block  cross- 
walks were  laid.  On  streets  where  paving 
improvements  arc  being  made  all  the  stone 
blocks  were  carefidly  removed  and  piled  at 
the  side  of  the  street.  Later  they  were 
hauled   away    to   the    site   of   the   proposed 


cro.-.-w.ilk  an<l  there  relaid.  (i  ft.  wide,  across 
the  street.  The  work  was  done  by  con- 
tract on  a  s(|uare  yard  basis,  including  the 
hauling  of  the  stone  within  a  mile,  over 
haul  being  allowed  for  distances  exceeding 
a  mile.    The  cost  was : 

Total  cost $2,230.80     100% 

Engineering   97.68        4.4% 

Inspection    4.3.12        2% 

Huilding  Steps. — The  cost  of  building 
some  steps  w  as : 

Total  cost $2,808.02     100% 

Engineering    2-").4.'i        1% 

Breaking  Do-.in  Rock  in  Quarry. — This 
work  done  by  contract  cost  as  follows: 

Total  cost..! $1,492.01     KK)% 

Engineering    6.70  %% 

Hauling  Rock  and  Gravel. — .\  contract 
was  made  with  the  electric  railway  company 
to  haul  stone  and  gravel  at  the  rate  of  25 
cts.  per  cu.  yd.  for  the  first  mite  or  frac- 
tion thereof,  and  for  each  additional  mile 
or  fraction  5  cts.  per  cu.  yd.  In  all  5,4C6 
cu.  yds.  have  been  hauled  at  an  average 
rate  of  3.5.3  cts;  per  cu.  yd.    The  cost  was : 

Total  cost $1,940.14     100% 

Engineering    9.90  %% 

Concrete  Culvert.~.\  concrete  arch  cul- 
vert built  under  a  roadway  cost : 

Total  cost $203.83     100% 

Engineering    14.80      14% 

Inspection    21.00        2.6% 

ENGINEERING  ORGANIZATION. 

The  engineering  corps  of  the  city  is 
made  up  as  follows  :  The  chief  engineer 
has  under  him  a  principal  assistant  engi- 
neer in  charge  of  water  works,  w-ith  7  as- 
sistants :  an  assistant  engineer  in  charge  of 
the  street  division,  with  17  assistants :  an 
assistant  engineer  in  charge  of  sewer  con- 
struction, with  8  assistants  and  5  men  in 
charge  of  operating  sewers ;  an  assistant  en- 
gineer and  3  assistants  in  charge  of  private 
surveys ;  a  chief  draftsman  and  chief  com- 
puter and  22  assistants  of  various  kinds  in 
the  office ;  3  stream  gages,  and  an  assistant 
engineer  and  a  cement  tester  and  a  cement 
sampler  in  the  inspection  division. 

TOTAL  COST  OF  ENGINEERING. 

During  the  past  six  years  the  total  cost 
of  contract  work  with  the  cost  of  engineer- 
ing and  the  cost  of  the  engineering  depart- 
ment were  as  follows : 

Total  for  six 

1905.  1906.  years. 

$441,651.46  $865,477.92  $2,133,230.75 

35.011.89  27.998.32  91.757.06 

65  945  64  65.030.91  237.17S.03 

S.SST  3.4.-.<-r  4.79% 

I-"rom  this  it  would  appear  that  5  per  cent 
is  an  ample  allowance  for  the  cost  of  engi- 
neering on  work  done  by  a  city  engineer. 
In  the  table  we  have  included  the  cost  of 
conducting  the  engineering  department,  to 
show  that  the  cost  of  engineering  supervi- 
sion and  work  in  connection  with  new  con- 
struction is  much  less  than  one-half  of  the 
total  cost  of  operating  the  engineering  de- 
partment, the  work  of  maintenance  and  op- 
eration costing  more  than  planing,  staking 
out  anil  supervising  new  construction. 


Engineering-Contracting  Monthly  Review  Index 
of  Civil  Engineering  Literature. 


A  classified  index  and  review  of  the  civil  engineering  papers, 
articles,  reports,  pamphlets  ?nd  books  published  during  the  month 
just  passed  is  given  in  the  succeeding  pages.  The  literature  in- 
dexed and  reviewed— with  the  exception  of  books— relates  solely 
to  civil  engineering.  In  the  section  devoted  to  Book  Reviews  all 
books  in  all  branches  of  engineering  are  listed  as  received  and 
such  of  them  as  seem  worthy  are  reviewed  as  fully  as  due  regard 
for  conciseness  will  permit.  In  choosing  books  for  review  rigid 
selection  is  exercised.  Next  to  careful  choice  of  books  for  review 
timeliness  of  review  is  sought.  All  books  are  reviewed  within  a 
month  of  their  receipt.  The  same  statement  is  true  of  the  arti- 
cles and  papers  that  are  indexed.  Also,  as  in  choosing  books  for 
review,  the  choice  of  articles  and  papers  for  indexing  is  based  on 
merit.  Numerical  strength  in  "titles  indexed"  is  not  sought;  ex- 
cellence of  selection  is  sought. 


The  purposes  of  the  Monthly  Review  Index  arc:  l'"irst,  to  in- 
form civil  engineers  and  contractors  of  the  articles  and  papers  of 
merit  that  arc  published  each  month,  in  such  a  way  as  will  give  a 
clear  idea  of  their  character  and  scope;  second,  to  supply  the 
user  with  the  date  and  place  of  publication,  the  length  of  each 
article  and  the  cost  at  which  it  can  be  secured.  The  name,  adopt- 
ed abbreviation,  place  of  publication  and  price  per  number  of  each 
periodical  examined  for  civil  engineering  articles  are  given  in  the 
list  immediately  following.  The  other  information  is  given  in  the 
index  proper  for  each  article  separately. 

Books  reviewed  will  be  sent  postpaid  on  receipt  of  price  by 
the  Book  Department  of  Engineering  Contracting;  periodicals, 
etc.,  containing  articles  indexed  should  be  ordered  direct  from 
the  publishers. 


UST  OF  PERIODICALS  INDEXED. 


American   Aicliitect    (Am.    Aich.),    Xew   Yolk,    X.    Y.;    w;    Txlu    jii  ; 

Jo   cts. 
American  Builders'  Review  (Am.  Bldrs.  Rev.).   San  Francisco.  Cal.; 

m:    i.xlO    in.:    .50    cts. 
American  Cirpenter  and  Builder  (Am.   Car.   &   Bldr.).   Chicago.   111.; 

New  York,   N.    Y.;   m;   7x10  in.;  20  cts. 
American    Engineer   and    R.    R.    Journal    (Am.    Engr.    &    R.    R.    JI.). 

York.    N.    Y. :    m;    7x10   in.;    20  cts. 
American    Gas    Light   Journal    (Am.    G.    L.   Jl.).    New    York;    X.    Y.; 
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ROADS  AND  STRHETS. 

Some  Experiments  Upon  the  Beam  Like 
Strength  of  Brick  Pavements.  Kukt  -Cnnlr.. 
July  S.   I'JOS,  '.p. 

Describes  tests  by  Prof.  Ira  O.  Baker  of 
six  biams  iif  brU'k  with  Brout  Joints,  and 
draws  coniparUons  with  concrete  beams  of 
similar   dimensions. 

Road  Construction  Over  Swamps  and  Peat 
Bogs.   Kn>,T.-fi>ntr..  July  L'O.  IDIIS;  1-3  p. 

nrlef  description  of  methods  employed  In 
the  ahoTe  work. 

Automobiles  and  Road  Wear.  Mun.  Jl.  and 
Hiif,-..    July    22,    IDOS;    I'i    pp. 

An  abstract  of  ;i  paper  read  before  the 
Incorporated  Institution  of  Automobile  Engi- 
neers of  Great  Britain.  The  paper  treats  of 
the  causes  of  Injuries  to  macadam  by  auto- 
mobiles, and  elves  some  data  on  the  com- 
parative bearing  surface  of  different  tiros. 

Data  on  Handling  Cast  Iron  Pipe  Culverts. 
Hner.-Contr..   July   1,    1»0S;    ',3    p. 

GlTes  cost  Jala  on  the  unloading,  hauling 
and   plaeins  of  cast   iron   pipe   for  culverts. 

Data  on  Macadam  and  Gravel  Road  Work. 
Knsr.-Contr..   July   1,    ISIUS;    M,    p. 

Cost  p«r  wibit^  yard  of  macadam  for  a 
road:    also    fur    grayel. 

Killino  Weeds  Along  Country  Roads. 
Hnsr.-C»ntr.,   July  1.    190S;    li   p. 

OiTtts  suni»  methods  of  killing  the  mus- 
tard. Canad*  thistle,  horse  nettle  and  other 
wee>ds. 

The  Cost  of  Applying  Tarvia  and  Screen- 
ings to  a  Road.  lintr.-Contr..  July  1.  1908; 
H  p. 

Descrl^«s  methods  in  Camden  County.  N. 
J.,    by   apBli»atiiin    of    tarvia  and   screenings 

Methods  of  Using  a  Road  Grader  on  Hills. 
Bngr.-C^ntr.,   July   1,   19uS;    H   p. 

DesciibaB  nisthods  of  grading  roads  in 
hilly   and   stony   pl.-ices. 

Method  and  Cost  of  Using  Calcium  Chlo- 
ride as  a  Dust  Preventative.  Kngr.-Contr.. 
July   1,   190S;    %   p. 

Describes  methods  employed  and  results 
•btained  by  U.  S.  Official  of  Public  Roads 
of  a  series  of  tests  to  determine  value  of 
calcium  shlorids  as  a  dust  preventative. 
Data    on    cost   of  work   are   Included. 

The  Best  Method  of  Mixing  and  Laying 
Tar-Macadam  for  Streets  and  Roads.  By 
Jolm  tt.  Bredie.  Surveyor,  July  17,  1908: 
IM    pp. 

Describes  the  English  method  of  con- 
structing tar-macadam  roads,  describing 
the  feundation.  tar-macadam  surface,  metli- 
od  of  mixing,  laying,  and  gives  iimilations 
of    tar-macadam    roads. 

SEWF.RS. 

Sewage  Purification  at  Washington,  Pa. 
By  R.  W.  Pratt.  Eng.  News,  July  IK.  1908. 
Sl-3   pp. 

An  elaborate  general  description  of  the 
sewer  system,  old  disposal  plant  and  new 
disposal  plant  of  2,000  000  gallons  daily  ca- 
pacity, with  maps  and  plans  of  the  filters 
and  other  structures.  Tables  of  sewage 
analysis  arc  given  and  the  contract  costs  of 
the  work  are  stated.  A  well  written  gen- 
eral descriptive  article. 

Contractor's  Plant  for  the  Sewage  Purifica- 
tion Works  at  Washington,  Pa.  By  R.  F. 
Proctor.   Eng.    Xews.    July   16,   1908,   1%   pp. 

Describes  lay-out  and  composition  of  con- 
tractor's plant  for  constructing  sewage  puri- 
fication work.s.  with  some  account  of  the 
methods  followed   in  prosei-uting   the  work. 

Colloids  In  Sewage  Purification.  Mun.  Jl. 
&   Ens.,  July  1,  1908;  1  pp. 

Brief  summary  of  some  experiments  eon- 
ducted    at     Hampton.     E'ngland. 

Sewerage  and  Drainage  of  New  Orleans. 
Mun.   Jl.   &   Eng..   July   1,    1908,   3^4   pp. 

General  illustrated  articles  describing  sew- 
erage and  drainage  .system  of   New  Orleans. 

Sewerage  Statistics.  Mun.  Jl.  &  Eng.,  July 
22,    1908.     1V4    pp. 

Tables    containing    data    collected    by    the 


Sanitary  Hectlon  of  the  Boston  Society  of 
Civil  Engineers.  Reports  on  pumping  and 
disposal  of  sewage  are  given  from  seven 
cities    or   towns. 

Sewerage  Statistics.  Mun.  Jl.  &  Eng,  July 
S.  190S:  3  pp. 

Tables  containing  data  collected  by  the 
Sanitary  section  of  the  Boston  Society  of 
Civil  Engineers  on  the  collection  of  sewage 
.itul  tlie  ciuantity  dlschaigod.  Reports  are 
given  from  24  cities,  and  the  article  includes 
brief  description  of  the  methods  employed 
In  the  cities  reporting  in  cleaning  sewers. 

Standard  Forms  for  Sewerage  Data.  By 
Harrison  P.  Kddy.  Mun.  Jl.  &  Eng.,  July 
1.    1908;   1V4   pp. 

Shows  the  standard  form  recommended 
by  the  sanitary  section  of  the  Boston  So- 
ciety of  Civil  Erngineers  for  use  by  cities 
and    towns    in    reporting   sewerage    statistics. 

Night  Soli  Collection  and  Disposal.  Mun. 
Jl.  &   Eng..  July  1,  1907;  3  pp. 

Tables  givinjr  data  collected  by  the  Amer- 
ican Society  of  Municipal  Improvements. 
The  tables  contain  reports  from  43  cities  o« 
the  methods  of  collection,  apraratus  used, 
amount    removed,    disposition,    etc. 

Hydrolytlc  Sewage  Tanks.  Mun.  Jl.  * 
Eng..    July   1.    1908;    3    pp. 

The  article  treats  of  the  hydrolytlc  tank 
sewage  treatment  system  at  Norwich,  Eng- 
land, and  gives  information  as  to  the  prin- 
ciples of  action,  the  construction  of  the 
tanks,  theory  of  operation,  etc.  The  mat- 
ter is  taken  from  a  paper  by  Arthur  E. 
Collins,  City  Engineer  of  Norwich,  England, 
read  before  the  Incorporated  Association  of 
Municipal    and    County    Engineers. 

Plans  for  Sewerage  Systems,  Mun.  Jl.  .& 
Eng.,   July   1.   1908:   1    pp. 

Rules  and  regulations  issued  by  New  York 
State  Board  of  Health  for  guidance  of  cities 
and  towns  in  the  preparation  of  such  plans 
for  sewer  systems  and  sewage  disposal 
works  as  may  be  submitted  to  the  State 
Conimissioner    of    Health. 

Sewerage  of  Queens  Borough.  By  Albert 
Schreiner.  Mun.  Jl.  &  Eng.,  July  1.  190.8: 
4%    pp. 

.\bstract  of  a  paper  used  before  the  Mu- 
nicipal Engineers  of  New  York  City.  The 
article   is  general   in   character. 

Utilization  of  Residuals  from  Refuse  De- 
structors. By  H.  Percy  Boulnois.'  Surveyor. 
July  17,   190S;   2  pp. 

Treats  of  the  various  methods  of  dispos- 
ing of  the  residuals  from  refuse  destructors, 
including  various  uses  for  clinkers. 

The  Hampton  Doctrine  in  Relation  to  Sew- 
age Purification.  By  W.  Owen  Travis, 
Surveyor,   July   10,   1908;   3   pp. 

A  paper  read  at  the  Association  of  Man- 
agers of  Sewage  Disposal  Works  at  Leices- 
ter. England.  The  Hampton  doctrine  teaches 
that  the  purification  process  is  essentially  a 
physical  operation,  being  in  its  complete  ex- 
pression,   a   continuous   dissolution  action. 

The  Septic  Tank  Process.  Surveyor,  July 
3  and  July   10.   190S;   ,■.   pp. 

Full  text  of  the  Judgment  by  the  U.  S. 
Court  ot  Appeals  in  favor  of  the  Cameron 
Septic  Tank  Co.  upholding  the  septic  tank 
processes  patent  of  the  company;  a  summary 
of  the  history  of   the  septic   tank. 

WATER-WORKS   AND    HYDRAULICS. 

Planning  the  Execution  of  a  Contract  for  a 
Dam.  the  Methods  Used.  Together  with 
Some  Notes  and  Comments  on  the  Plant 
Needed  and  the  Life  of  Such  a  Plant.  Eng.- 
Contr..   July    l.'),    I'JOS;    4V2    i)p. 

The  dam  was  the  Cross  River  Dam  for  the 
New  York  water  supply.  Gives  plans  of 
various  contractors  for  doing  the  work,  for 
plant  lay-out.  etc..  with  estimates  of  plant 
deprcci.ations,  plant  required,  etc.  An  arti- 
cle containing  many  data  which  will  be 
found  useful  by  engineers  and  contractors 
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TIIK  nrcKmnUun  of  siirtftop  .ind  Ihr  prfvontlon 
of  (lust  on  iiiucadamlzed  roads  form  iho  prob- 
lem now  to  bo  .solved  by  i'lurtnoers  rhare'»d 
with  the  maintenance  of  the  many  thousands  of 
miles  of  broken-sione  roads  which  have  been  built 
throuchoul  the  United  States  during  the  past 
decade. 

Dnrlne  ljr«.  with  the  Inrreased  use  of  motor- 
cars, this  pri>blem  became  ai-uti-,  and  In  IWH  't  Is 
conceded  to  be  .s  matter  nf  prompt  betiernieut,  or 
ceneral  destruction,  of  costly  hlirhways. 

This  Implies  thai  new  roads  proposed  and  In 
proaress  must  be  betier  bull!  than  the  old  ones; 
that  they  must  be  better  bonded  and  surfaced: 
and  that  these  resuils  must  be  reached.  It  possible, 
without  unduly  Increasing  the  cost. 

Prpser\'atlon  of  pxistin2  ro.ids  and  du-st  prcTen- 
tion  on  them  an-  the  matters  which  are  most 
ureent.  and  road-builders  have  been  workmc  and 
experimenting  to  these  ends  with  results  which  are 
here  for  the  first  time  compiled  and  •ondensed 
Into  book  fona. 
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OIL  EMULSIONS— 

Summary.  Various  oils  used.  Objeetlons. 
Methods;  Cook's  emulsion;  Westrumlte. 
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reasons.  History.  Tar-sprayin?  machines: 
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Clare's  patent  Tar-Compo.  Methods:  Clean- 
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comparative  costs.  Tarred  crushed  stone;  kinds 
of  rock;  methods:  surfacing  old  roads;  poor 
method;  comparative  costs  at  seven  places  In 
F.ntrland.  The  "Gladwell"  system:  summary; 
methods:  cost;  opinions.  Tar-macadam  in 
United  States  and  Canada:  summary;  opinion. 
Methods  und  costs.  Comparative  costs  tn 
Massachusetts;  improved  methods. 

ROCK-ASPHALT  MACADAM— 

.•^unmiary.  Sources  of  supply.  Limitations  Of 
use.  Methods:  In  Little  Rock.  .Arkansas;  de- 
tails; cost.  In  Bowling  Green.  Kentucky;  de- 
scription of  material:  methods:  results:  cost. 
LTse  In  "Gladwelt"  system.  Sheet  rock-asphall; 
methods:  cost.    Binder  for  macadam. 

BITULIIMIC  PAVRMEM  — 
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Cost  of  Sand  for  a  Filter,  Showing  the 
Cost  of  Washing  and  the  Per  Cent  Washed 
Away.     Ene.-Contr..    Julv    22.    1908;    'A    p. 

Gives  costs  and  other  interesting  dita  con- 
cerning sand  washing  at  Lawrence.  Mass.. 
Hltcr    plant. 

Coefficients    of    Discharge    Through    Circular 
Orifices.     Eng.    News,    July    9.    19US;    hk    p. 

Gives  conclusions  of  elaborate  sciies  of 
tests  made  at  Melbourne,  Australia,  by  H.  J. 
T.    Bilton. 

The  Testing  Station  and  Filter  Plant  and 
Improvement  of  the  Feaple's  Water  Co.,  by 
W.  W.  De  Berard  and  Langdon  Pearse,  Oak- 
land, Cal.     Eng.   Rec,   July  2.i,    1908;  :!  pp. 

Describes  the  work  done  by  the  experts 
of  this  company  in  making  tests  to  decide 
upon  the  best  method  of  fiHraticn  to  be  in- 
augurated by  this  company.  The  testing 
apparatus  is  described,  and  forms  shown 
upon  which  the  results  of  the  filtration  in- 
vestigations are  kept.  A  large  number  of 
expel  iments  were  made.  An  interesting  arti- 
cle for  water  works  engineeis  and  superin- 
tendents. 

Hydraulic  Power  Development  by  the 
Town  of  Kenoia.  Eng.  Rec,  July  IS.  190S. 
-    pp. 

A  description  of  the  general  design  of  this 
plant  and  of  the  construction,  illustrated 
with    drawings   and    photograi.hs. 

Recent  Develcpments  in  Fire  Protection. 
By  Gorman  Tana  'lech.  Qr.,  June,  1908. 
22   pp. 

Reviews  the  importance  of  fire  protection. 
Gives  historical  data  as  to  appliances  for 
extinguishing  fires.  Then  automatic  sprink- 
lers are  described  and  in  connection  with 
them  various  dry  valves.  Next  is  taken  up 
alarm  TalTes.  then  gravity  and  pressure 
tanks,  followed  by  a  discussicn  of  various 
kinds  of  pumps.  Then  alarm  services  are 
described  and  protection  of  buildings  by 
fire  doors,  shutters,  wired  glass,  hose  and 
hydrants. 

Steel  Sheet  Piling  for  Pipe  Line  Trench. 
R.   R.   Age   Gaz  ,   July   3,    19n.S:    1    p. 

Gives  the  method  of  driving  the  steel  piles 
and  of  making  them  water  tight  in  quick- 
sand. States  the  lump  sum  c;st  of  material 
and  driving,  and  compares  this,  with  the 
possible  costs,  if  lumber  had  been  used. 
Shows   a   saving    of   48    per   cent. 

Repairs  to  a  72-in.  Main  Under  30  ft.  of 
Water.  By  A.  W.  Cuddeback.  Con.  Engr.. 
July   3,    190S.     3   pp. 

Desciibes  construction  of  concrete  encased 
steel  water  main  under  Hackensack  River 
for  the  water  supply  of  Jersey  City  and  in 
detail  the  methods  adopted  on  two  occasions 
to  repair  leaks  which  had  developed  under 
water. 

Water  Hammer  Tests.  Eng.-Contr.,  July 
1,   1908;    %   p. 

Gives  results  of  tests  made  to  measure 
the  water  hammer  effect  caused  when  a 
hydrant    is  quickly   shut   down. 

Reducing  the  Cost  of  Coal  in  the  Boiler 
Room  of  Water  Works.  By  W.  L.  Watson. 
Eng.-Contr.,    July    1.    190S;    1    p. 

Gives  methods  adopted  to  reduce  fuel  costs 
of  pumping  and  results  of  comparative  econ- 
omy tests  of  new  method  and  method  pre- 
viously used.  The  article  is  of  decided  in- 
terest   to    power    plant    engineers. 

Corrosion  of  Steel  and  Iron  Mains.  Mun. 
Jl.    &    Eng.,    July   29,    190S;    1%    PP. 

Gives  experiences  with  water  mains  In 
Rochester,  Atlantic  City.  Allegheny,  Pitts- 
burg, Cambridge,  New  Bedford  and  Port- 
land, Ore.,  and  probaHe  causes  of  corro- 
sion. 

The  Water  Softening  and  Filtration  Plant 
at  McKeesport,  Pa.  Eng.  Rec,  .\ug.  1.  1908; 
4   pp. 

Gives  an  account  of  the  new  water  soft- 
ening system  and  filtration  plant  built  by 
this  town,  describing  the  methods  of  treat- 
ing the  water  and  of  constructing  the  plant. 


Wells  and  Boreholes  for  Town  Water  Sup- 
ply. By  H.  Asliton  Hill.  Surveyor,  July  17. 
1908;    6   pp. 

In  this  paper,  which  was  read  befoi  e  the 
Association  of  Water  Engineers  at  Birming- 
ham, England,  the  author  discusses  In  a 
general  way  from  his  personal  experiences. 
the  matter  of  sinking  wells  and  boieholes. 
The  subjects  treated  in  the  paser  Include: 
Legal  right  to  take  underground  water; 
analytical  coiililiuns  of  underground  water; 
relative  merits  of  wells  and  boreholes  and 
notes  on   construction. 

Tie  Dcsgn  sr.d  Construction  of  Impound- 
ing Reservoirs.  By  Wm,  Watts.  Surve.sor. 
July  3.   1908,  3  pp. 

A  paper  read  at  the  annual  meeting  of  the 
Association  of  Water  Engineers  at  Birming- 
ham. England.  In  it  the  author  epllcmises 
some  of  his  experience  extending  over  a 
period  of  40  ^eals,  including  the  constiuction 
of  IS  reserv,^irs  for  the  water  supplies  of 
large  cities,  and  of  a  number  of  smaller  incs 
for  private  tirms. 

DRAINAQI2  A\D    IRRIGATION. 

An  Analysis  of  Cost  on  a  Simple  Drainage 
Contract.     Contr..    July    IS.    190S:    1    p. 

Describes  ditch  constiuction  with  dredge; 
in  KishwauUee  Drainage  Di:!trict.  Illinois, 
and   gives   itemized   cost  of  dredge  work. 

RIVERS,  H^RKORS  AND  CANALS. 

Lock  Gates  at  the  Charles  River  Dam, 
Boston  and  Cambridge,  Mass.  By  E.  C 
Sherman.     Eng.   News,  July  9,   1908;   4  pp. 

General  desoripticn.  with  diawlrgs  of  im- 
portant detai.s,  of  steel  gates  for  lock 
through    Charles    River   Dam. 

Break  i.i  the  Cornwall,  Ont.,  Canal  and 
the  Consequent  Draw  Bridge  Collapse,  Eng. 
News.  July  9.  1908;  3\i  pp. 

Describes  break  in  canal,  and  undermin- 
ing of  draw  bridge  pier  by  flood.  The  meth- 
od of  repairing  the  break  is  biieMy  described 
and  is  of  somewhat  special  interest. 

An  Extensive  Sea  Wall  at  Coronado  Beach, 
California.     Eng.    Rec.  July  IS,   1908;    2  pp. 

A  description  of  the  method  of  Iruilding 
a  heavy  rip-rap  shore  protection  along  the 
Pacific  Ocean  front  of  this  teach.  Plans 
showing  cross-section,  of  protection  are 
given  and   the  work   in   detail  is  described. 

pneumatic  Caisscn  Foundation  fcr  th5 
Light  House  at  the  Elbow  of  Cross  Ledge. 
Deleware     Bay.     Eng.     Rec,     July     2;.,     190S; 

1%    pp. 

Describes  the  situation  of  this  light  house 
and  the  design  of  the  met-il  ca'sson  and  the 
method  of  towing  it  into  position  and  sink- 
ing it  in  rlioc  Consideralle  troijbie  was 
experienced   in    towing. 

U.  S.  Improvements  of  the  Columbia  Riv- 
er, Oregon  and  Washington.  By  W.  P.  Hard- 
esty.     Eng.    News,    July    30,   1908,    8   pp. 

General  description  with  illustrations  of 
the  jettv  work  at  the  mouth  of  the  Co- 
lumbia River  and  also  of  the  Cclilo-Dalles 
canal  around  the  rapids  in  the  same  stream. 
The  general  methods  of  construction  adopted 
are  explained,  and  contract  prices  are  given. 
A   good    general   descriptive  article. 

RAILWAYS. 

Cost  of  Driving  an  Earth  Tunnel  for  a 
Railroad.     Eng.-Contr..    July    1,    1908;    2    pp. 

Gives  detailed  costs  of  constructing  a 
single  track,  soft  ground,  timber  lined  rail- 
wav  tunnel  2,360  ft.  long,  with  description  of 
methods  of  work.  A  valuable  cost  article  on 
soft    ground    tunneling. 

Cost  cf  Transporting  Men.  Tools  and  Sup- 
plies on  Railroads  for  Grading.  Kng.-Contr.. 
July   8,    190S;    %   p. 

Gives  figures  for  use  in  estimating  cost 
charges  to  be  made  on  railway  work  for  ex- 
pense of  transporting  men.  tools  and  sup- 
plies. 
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The  Design  of  Highway 
Bridges 

and  the 

Calculation  of  Stresses  in 
Bridge  Trusses 

By  MILO  S.  KETCHUA\, 

C.  E.,  M.  Am.  See.  C.  E. 
Dean  of  CoIIckc  of  EnRinccnnK.  and  Profejwor  of 
Civil   EnKinecrinK.    University    of    Colorado. 
Author  o?  "Steel  Mill  KuildinKs"  and  "Walln, 
Bins  and  Grain  Elevators." 

Cloth ;  6x9  inches ;  xiv  +  .S50  pages ; .?(»» 
figures  in  the  text,  77  tables,  and  H 
folding  plates,  Printed  and  bound 
uniform  with  "Steel  .Mill  Buildings" 
and  "Walls  and  Bins." 

Price,  $4.00  net 

TABLE  OF  CONTENTS 
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Methods    lor    the    Calculation    of 
Stresses  in  Framed  Structures. 
Stresses  in  Beams. 
Stressesin  Highway  BridgcTrusses 
Stresses  in  Railway  BridgcTrusses. 
Stresses    in    Portal*  and    Lateral 
Systems. 

Stresses  in  Pins.  Combined  and 
Eccentric  Stresses,  Stresses  in  Rol- 
lers, Deflection  of  Trusses,  Cam- 
ber, etc. 

The  Solutions  of  J*  Problems  i« 
the  Calculation  of  Stresats  ia 
Bridge  Trusses. 

Part  H. 
The  Design  of  H  ghway  Bridges. 

Chapter         X.    The  Design  of  Short  Span  Steel 
Bridges. 
XI.    The  Design  of  High  Truss  Steel 

Bridges. 
XII.    The    Design    of     Plate    Girder 
Bridges. 

XIII.  The  Design  of  Truss  Members. 

XIV.  The  Details  of  Highway  Bridge 
Members. 

XV     The   Design  of   Abutments  aad 

Piers. 
XVI.    Stresses  in  Masonry  Arckea. 
XVII.     Design  ol  Masonry  Bridges  and 
Culverts. 
XVIIl.    The  Design  of  Timber  and  Com- 
bination Bridges. 
XIX.    The  Erection  and  Cost  of  Higfc- 
way  Bridges. 
XX.     Principles  of    Design  of    High, 
way  Bridges. 

Part  MI. 
Highway  Bridge  Details. 

Chapter  XXI  Estimate  of  the  Weight  of  a  IW 
Foot  Span  Steel  Pin-Connected 
Highway  Bridge. 
XXII.  Calculation  of  the  Efficiencies  of 
the  .\Iembers  of  a  liiO  Foot  Span 
Steel  Pin  -  Connected  Highway 
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Appendix        I.    General   Specifications  for  Steel 
Highway  Bridges. 
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Price  of  Ralls  for  Thirty-two  Years.     Kim 
ronlr..   .July  S.   lliOS;   ',i   p. 

Tabic  shitwing  price  of  r.nils  for  evtM>' 
ycnr  from   1S76   to  1907,   Inclusive. 

Cost  of  Reconstructing  Street  ^Railway 
Cable  Line  Into  Electric  Line  at  San  Fran- 
cisco,  Cal.     lOiiK-Contr..   July    2D.    190S;    7;,    p. 

Summarizes  by  Items  co.'st  of  taking  out 
old  cable  construction  and  building  new 
track  for  electric  power.  Spocl.il  methods  of 
work  kept  the  cost  down  to  slightly  over  $•'■ 
per  linp.il   foot  of   track. 

Mashed  and  Split  Rail  Heads  on  the  Bur- 
lington System.  Kng.  Rec.  .July  IS,  IHOS. 
%   p. 

Abstraclid  from  a  papi'r  by  \V.  H.  Wlck- 
horst.  Engineer  of  Tests  of  tlie  Burlington. 
delivered  before  the  American  Society  for 
Testing  Materials.  Shows  .some  rails  with 
mashed  heads,  and  gives  an  explanation  for 
such  splitting  of  the  rails.  Also  gives  the 
chemical  analysis  of  samples  taken  from 
these   rails. 

Telephoning      in      Railroad      Operation.     1!\. 
W.    E.    Harkncss.     K.    K.    Age    Caz..    July    1). 
1908;   2^4    pp. 

A  paper  read  before  the  New  York  Tele- 
phone Society.  Shows  the  use  of  telephones 
In  conducting  railroad  business,  and  espe- 
cially in  train  disrntchin?.  Reviews  the  use 
of  the  telephone  for  this  work  in  the  past. 
and  shows  that  many  roads  are  investi- 
gating its  merits,  or  are  making  tests  of  the 
telephone    for    train    <lispatching. 

Some  Features  of  the  Present  Steel  Rail 
Situation.  By  C.  B.  Dudley.  Eng.  New.'s. 
July  2.   1!)0S;   Cii   pp. 

This   is  an   unusually   interesting   presenta- 
tion of  the  modern  serj'ice  conditions  affect - 
•  ing   rail   design   and   of   the  work  which   ha.s 
been   done   so   far  to   meet  these   conditions. 
An  article   of   interest   to   railway   engineers. 

T-Rail  Track  Construction  in  Detroit. 
Elec.  Ry.  JI..  July  2i').  lOOS;   Vi  i>. 

Illustrates  track  structure  and  describes 
briefly  method  of  construction  using  car- 
mounted  concrete  mixer  and  crew  citr  for 
concrete  work. 

Spiral  Table  of  the  Canadian  Pacific  Rail- 
way.    Eng.   Rec.  Aug.   1.  190S;  6  pp. 

Gives  tables  prepared  for  u-se  on  this  rail- 
road, b.ased  on  Holtrrook's  Spiral.  Gives  the 
formula  and  the  principles  on  w'hich  the 
tables  are  based,  and  a  mathematical  dis- 
cussion of  this  spiral.  Also  shows  how  to 
use  the  tables.  Illustrated  witli  a  number 
of  drawings. 

BRIDGES,  BUILDINGS  AND  FOU\D.A= 
TIONS. 

A  iVIcdei  C-3r  Repair  Shop.  Elec.  Ry.  Ji.. 
July    i,    IHOS;    (J    pp. 

Reprint  of  report  of  committee  of  the 
Street  Railway  Association  on  a  model  cax 
repair  shop  for  a  road  operating  100  cars. 
The  requirements  are  stated  and  complete 
plans  and  description  of  shop  meeting  these 
requirements  are  given.  A  detailed  estimate 
of  tho  cost   uf  the  sliop  descrilsed   is  ^iven. 

New  Buildings  for  the  United  States  Naval 
Academy,  Annapolis,  Md.  By  Ernest  Flagg. 
Am.   .\rcb..  July  1  and  .S.   190S;  34  pp. 

Describes  from  architectural  viewpoint  the 
elaborate  new  Naval  Academy  1  uildings  for 
the  U.  S.  Government  at  Aimapolis.  Md. 
Tlie  article  is  accompanied  by  numerous 
plans  and  handsome  half-tone  views  of  the 
completed   buildings. 

Method  of  Erecting  Transmission  Line 
Towers  in  /issembled  Condition  by  Means  of 
Gin  Poles,  with  Some  Data  on  Cost.  Eng. - 
Contr.,   July   1.   i'Mi.    ',™   p. 

The  towers  were  of  structural  steel  aver- 
aging 2.200  lbs.  in  weight.  The  article  de- 
scribes method  of  assembling  tower  and  its 
erection  complete,  with  gang  organization 
and   giMicral  costs  of  erection. 

Method  of  Removing  the  Large  Train  Shed 
at   Grand  Central   Station.   New   York.      Bv   1; 


"/  would   have  gncn   $1,000.00  ]or  iht^    book  a 
year  ago." — ^W.  H.  Burk,  Knoxville,  Tenn. 

''FIELD  SYSTEM" 

By  FRANK  B.    OILBRETH,  M.  Am.  Soc.  M.  E. 


WHO  THE  AUTHOR  IS.— Frank  B. 
Gllbreth  is  the  contractor  who  has  made 
the  "cost-plus-a-flxed-sum-contract"  fa- 
mous. In  order  to  handle  contract  work 
scattered  all  over  North  America,  Mr. 
Gllbreth  found  it  necessary  to  develop  a 
systeiTi  whereby  his  foremen  would  exe- 
cute work  properly,  promptly  and  eco- 
nomically. The  code  of  rules  and  In- 
structions to  his  foremen,  and  the  printed 
forms  for  their  reports,  were  bound  In 
book  form,  and  this  book  Mr.  Gllbreth 
called  his  "Field  System."  Mr.  Gil- 
breth's  contracts  have  covered  the  wid- 
est possible  range.  Railways,  canals, 
dams,  factories,  office  buildings,  whole 
industrial  towns,  are  among  the  works 
that  he  has  executed. 

WHY  ENGINEERS  SHOULD  STUDY 
"FIELD  SYSTEM."— Every  engineer 
should  know  how  to  manage  men,  for, 
whether  he  confines  himself  to  purely 
professional  work  or  enters  into  business 
of  executing  construction  work,  his  am- 
bition should  be  to  direct  the  men  under 
him  in  a  manner  that  will  secure  the 
greatest  possible  efficiency.  A  revolu- 
tion in  the  art  of  managing  men  is  now 
in  progress.  Direct  personal  supervision 
was  once  deemed  essential.  To-day. 
however,  "system"  is  fast  supplanting 
personal  supervision.  By  "sj'stem"  we 
mean  printed  or  written  directions  tor 
employes  to  follow,  and  daily  reports 
that  show  what  the  employes  have  done. 
System  of  this  sort  has  recently  been  ex- 
tended to  the  field  survev  work  of  the 
U.  S.  Geological  Survey.  While  Gil- 
breth's  "Field  System"  is  not  a  system 
for  the  management  of  surveys,  for  ex- 
ample, it  is  rich  in  suggestions  that  can 
he  applied  in  the  management  of  any 
kind  of  field  work,  whether  employes  are 
engaged  in  surveying  or  in  construction. 
Its  rules  and  methods  are  applicable  to 
office  work,  in  so  far  as  the  principles 
involved  are  concerned.  The  book,  in 
brief,  is  a  treatise  on  the  science  of 
managing  men  by  system.  No  engineer 
who  aims  to  be  more  than  a  subordinate 
can  afford  not  to  have  this  treatise,  writ- 
ten by  a  man  who  is  an  acknowledged 
adept  in   managing  men. 

Hundreds  of  engineers  have  gone  into 
the  contracting  business  during  the  past 
few  years,  and  there  is  room  for  thou- 
sands more.  But  If  they  are  to  succeed 
in  any  great  measure,  it  must  be  by  the 
intelligent  application  of  system  and  cost 
analysis.  Gilbreth's  "Field  System"  does 
not  cover  the  whole  field,  nor  was  it 
written  to  cover  it,  but  it  does  cover  a 
very  important  part  of  the  field,  and  a 
part  upon  which  practically  nothing  has 
ever   been    written. 

WHY  CONTRACTORS  SHOULD  HAVE 
"FIELD  SYSTEM."— Jlr.  Gllbreth  has 
done  in  contracting  %vhat  Mr.  W.  L. 
Douglas  and  Mr.  Marshall  Field  have 
done  in  the  mercantile  field.  He  has 
taken  a  class  of  work  involving  endless 
detail,  and  has  reduced  the  handling  of 
these  details  to  a  system  by  virtue  of 
which  economy  in  construction  and 
celerity  in  performance  are  secured,  re- 
gardless of  place  or  men.  Every  one  has 
heard  the  expression,  "one-shovel  con- 
tractor," meaning  a  contractor  capable 
of  managing  only  one  steam  shovel  at  a 
time.  The  "one-shovel  contractoi-"  is 
the  antithesis  of  the  contractor  having 
a  system.  The  "one-shovel  contractor" 
receives  dally  reports,  it  is  true,  but  his 
reporters  are  his  two  eyes.  The  "one- 
shovel  contractor"  has  a  code  of  instruc- 
tions for  his  men.  it  is  true,  but  his 
ready  tongue  is  the  only  leaf  of  a  code 
bound  between  the  cover  of  two  Jaws. 
The   day   of   the   "one-shovel   contractor" 


Is  not  yet  gone  entirely,  but  It  will  pass 
rapidly  away.  Every  contractor  should 
have  a  field  system  of  his  own.  embody- 
ing his  own  experiences  and  covering  his 
own  necessities,  but  In  the  developing  •f 
such  a  field  system  no  contractor  can 
afford  not  to  study  the  work  of  Mr.  Gll- 
breth. 

COPIES  OF  "FIELD  SYSTEM" 
STOLEN. — Wlien  it  became  generally 
known  that  Mr.  Gllbreth  had  supplied  his 
foreman  and  superintendents  with 
printed  Instructions,  copies  of  tho  book 
were  bribed  from  his  employes,  and  pho- 
tographed page  by  page,  from  cover  to 
cover.  Other  copies  were  "lost."  and 
thus  made  way  with  entirely.  Huge 
salaries  were  used  to  hire  away  Mr.  Gil- 
breth's superintendents,  for  the  purpose 
of  getting  not  only  their  trained  services, 
but  for  their  knowledge  of  the  contents 
of    the    "Field    System." 

MAKING  THE  BOOK  PUBLIC— Mr. 
Gilbreth's  action  in  making  public  his 
"Field  System"  in  its  entirety  is  without 
precedent  in  the  world  of  business.  It 
is  an  act  that  puts  contracting  on  the 
high  professional  level  of  civil  engineer- 
ing. The  civil  engineer  discloses  his 
method  of  designing  a  structure,  his  pur- 
pose being  to  assist  other  engineers  In 
doing  as  well.  In  the  interest  of  scien- 
tific advancement  the  engineer  places  on 
record  what  he  has  found  to  be  economic 
or  effective.  In  the  sanie  spirit — we  may 
call  it  tlie  modern  American  spirit — Mr. 
Gllbreth  has  permitted  publication  of  his 
private  code  of  instructions  to  his  men — 
his  "Field  System."  He  believes  that 
contractors,  and.  indeed,  all  professional 
business  men.  will  become  far  more  ef- 
ficient as  managers  of  men  if  such  sys- 
tems as  this  are  disclosed.  He  believes 
that  in  the  general  rise  of  efficiency  that 
will  occur  all  those  engaged  in  business 
will  share.  He  believes  that  those  who 
are  best  fitted  to  be  leaders  will  remain 
leaders.  Character,  experience  and  abil- 
ity will  have  the  same  relative  weight 
as  ever.  In  these  beliefs  every  broad- 
minded  man  ought  to  concur. 

China  is  a  nation  that  worships  "trade 
secrets."  It  Is  a  nation  of  industrial 
mutes.  Their  arts  and  their  manufac- 
tures are  taught  by  father  to  son.  and 
zealously  guarded.  There  has  been  no 
pyramiding  of  improvements  upon  one 
original  invention  as  a  base.  The  Chi- 
nese do  not  lack  Inventive  ability.  They 
are  merely  cursed  by  the  curse  of  secret- 
iveness.  Their  industries  are  plastered 
with  signs  of  "No  admittance,"  an*  are 
mummified  in  consequence.  In  striking 
contrast  with  the  Chinese  method  Is  the 
American  method.  Our  doctors,  or  en- 
gineers and  our  men  of  science  gener- 
ally have  never  concealed  their  discover- 
ies or  their  improvements.  Latterly  our 
business  men  have  shown  a  recognition 
of  the  truth  of  the  general  proposition 
that  it  pays  the  individual  to  share  his 
discoveries  with  the  rest  of  his  fellows. 
Such  generosity,  in  the  tinal  analysis.  Is 
simply  an  enlightened  selfishness.  The 
publishers  of  Gilbreth's  "Field  System" 
urgently  request  other  contractors  and 
business  men  to  come  forward  with  their 
systems,  and  put  them  permanently  on 
record.  Let  business  men  generally  adopt 
the  altruistic  policy  that  actuates  profes- 
sional men,  and  in  its  prosperity  America 
will  soon  rise  as  far  above  its  present 
level  as  it  now  stands  above  the  level 
of  the  Chinese  Empire. 

PRICE    OF  THE    "FIELD   SYSTEM."— 

The  book  has  200  pages,  bound  In 
leather,  and  Its  price  Is  JS  net.  post- 
paid. Order  now,  before  the  edition  Is 
exhausted. 
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A.  Harwood.  Eng.-Contr.,  July  1.  1908;  lU 
pp. 

Illustrates  in  detail  the  large  traveling 
center  used  in  removing  the  200-ft.  span  roof 
arches  and  describes  general  method  of 
wiirk. 

Raising  the  Broadway  Bridge.  Boston. 
Eng.   Rec.   July   IS.   190S;   1  p. 

This  bridge  was  a  swing  draw  bridge.  165- 
ft.  span.  60  ft.  wide.  It  was  necessary  to 
raise  it  to  conform  to  some  improvements 
being  made,  .ind  the  article  is  given  over  to 
a  description  of  the  method  of  accomplishing 
this  work.  The  article  is  illustrated.  The 
work  was  done   quickly  and  economically. 

Highway  Bridge  Across  the  Kansas  River 
at  Fort  Riley,  Kansas.  By  Capt.  P.  S.  Bond. 
Eng.   Rec.   July  11   and  IS,   190S;  6  pp. 

This  is  a  timber  bridge,  through  Pratt 
truss,  built  by  the  corps  of  engineers.  U.  S. 
A.  It  is  supported  on  cylindrical  steel  piers. 
The  author  describes  in  great  detail  the  de- 
sign and  construction  of  the  bridge,  and  the 
methods  used  in  erecting.  The  work  was 
done  by  the  engineering  corps,  with  enlisted 
men,  and  the  time  consumed  in  doing  the 
various  kinds  of  work  is  given.  A  very  in- 
teresting  article. 

CONCRETE  AND    REINFORCED   CON- 
CRETE. 

Examples  of  Labo.'--Saving  Machinery  and 
Methods  of  Placing  Concrete  Tunnel  Lining. 
Eng.-Contr..    July    1.    190S;    i    pp. 

Describes  and  illustrates  traveling  centers 
and  side  wall  forms,  derricks,  conveyors  for 
back  filling,  etc..  used  in  constructing  con- 
crete lining  for  tunnels.  Methods  of  operat- 
ing the  various  machines  are  explained  and 
general    costs   r.nd    capacities    are   stated. 

Cost  of  a  Reinforced  Concrete  Railroad 
Culvert  in  Montana.  By  Henry  A.  Young. 
Eng.-Contr..    July   1,   1908;    1  p. 

Describes  method  of  construction  and 
gives  complete  cost  in  detail  of  constructing 
an  arch  culvert  for  an  irrigation  canal  run- 
ning under  railway  embankment.  The  costs 
are   fnWy   itemized   and   ciTSsified. 

Recent  Experiences  with  Reinforced  Con- 
crete and  Concrete  Block  Buildings  in  Fires. 
Eng.-Contr..    July   8.    190S;    1'^    pp. 

A  record  of  recent  fires  in  concrete  build- 
ings compiled  ty  a  committee  of  the  Na- 
tional Fire  Protective  Association.  Charac- 
ter of  building  and  fire  is  stated,  the  de- 
struction  noted  and  conclusions   drawn. 

Methods  and  Some  Costs  of  Constructing 
a  Reinforced  Concrete  Arch  Bridge.  By 
John  Harms.  Eng.-Contr.,  Julv  22.  190S; 
2%  pp. 

Describes  method  of  constructing  three- 
arch  concrete  railway  bridge,  with  drawings 
of  forms  and  costs  of  portions  of  the  work. 

Test  of  Reinforced  Concrete  Beams  25  ft. 
Long,  6'  4  ft.  wide  and  2  ft.  10  ins.  Thick. 
Eng.-Contr..    July  29,   1908;    4   pp. 

Describes  bending  test  made  on  flat  beams 
or  slabs  of  dimensions  noted,  with  results 
in  diagram   and   tabular  form. 

Reinforced  Concrete  Hollow  Floors  Con- 
structed Without  Cementing.  By  Frederic 
R.  Farrow.  Cone.  &  Cons.  Eng..  July.  1908; 
5  PP. 

Describes  and  illustrates  a  number  of 
types  of  floor  construction  of  separately 
molded    hollow   members. 

A  Summary  of  the  Rules,  Regulations  and 
Recommendations  for  the  Use  of  Reinforced 
Concrete  as  Published  in  Various  Countries. 
By  Charles  F.  Marsh.  Cone.  &  Cons.  Eng.. 
July,   1908;    11  pp. 

Gives  in  parallel  columns  essential  clauses 
of  rules,  regulations,  etc..  for  reinforced 
concrete  construction  in  force  in  Great  Brit- 
ain, Germany,  Prance.  Switzerland.  Austria 
and  the  United  States  (New  York  City). 
The  main  facts  brought  out  by  the  com- 
parison are  briefly  discussed. 

Cost  of  Concrete  Manhole  Construction. 
By  Clarence  Mayer.  Contr..  July  l.j.  1908: 
3^4   pp. 


Describes  standard  concrete  vault  con- 
struclion  for  underground  telephone  conduit; 
illustrates  wood  and  steel  forms  used,  and 
gives  average  costs  itemized  for  materials 
and  labor.     An  unusually  sniHi  cost  artlile. 

Methods  of  Constructing  a  Large  Rein- 
forced Concrete  Sewer,  Using  Steel  Centers, 
at  St.  Louis,  Mo.  Eng.-Contr.,  July  1.  1908; 
1  1-6   pp. 

Describes  general  method  of  constructing 
29xl9-ft.  sewer,  using  collapsible  steel  cen- 
ters. 

Tests  to  Determine  the  Effect  of  Addition 
of  Hydrated  Lime  on  the  Water-Tightness 
of  Concrete.  Eng.-Contr.,  July  15,  1908;  1>4 
pp. 

Describes  methods  of  conducting  tests 
and  gives  results  and  conclusions  drawn 
from  them.  The  tests  were  made  by  Mr. 
Sanford  E.  Thompson,  and  show  the  effect- 
ive proportions  of  hydrated  lime  for  water- 
tight concrete  to  be  as  follows: 
Pts.  Pt  Cm.  Pt.  Sand.  Pt.  Stone.  P.  C.  Lime. 
12  4  8 

1  3  5  16 

1  214  41/2  12 

These  percentages  are  based  on  the  weight 
of  the  dry  hydrated  lime  to  the  weight  of  the 
dry   Portland   cement. 

Reinforced  Concrete  Conduits  for  Electric 
Cables.  Long  Island  R.  R.  By  F.  Auryan- 
sen.     Eng.   Xev.s,  July  23.   190S;   1  p. 

Gives  drawings  and  general  description  of 
conduit  construction  consisting  of  IS-duct 
vitrified  conduit  encased  in  cdncrete  rein- 
forced to  act  as  a  beam  and  supported  on 
concrete  piles. 

Bridges   and   Culverts   for    Highway   Traffic. 

Expanded  Metal  and  Corrugated  Bar  Co.. 
St.    Louis.    Mo.     July.    1908;    30   pp. 

This  is  the  third  pamphlet  issued  by  this 
company  on  the  theory  and  design  of  rein- 
forced concrete  structures.  In  this,  special 
problems  met  with  in  the  design  of  highway 
bridges  and  culverts  are  discussed  and  de- 
tail designs  of  flat  slab  bridges,  box  culverts 
and  girder  bridges  are  given.  These  arc 
useful  bulletins  for  engineers.  They  can  be 
had  by  those  interested  in  concrete  ebn- 
structinn   for  the  asking. 

Some  Tests  of  Concrete  Beams  Under  Oft 
Repeated  Loading.  Eng.  Rec.  July  25,  1908; 
3^    pp. 

A  paper  presented  to  the  American  Society 
for  Testing  Materials  by  H.  C.  Berry.  Tells 
of  a  set  of  tests  made  at  the  Laboratoi-y  of 
the  Tjniversity  of  Pennsylvania.  The  effect 
of  a  great  number  of  repetition  of  working 
loads  on  the  strength,  and  elastic  properties 
of  concrete  beams  was  studied.  Illustrated 
with   drawings   and  diagrams. 

The  St.  George  Ferry  Approach  Improve- 
ments, New  York  City.  Eng.  Rec.  July  11. 
1908;   3   pp. 

Describes  the  design  of  a  retaining  wall 
of  reinforced  concrete  that  is  being  built  in 
connection  with  this  ferry  improvement,  and 
gives  in  detail  a  description  of  the  methods 
of  building  the  wall,  there  being  several 
novel   features  in   the  construction. 

Metal  and  Wooden  Forms  in  Concrete  Con- 
struction. By  L.  C.  Wason.  R.  R.  .\ge 
Gaz.,  July  3,   1908;   %  p. 

Discusses  some  economic  features  of  forms 
for  concrete.  Points  out  objections  to  metal 
forms,  and  when  it  is  profitable  to  use  them. 
Speaks  of  the  incompetent  class  of  carpen- 
ters that  has  to  be  employed  for  timber 
form  work.  Shows  b>'  an  example  that  to 
decrease  the  amount  of  concrete  may  so  in- 
crease the  cost  of  forms  as  to  add  to  the 
total  cost  of  the  structure.  Discusses  the 
use  of  rough  and  planed  timber,  and  the 
thickness  of  boards  to  use  in  making  forms. 
A  short  article  with  a  number  of  valuable 
suggestions. 

The  Use  of  Concrete  Piling  in  the  Board 
Walk  at  Atlantic  City.  By  Aldrich  Durant. 
R.   R.   Age  Gaz..  June  17,   1908   (daily  issue). 

3^4   pp. 

Describes  in  detail  the  making  and  driving 


Cements,  Mortars  and 
Concretes 

— Their  Physical  Properties 

An  up-to-date  Compendium  of  Reliable  Teals  of 
Cements.  Mortars  and  Concretes 

By 

MYRON  S.  FAIJf,  Ph.  D: 

Instructor   In    Civil    En«lB«ering,    Col- 

•  umbia   University. 

This  book  contains  a  very  complete 
report  of  the  results  of  tests  made 
during  the  past  fifteen  years,  and 
gives  these  results  In  tables  and  dia- 
grams classified  according  to  tub- 
jects.  This  is  a  reference  book  that 
should  be  in  the  library  of  every  civil 
engineer.  The  contents  Include  chap- 
ters on  Chemical  Properties  of  Cem- 
ent, Physical  Tests  of  Cement,  Gen- 
eral Physical  Properties,  Elastic  Prop- 
erties in  General,  Tensile  Properties, 
Compressive  Properties,  Flexural 
Properties,  Report  on  Uniform  Tests 
of  Cement  by  the  Special  Committee 
of  the  American  Society  of  Civil  Ed- 
gineers.  and  Constitution  of  Cement. 

Clotb,  6x9  inches;  184  paees;  illustrated; 
price  $2.50  net,  postpaid. 


Practical   Cement 
Testing 

By 

W.  PURVES  TAYLOR,  M.  S.  C.  E. 

Engineer    in    Charge    of    Philadelphia 

Municipal    Testing    laboratories. 

This  is  the  first  practical  and  ex- 
haustive treatise  on  this  important 
subject.  It  has  already  been  adopted 
as  a  text-book  by  the  University  of 
Pennsylvania  and  other  technical 
schools.  Bach  chapter  contains  a 
minute  description  of  the  methods  fol- 
lowed in  the  author's  laboritory  and 
many  valuable  suggestions  as  to  the 
"how"  and  "why"  of  cement  testing. 
The  observations  on  the  interpreta- 
tion of  results,  one  of  the  most  dlfB- 
cult  tasks  of  the  novice,  are  especial- 
ly pertinent  and  are  expressed  In  a 
fair  and   conservative  manner. 

The  book  Is  so  complete  that  It  can  be 
nut  in  the  hands  of  a  young  engineer 
with  confidence  that  It  will  enable  him 
to  make  reliable  tests  on  cement.  The 
wealth  of  photographs  and  line  cuts  fur- 
nish the  pictorial  examples  of  hew  to 
conduct  cement  tests,  and  the  300  page* 
of  texts  are  so  explicit  that  even  tht 
most  Inexperienced  man  can  soon  learn 
the  art  of  cement  testing.  Yet  the  book 
has  not  a  superfluous  paragraph.  The 
list  of  chapters  Includes:  (1)  Classifica- 
tion and  Statistics,  (2)  Composition  and 
Constitution,  (3)  Manufacture,  (4)  In- 
spection and  Sampling,  (5)  The  Testing 
of  Cement,  (8)  Specific  Gravity.  (7) 
Fineness,  (8)  Time  of  Setting.  (9)  Ten- 
sile Strength,  (10)  Soundness,  (11)  Chem- 
ical Analysis,  (12)  Special  Tests.  (13)  Ap- 
proximate Tests,  (14)  Practical  Opera- 
tion. (15)  Other  Varieties  of  Cement  than 
Portland.  (16)  Specifications  (The  Au- 
thor's, Am.  Soc.  C.  E.:  Am.  Soc.  Test, 
Mtls. ;  Soc.  Chem.  Indust.:  Corps  Eng.  U. 
S.  A.;  British  Standard,  Can.  Soc.  C.  E.). 

Cloth,  6x9  inches:  330  paxes;  142  illustrations;  58 
tables;  $3.00  net,  postpaid 

The  Myron  C.  Clark  Publisbing  Company 
355  Dearborn  St.,  Chicago 
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of  the  piles  used  In  replacing  the  steel  sup- 
ports of  iho  boiird  walk  nt  Atlantic  City. 
The  plh'S  were  cast  and  thi-n  driven  by  a 
water  Jcl.  and  aflorwiiids  !<ittlcd.  so  that 
they  would  not  slok  undei'  their  load.  Many 
details  of  the  work  arc  desirlhod  and  plan.s 
and    photographs    further   lUiislint*^    them. 

The  Strength  of  Concrete  Beams.  Ry 
Richard  L:  Humphrey.  Geo.  SUr.  Hul.  No. 
344;    5S   pp. 

The  first  bulletin  of  a  series,  giving  the 
results  of  tests  of  lOS  beams,  made  at  the 
structural-materials  testing  laboratories  of 
the  government.  The  Investigations  made 
Involved  a  stndy  of  the  constituent  materials 
of  concrete,  of  Its  strength  when  molded  Into 
various  structural  shapes,  and  of  the  meth- 
ods by  which  Its  maximum  strength  inay 
be  developed  through  various  forms  of  met- 
nllic  reinforcement.  The  results  obtained 
are  given  In  tabular  form,  and  are  com- 
mented upon  and  illustrated  by  diagrams. 
Should  be  procured  by  every  one  interested 
In  concrete. 

Thin  Walls  for  a  Car  Shop.  Eng.  Rec. 
July  4.   ISOS;    "^  p. 

Describes  a  car  shoii  built  by  the  N.  Y.  C. 
&  H.  R.  R.  R.  at  Mott  Haven,  having  the 
outside  walls  made  of  cement  mortar,  rein- 
forced with  truss  metal  lath,  the  thickness 
of   the  walls  being  2^2    inches. 

A  Discussion  of  Metal  and  Wood  Forms 
for  Concrete  Construction.  Eng. -Contr..  July 
^,  1908;   %  p. 

Compares  advantages  of  metal  and  wood 
forms  and  |.'ives  general  suggestions  for 
wood   form  work. 

Cost  of  Two  Small  Concrete  Structures 
for    an    Irrigation    Canal.     Eng.-Contr..    July 

S,  190S:  ■;,  p. 

Gives  Itemized  cost  of  concrete  waste-way 
and  concrete  drop  with  two-way  turn-out. 
with    general    description    of    structures 

Reinforced  Concrete  in  Engineering  Struc- 
tures. I3y  C.  S.  Meik.  Suiveyor.  July  10. 
I90S;   11  pp. 

A  rarer  read  before  the  Institution  of 
Municii^al  and  County  Engineers  at  Notting- 
ham. England.  In  it  the  author  describes 
generally  some  of  the  systems  of  reinforced 
concrete  construction  carried  on  in  works 
under  his  supervision.  Among  the  works 
described  are  the  construction  of  King's 
dock  at  Swansea.  Purfleet  Pier,  figures  of 
cost,  and  detailed  drawings  for  these  works 
being  given.  Various  tests  of  reinforced 
concrete  beams  are  included  in  the  article 
as  is  much  Information  on  reinforii^rl  con- 
crete piles. 

EARTH  AND  ROCK  EXCAVATION. 

— The  Santo  Amaro  Reservoir  and  Hydraulic 
Fill  Dam.  Brazil.  By  Thomas  Berry.  Eng. 
Rec,   July   4.    1908;   3   pp. 

A  general  description  of  the  location  and 
size  of  the  reservoir  is  given  by  the  author; 
then  he  describes  in  some  detail  tlie  method 
of  building  that  part  of  the  reservoir  that 
was  sluiced.  The  features  of  interest  were 
the  delivery  of  about  121.000  cu.  yds.  of  sand 
and  clay  by  means  of  a  "booster"  centrifu- 
gal pump  through  1.200  ft.  of  pressure  pipe. 
and  the  elevation  of  about  39.000  cu.  yds.  of 
sand  and  clay  by  a  hydraulic  elevator 
through  a  vertical  height  of  L'6  ft.  These 
methods  of  elevating  sluiced  materials  have 
been  used  in  hydraulic  mining,  but  their 
application   to  reservoir  construction   is  new. 

Experiments  in  the  Permeability  of 
Earths.  By  C.  Thiem.  W.  P.  &  F.  P..  Julv, 
190S;   l^i  pp. 

Translated  from  La  Technique  Sanitaire 
by  Miss  A.  A.  Garrigan.  Experiments  made 
with  earths  to  determine  their  permeability 
and  to  establiLih  the  use  of  the  Darcy-Dupuit 
formula,  which  Is  based  on  the  proportionate 
speed  of  water  circulating  through  a  porous 
medium  and  the  loss  of  pressure  that  pro- 
duced the  movement.  In  the  experiments, 
fine,  medium  and  heavy  sands  were  used 
and   small  gravel. 


Now  Ready 

CONCRETE    CONSTRUCTION 

METHODS  AND  COST 

By 

Halbert  P.  Gillette 

M.  Am.  Sac.  C.  b..  M.  Inu   M.E.. 
Managing  Editor,  Engineering-Contracting 

and 
Charles  S.  Hill,  C.  E., 

Associate  Editor,  Engineering-Contractini. 

T^HIS  book  handles  the  subject  of  concrete 
construction  entirely  from  the  view-point  of 
the  builder  of  concrete  structures.  The  testing 
of  cement,  the  physical  properties  of  cements  and 
concrete,  and  the  design  of  concrete  structures 
are  not  considered.  The  aim  of  the  authors  has 
been  to  eliminate  all  matter  not  germane  to  the 
constructing  end  of  their  subject.  By  doing  this 
it  has  been  possible  to  crowd  a  vast  amount  of 
detailed  information  on  methods  and  cost  of  con- 
crete construction  into  a  volume  of  moderate  size. 
The  book  is  a  treatise  on  the  methods  and  cost 
of  building  in  concrete. 

A  5  tHILE  concrete  design  is  not  considered,  no  designer  of  concrete 
*  ^  can  be  a  really  good  designer  without  having  a  profound 
knowledge  of  costs  and  of  practical  methods  of  construction.  This 
book  will  be  of  interest  therefore  to  every  engineer  and  architect  who 
is  engiged  in  designing  concrete  structures.  It  should  be  of  particu- 
lar assistance,  however,  to  the  contractor  or  engineer  engaged  in  the 
actual  work  of  making  and  placing  concrete. 

THE  methods  given  are  practical  methods  and  they  are  so  given  that  the 
practical  man  can  use  them.  The  costs  given  are  actual  costs,  itemized, 
analyzed  and  reduced  to  units.  Costs  of  material,  costs  of  transporting, 
costs  of  mixing,  costs  of  placing,  costs  of  tamping,  costs  of  finishing,  costs  of 
forms,  costs  of  bending  and  placing  reinforcement,  costs  of  waterproofing,  costs 
of  superintendence,  costs  of  plant,  interest  charges,  depreciation  charges  are  all 
given,  and  to  make  these  costs  useful,  the  conditions  and  the  methods  of  doing 
the  work  are  stated  in  each  case. 

Cloth,  6  V  9  inches,  700  pages,  306  illusfrations.  $5  net,  postpaid. 
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Cost  of  Excavating  Sand  in  Trench  with 
an  Orange-peel  Bucket.  Engr.-Contr.,  July 
15.   19US:   I3  p. 

Gives  the  method  of  operating  bucket  and 
crew  used  on  the  work,  with  a  cross-section 
view  of  the  trench.  States  the  total  cost  of 
the  work  and  the  number  of  cubic  yards 
moved,  llius  showing  the  unit  cost,  which 
was  5.3  cts. 

Some  Cost  Data  on  irrigation  Canal  Exca- 
vation with  Fresno  Scrapers.  Eng.-Contr.. 
July   15,   190S;    'a   P. 

Gives  the  cost  on  10  different  jobs  of  ex- 
cavation on  the  Belle  Fourche  Project. 
Shows  the  number  of  cubic  yards  moved  on 
each  job.  the  overhaul  and  the  cubic  yards 
moved  per  man-day  and  also  per  horse- 
day. 

An  Air  Jet  Used  to  Load  Wagons  From  a 
Hopper.     Engr.-Contr.,  July   15.   190S;    %   p. 

Shows  by  description  and  a  line  drawing 
how  an  air  jet  was  used  to  dump  dirt  from  a 
hopper  into  wagons,  the  material  being  stiff 
wet  clay  and  quicksand.  The  cost  of  the 
work  was  materially  reduced  by  this  trick. 

Miscelianeous  Cost  Data  on  Irrigation  Ca- 
nal Work  for  the  U.  S.  Reclamation  Service. 
Eng.-Contr.,   July    15.    VMS;    I3    p. 

Gives  the  cost  of  several  items  of  excava- 
tion, earth  embankment,  rock  fill,  back  fill- 
ing and  some  concrete  work  on  the  Lower 
Yellowstone  Project.  Shows  both  the  cost 
to   the  contractor  and  to   the  government. 

Construction  of  New  Boston  Levee.  Eng. 
Rec.    July    IS.   1908;    %   p. 

Describes  the  method  of  building  a  levee 
on  the  Mississippi  River  at  New  "Boston. 
111.,  with  a  Lijgerwood  excavator.  This  con- 
sists of  a  traveling  derrick  car  with  a  50-ft. 
boom,  swinging  in  complete  circle  and  oper- 
ating a  scraper  basket.  The  method  of  op- 
erating is  described  and  the  crew  used  and 
the  amount  of  work  done  daily  are  given. 

The  Second  Section  of  the  Harlem  Creek 
Sewer  in  St.  Louis,  Missouri.  Eng.  Rec 
July  11.   190S:   ^   p. 

Describes  the  methods  used  in  excavating 
the  trench  for  this  sewer.  The  trench  being 
33  ft.  wide  and  from  25  to  51  ft.  deep,  the 
lower  8  ft.  being  in  solid  limestone.  Cable- 
ways,  steam  shovels  and  small  cars  are 
being  used. 

Some  Records  of  Channeling,  Drilling  and 
Cableway  Work.  Eng.-Contr..  July  S.  ISHs; 
H    p. 

Records  for  these  classes  of  work,  done 
on  the  West  NeebiFh  channel  of  the  im- 
provement of  St.  Mary's  River  between  Lake 
Superior  and  Lake  Huron,  are  given.  The 
work  was  done  in  Niagara  limestone,  and 
1.700  000  cu.  yds.  were  excavated.  This  job 
was  said  to  have  been  done  under  good 
management,  hence  these  records  are  of 
value. 

A  Contest  of  Different  Makes  of  Pneu- 
matic Hammer  Drills.  By  J.  Orr.  Eng.- 
Contr.,   July  1,   1908;    7  pp. 

Condensed  from  a  paper  from  the  Journal 
of  the  Transvaal  Inst,  of  Mechanical  Engi- 
neers. Describes  the  results  of  a  contest  for 
stope  drilling,  for  a  trophy  costing  $500. 
The  condition  of  the  contests  are  set  forth 
and  the  results  obtained  from  each  contest- 
ing drill  are  listed.  Some  of  the  results  ob- 
tained by  the  winning  drill.  "The  Gordon.  " 
are  given  in  a  table,  while  another  table 
shows  the  general  summary  of  work  done 
by  each  drill  in  the  surface  trials.  Each 
drill  was  worked  underground  and  on  the 
surface. 

Nine  Examples  of  the  Cost  of  Wheel 
Scraper  Work,  with  Comments  on  Handling 
Scraper  Gangs.  Eng.-Contr..  July  S.  1908; 
1%   pp. 

Gives  the  cost  in  great  detail  of  nine  ex- 
amples of  working  scrapers  on  railroad  con- 
struction and  comments  are  made  to  show 
wherein  the  work  was  handled  wrong,  and 
suggestions  are  offered  to  improve  the 
handling  of  the  scrapers.  This  article  is  of 
especial    interest    to    contractors. 


Cost  of  Excavating  and  Lining  a  Small 
Tunnel,  with  Shafts,  Under  a  River,  By 
Clarence  Mayer.  Eng.-Contr.,  July  S,  1908; 
%  p. 

The  tunnel  was  built  to  carry  electrical 
cables  under  a  river.  The  length  of  the  tun- 
nel was  434  ft.,  being  6  ft.  wide,  the  lower 
half  being  3%  ft.  high,  with  an  arch  of  3-ft. 
radius  at  the  top.  The  deepest  shaft  was 
S4   ft.     The  costs  are  given  in  fletail. 

Tests  of  the  Water  Level  in  the  South 
Dike  of  the  Wachusett  Reservoir.  Eng. 
Rec,  July  18.   1908;    hi  p. 

Describes  the  tests  made  on  this  dike  dur- 
ing the  past  few  months  to  show  if  the  em- 
bankment was  impermeable.  The  results 
are  gratifying,  showing  that  beyond  the  core 
of  soil,  water  from  the  reservoir  does  not 
enter  the  dike,  it  being  practically  imper- 
meable. 

Cost  of  Excavating  Earth  with  an  Elec- 
trically Equipped  Shovel.  Eng.-Contr.,  July 
22,    190S;    1  p. 

Gives  the  method  of  operating  this  shovel 
in  a  gravel  pit,  and  tells  of  the  electrical 
equipment  placed  on  the  shovel.  Likewise 
gives  records  of  work  done  ty  the  shovel, 
with  the  cost  of  the  various  details.  A  use- 
ful article  for  those  interested  in  the  work 
of  small   shovels. 

Examples  of  High  and  Low  Cost  of  Wheel 
Scraper  Work,  with  Comments  on  the  Effi- 
ciency of  Work  Done.  Eng.-Contr.,  July  22. 
1908;    1    p. 

Describes  two  jobs,  the  cost  of  one  being 
high  and  the  other  low.  Points  out  reasons 
for  this  difference  in  cost  and  comments  on 
foremen  and  foremanship,  giving  suggestions 
3s  to  training  >oung  men  to  be  capable  fore- 
men. 

The  Cost  of  Repairs  to  Locomotives  and 
Cars.     Eng.-Contr.,  July  22.  1908;   H   p. 

Gives  the  cost  of  repairing  locomotives  as 
used  on  the  Panama  canal  for  a  period  of 
11  months,  showing  the  proportional  cost  of 
the  repairs  to  the  original  cost  of  the  loco- 
motives. Also  gives  the  cost  of  repairs  to 
some  steel  dump  cars  of  80.000  lbs.  capacity, 
used  by  a  contractor  in  handling  earth  and 
rock. 

The  Cost  of  Digging  Wet  Holes,  With 
Some  Comments  on  Furnishing  Special 
Clothing  for  Workmen.  Engr.-Contr..  July 
l';i.    l'.iiiS;    1    p. 

Gives  the  method  of  digging  the  holes 
and  the  total  cost,  reduced  to  cost  per  hole 
for  various  details,  and  also  to  the  cost  per 
cu.  yd.  Comments  are  made  on  protecting 
men  from  inclement  weather  while  at  work. 
by   clothing  furnished  by   the  contractor. 

MATERIALS  OF  CONSTRUCTION. 

Structural  Timber.  By  W.  K.  Hatt.  Wn. 
Ry.    Club.     March,    1908;    28  pp. 

An  address  on'  structural  timber,  confined 
to  a  discussion  of  the  physical  character  of 
wood  and  indicating  the  effect  on  its 
strength  of  various  elements  arising  during 
the  growth  of  the  tree,  and  of  some  of  the 
various  operations  which  are  necessary  in 
preparing  the  material  for  the  market.  The 
rate  of  growth  is  considered,  also  the  color, 
knots,  shapes  and  checks,  effect  of  moisture, 
and  the  steam  and  preserving.  Various 
tests  for  strength  made  under  the  author's 
direction  are  also  described,  with  the  results 
obtained    given.     A    useful    paper. 

MISCELLANEOUS. 

Two  Years  of  the  Co-operative  Engineer- 
ing Courses  at  the  University  of  Cincinnati. 
Eng.    Rec.   July   25.    190.S;   Ji-,   pp. 

Describes  this  sjstem  of  education  which 
has  been  practiced  by  this  university  for 
two  years  with  success.  It  consists  of  work- 
ing the  student  in  some  commercial  machine 
shop  for  a  week  and  then  attending  to  his 
studies  for  a  week,  thus  alternating  work 
with  his  college  course.  The  results  and 
merits  of  this  system  are  pointed  out  and 
comments    made   upon   applying    this   method 


Handbook  of  Cost  Data 

By  HALBKRT  P.  QILLETTE, 
M.  Am.  Soc.  C  E.    Editor  "Enj£inecrtnK-ContractinK" 

"Cost  Data"  has  broken  all  rec- 
ords for  the  sale  of  technical  books. 
Over  10,000  copies  were  sold  In  leas 
than  two  years;  1,600  in  last  three 
months.  The  book  has  over  600  pages 
of  actual  costs  taken  from  the  private 
records  of  engineers  and  contractors, 
and  so  itemized  and  analyzed  as  to 
be  of  inestimable  value  to  any  per- 
son who  has  to  do  with  making  bids 
and  estimates  or  in  checking  esti- 
mates. This  covers  the  whole  fleH  of 
contract  work,  giving  the  cost  of  la- 
bor and  materials  required  for  every 
kind  of  construction  from  the  laying 
of   sod    to   the    building   of   reinforced 


concrete  sewers.  No  detail  of  con- 
tract work  has  been  too  small  to  be 
described  and  recorded.  Wages  and 
prices  of  material  are  given  in  every 
case,  so  that  proper  substitution  can 
be  made  where  conditions  differ.  It 
gives  also  valuable  data  on  methodi 
of  construction,  thus  enabling  fore- 
man to  handle  work  in  the  most  eco- 
nomical manner  possible. 
The   general    headings    are: 

Cost-Keeping,      Preparing      Estlnutaa, 
Organization  of  Forces,  etc. 

Cost    of  Earth  Excavation. 

Cost  of  Rock      Excavation,      Quarrylnf 
and  Crushing. 

Cost  of  Roads.    Pavements   and    Walk*. 

Cost  of  Stone  Masonry. 

Cost   of  Concrete  Construction,  all  kinds. 

Cost  of  Water- Works. 

Cost  of  Sewers,   Vltrlfled   Conduits  and 
Tile   Drains. 

Cost   of   Piling.    Trestling.   TImberwork. 

Cost  of  Erecting   Buildings. 

Cost  of  Steam   and   Electric  Railways. 

Cost  of  Bridge    Erection    and    Painting. 

Cost    of    Ry.    and   Topographic   Sui^eys. 

Cost  of  Miscellaneous   Structures. 

24  Page  Circular,  showing  Contents  and 
Sample  Pages,  will  be  mailed  FREE  on 
request. 

THE  MYRON  CLARK  PUBLISHING  CO. 
J55  D«rtK>ni  Si.  ChicM* 
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of  instruction  to  other  engineering  courses, 
such  as  tlie  civil  and  the  marine  fleUl. 

Methods  and  Cost  of  Constructing  Tele- 
phone Booths,  Buffalo,  Locl<port  &  Roches- 
ter   Ry.     KnB.-e'ontr.,   July   S.    l»Oi>;    ^,   p. 

(jives  pluns  of  booth  construction  nnrt  cost 
of  construction. 

Some  German  Costs  of  Manufacturing 
Brick.     KnR.-Contr..    July    l.'i.    U'lLS;    'i    p. 

Gives  itemized  cost  of  brick  manufactured 
in    two  fJerm.Tn   brick   yards. 

Method  of  Realigning  Steam  Pipe  for 
Power  Plant,  with  Examples  of  Steam  Pipe 
Hangers,     ling. -Con I r..   July  i';i.   liiOS;   :;   pp. 

describes  method  4tf  roaligning  a  steam 
pi|ic  in  the  dark  and  illustrates  and  describes 
some  dozen  or  so  forms  of  pipe  hangers, 
with  comments  on  their  advantages  and  de- 
fects. 

Variation  In  Weight  of  Stone.  By  H.  F. 
Alexander.     Eng.-Contr.,   July  23.   190S;    >4   p. 

Gives  results  of  tests  to  determine  loss  in 
woight   of  fiuairy  .stone  due   to  seasnning. 

Wholesale  Prices  and  Industrial  Hygiene. 
Bulletin  U.  S.  Bureau  of  I^bor.  March  ;'.. 
1908:    380  pp. 

Ei-monthly  bulletins  regarding  labor  is- 
sued by  the  Department  of  Commerce  and 
Labor.  Gives  the  wholesale  prices  of  the 
staple  commodities  sold  in  the  U.  S.  from 
1S90  to  1907.  Under  industrial  hygiene  is 
discussed  the  effects  of  various  dirt  and  dust 
made  in  different  trades  and  industries  on 
the  health  of  the  men  employed,  also  the 
chance  of  accidents  to  men.  and  the  affect 
of  light  upon  their  eyes.  Reports  of  state 
bureaus  of  labor  are  given,  and  recent  sta- 
tistical publications  on  labor  issued  by  for- 
eign countries  are  reviewed.  The  book  con- 
cludes with  in  index  of  labor  laws  of  the 
varinvis  dates  and  decisions  relating  to  them. 

Cost  of  Engineering  in  Reservoir  Construc- 
tion and  Legal  Expenses  in  Condemning 
Land.     Engr.-Contr.,   July   S.    1908;    %    p. 

These  costs  are  given  for  four  large  reser- 
voirs built  in  connection  with  the  Croton 
water  supply  of  the  city  of  New  York.  Of  a 
total  of  near  ten  millions  of  dollars  the  engi- 
neering expenses  were  10  per  cent,  while  for 
purchasing  more  than  five  million  dollars' 
worth  of  land,  the  legal  expenses  were  13 
per  cent.  The  legal  expenses  of  land  pur- 
chased within  the  city  limits  were  less  than 
that  for  land  bought  in  the  counties. 

Comparative  Tests  of  Old  and  New  Manila 
Rope.     Eng.  Kec.  July  IS.   1908;   ^3  p. 

Gives  an  account  of  a  set  of  tests  made  to 
determine  the  relative  strength  of  old  and 
new  ropes.  A  rope  that  had  been  used  in 
erecting  four  40-ton  girders  showed  greater 
strength  than  a  rope  that  had  never  been 
used. 

Plans  for  a  Pile  Driver  Punt.  By  R.  Bal- 
four.    Eng.    News.   July  2,    1908;    %   p. 

Gives  dimensional  drawing  for  and  de- 
scribes method  of  constructing  a  punt  for 
pile  driver  service. 

Tests  of  the  Spreading  Power  of  Paints. 
Eng.-Contr..    July    1.    lOOS;    H    p. 

Tests  were  made  by  painting  steel  plates, 
with  various  surfaces,  under  exactly  similar 
conditions.  Results  show  amount  of  paint 
used,  area  covered  per  gallon,  cost,  time  re- 
quired,  etc..   etc. 

Cost  of  Operation  of  Freight  and  Express 
Department?  on  Electric  Railways.  By  F.  J. 
Walsh.  Elec.  Rv.  Jl.,  Julv  4  and  11.  1908; 
2%    pp. 

Presents  Itemized  table  of  mileage,  earn- 
ings, first  charges  and  costs  of  operation 
for  freight  and  express  service  on  nine  elec- 
tric railway  lines,  with  text  discussion  and 
explanation  of  the  figures. 

Public  Improvement  Assessments.  Mun. 
Jl.  &   Eng..  July  29.   1908:   1   p. 

Data  collected  from  29  cities  by  the  Amer- 
ican Society  of  Municipal  Improvements, 
showing  the  methods  of  computing  and  col- 
lecting special  assessments  for  public  im- 
provements and  the  methods  of  paying  con- 
tractors  for  the  same. 


The  world's  authority  on  thi*  great  (ubject. 
The  most  expensive  book  ever  issued    and  sold  for  $5.00. 

Concrete  and 
Reinforced  Concrete  Construction 

By  HOMER  A.  REID.  Assoc.  M.  Am.  Soc.  C.  E. 
906  pages;     715  illustrations;     70  tables;     $5  net,  postpaid 

200  working  drawings  of  bridges,  bridge  piers  and  culverts; 
60  working  drawings  of  sewers,  water  mains  and  reservoirs; 
30  working  drawings  each  of  retaining  walls  and  dams;  200 
working  drawings  of  buildings  and  foundations,  including 
shops,  roundhouses,  etc.  Every  structure  illustrated  is  de- 
scribed, the  method  of  construction  is  explained  and  where 
possible  the  cost  is  given.  There  are  chapters  telling  how 
to  compute  girders,  arches,  columns,  tanks,  bins,  walls,  con- 
duits and  chapters  on  proportioning,  mixing  and  laying 
concrete,  on  doing  concrete  work  in  freezing  weather,  on 
facing  and  finishing  concrete,  on  waterproofing  concrete, 
on  the  physical  properties  of  concrete,  on  cement  testing 
and  on  concrete  block  manufacture  and  construction. 

This  book  contains  more  text  pages,  more 
drawings  and  more  tables  of  test  data  on  concrete 
and  reinforced  concrete  construction  than  any 
other  book  in  the  world.  It  has  more  new  mat- 
ter—  material  never  previously  published.  This 
work  is  complete,  up-to-date  and  original.  No 
other  book  on  concrete  contains  one-tenth  so 
much  of  the  very  latest  data  on  tests,  theory  and 
practice. 

In  a  two-column  review  of  this  book,  "Manufac- 
turers" Record"  says  :  "There  seems  to  be  no  portion 
of  concrete  or  reinforced  concrete  that  lias  not  been 
touched  upon,  and  the  thoroughness  and  carefulness 
with  which  the  author  has  handled  his  subject  should 
make  it  a  valuable  assistant  to  engineers,  architects, 
contractors  and  those  interested  in  concrete  generally." 
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An  Example  of  the  Economy  of  Sec- 
tional Form  Construction. 
The  economy  of  designing  and  construct- 
ing forms  so  that  they  can  be  used  over 
and  over  is  now  v.ell  understood  by  nearly 
every  bui'.der  in  concrete,  but  occasionally 
an  illustration  so  apt  is  found  that  it  is 
worth  specific  mention.  We  publish  in  this 
issue  the  labor  cost  of  constructing  some 
218  concrete  vaults  or  manholes  for  under- 
ground telephone  conduit.  Incidentally  these 
costs  are  wortliy  of  note  as  being  the  most 
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complete  records  of  this  particular  kind  of 
structure  that  have  ever  been  published 
outside  of  Mr.  Clarence  Mayer's  recent 
book,  "Telephone  Construction — Methods 
and  Cost." 

The  218  vaults  were  built  in  seven  groups 
and  are  so  summarized  in  the  article  else- 
where.    In  constructing  the  vaults  for  all 
but    one    of    the    groups  —  namely :    group 
three — sectional  wooden   forms  were  used. 
In   this    one   e.Kceptional    group   of   eleven 
vaults,  a  separate  wooden   form  was  built 
for   each  vault.     The  cost  of  placing  and 
removing  the  forms  for  the  vaults  in  this 
group  ranged   from  $1.40  to  ?5  each,  and 
averaged  $4.30  apiece  for  the  eleven.     For 
the  remaining  vaults,  over  200,  the  corre- 
sponding cost  averaged  $1.45  per  va;ilt.    In 
a  word  bj'  using  sectional  forms  the  labor 
cost  of  form  work  was  apparently  reduced 
two-thirds.     We  say  apparently  because  as 
a  matter  of  fact  poor  supervision  acted  to 
increase  the  cost  all  through  the  work  on 
this    group    of    vaults    and    therefore    the 
whole  increase  in  cost  of  form  work  is  not 
properly  chargeable  to  the  kind  of  forms 
used.     Assuming,  however,  that  only  half 
of  the  saving  noted  above  was  due  to  the 
difference    in    form    construction    we    still 
have  a  reduction  of  50  per  cent  in  cost  due 
to  using  removable  sectional  forms.     This 
moreover  does  not  take  into  account  any 
saving  in  lumber  used,  which  obviously  is 
considerable. 

In  connection  with  the  above  we  may 
properly  note  that  we  Rave  before  us  a 
comparison  of  costs  of  eleven  vaults  built 
with  sectional  wooden  forms  like  those 
used  in  the  work  noted  above,  and  of  seven- 
teen vaults  built  with  a  collapsible  steel 
form,  which  shows  a  material  saving  due 
to  the  steel  form.  This  saving  resulted 
almost  wholly  from  the  greater  ease  in 
handling  the  lighter  steel  form  and  to  the 
greater  ease  with  which  the  parts  were  as- 
sembled, adjusted  and  fastened  up  For 
more  extensive  work  the  steel  form  would 
show  a  material  saving  due  to  its  greater 
durability. 

Legislation  for  Relief  from  Engineer- 
ing  Charlatanism. 

A  correspondent,  whose  letter  we  pub- 
lish in  another  column,  questions  the  wis- 
dom of  the  attitude  taken  in  our  editorial 
comment  of  July  29  on  the  new  Louisiana 
law  requiring  the  licensing  of  engineers. 
We  are  glad  to  publish  this  letter.  It  de- 
scribes in  forcible  language  an  evil  condi- 
tion of  affairs  which  prevails  in  tlie  prac- 
tice of  engineering  in  many  states,  and  it 
voices  an  opinion  as  to  the  proper  remedy 
for  this  condition,  which  is  held  by  a  great 
many  engineers.  Incidentally  the  letter  in- 
vites a  defense  of  our  editorial  condemna- 
tion of  legislation  attempting  to  make  engi- 
neering a  close  profession. 

The  truth  of  the  conditions  stated  by 
our  correspondent  cannot  be  disputed. 
They  exist  not  only  in  the  states  named 
bv  him  but  1n  more  or  less  virulent  form 


in  every  state.  There  are  persons  posing 
as  engineers  and  practicing  their  calling 
who  are  not  engineers  judged  by  any  rec- 
ognized professional  standard.  Many  of 
them  arc  not  even  competent  surveyors. 
There  is  no  question  but  that  these  prac- 
titioners are  doing  harm.  Persons  and 
municipalities  are  hiring  them  for  services 
which  they  are  incompetent  to  render  and 
are  suffering  the  burden  of  the  more  or 
less  worthless  structures  which  result. 
There  is  sound  justice  in  the  demand  that 
some  mct+iod  of  relief  be  devised  and  put 
in  operation.  What  should  be  the  nature 
of  this  relief?  The  natural  answer  is  that 
it  should  be  legislation  of  some  sort.     • 

The  new  Louisiana  law  is  an  example  of 
legislation  of  one  sort;  it  is,  we  believe, 
the  only  example  of  its  sort  in  the  country. 
Of  the  value  of  this  law  specifically  we 
have  already  spoken.  It  makes  every  per- 
son now  practicing  engineering  in  the  state, 
whether  a  charlatan  or  not,  a  licensed  en- 
gineer provided  he  will  only  take  the  small 
trouble  to  register  his  name,  and  it  estab- 
lishes such  license  as  "conclusive  proof  of 
the  efficiency  of  the  holder."  The  law  not 
only  does  not  eliminate  the  charlatan?  now- 
practicing  engineering  in  Louisiana,  but  it 
legalizes  their  work  and  gives  them  certifi- 
cates of  proficiency.  For  the  future  it  pro- 
vides that  no  one  shall  take  up  the  prac- 
tice of  engineering  until  he  shall  have 
passed  an  examination  in  geometry,  trig- 
onometry, land  surveying,  practical  use  of 
instruments  and  physics.  Whether  or  not 
he  pass  in  physics,  it  may  be  noted,  decides 
whether  or  not  the  candidate  may  call  him- 
self a  civil  engineer  or  merely  a  surveyor. 
Also  persons  having  "a  diploma  from  an 
engineering  college  or  school  of  good 
standing,"  may  have  a  certificate  without 
passing  an  examination. 

On  this  showing,  as  we  stated  in  our 
previous  editorial,  we  do  not  feel  that  the 
new  Louisiana  law  gives  much  promise  for 
the  future  in  the  way  of  eliminating  incom- 
petent practitioners.  True  it  might  shut 
out  the  corn  planter  of  which  our  corre- 
spondent speaks,  but  it  would  not  shut  out 
a  high  school  graduate  who  has  done  a 
little  studying  on  the  side  and  it  certainly 
would  not  shut  out  any  one  of  those 
shrewd  scamps  now  "doing"  engineering  of 
whom  we  and  our  correspondent  and  any 
other  engineer  can  call  to  mind  a  number. 
Our  correspondent  urges  the  charitable 
view  that  the  present  law  be  welcomed  as 
the  "makins"  of  a  more  effective  statute. 
It  has  been  reported,  and  we  presume 
truly  reported,  that  the  new  Louisiana  law 
was  regarded  by  its  chief  sponser,  the 
Louisiana  Engineering  Society,  as  an  en- 
tering wedge  of  legislation  which  would  be 
amended  and  improved  as  time  went  on 
until  a  really  effective  law  was  secured.  If 
we  accept  this  viewpoint,  the  question  then 
arises  whether  any  efficient  legislation  of 
restrictive  character  is  practicable.  Put  in 
different  words  is  it  desirable  or  practicable 
to  make  engineering  a  close  profession? 
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As  111  tlie  desirability  of  such  action, 
engineers  do  not  agree  among  themselves. 
As  to  its  practicability  they  are  of  a  still 
greater  variety  of  opinion.  We  assume 
that  those  who  advocate  legislation  in  this 
matter,  would  urge  that  ultimately  it  be 
universal.  Should  we  have  a  national  law 
or  shall  each  state  have  its  separate  law, 
and,  if  the  latter  be  the  case,  how  shall 
we  provide  that  an  engineer  licensed  in 
one  state  may  practice  in  another  state? 
Engineers  are  migratory  creatures.  Then. 
when  is  a  man  an  engineer?  What  is  engi- 
neering, any\vay?  Shall  we  give  every  man. 
w-hatever  his  ability  and  experience,  the 
same  certificate  or  shall  we  grade  them  as 
first,  second  and  third  class?  Those  ques- 
tions may  sound  trivial,  but  we  have  heard 
every  one  of  them  raised  in  a  discussion 
of  a  proposition  to  license  engineers  be- 
fore the  most  prominent  national  engineer- 
ing society  in  America,  and  they  do  not 
exhaust  the  list.  It  may  be  desirable  and 
practicable  to  make  engineering  a  close 
profession,  but  we  maintain  that  the  burden 
of  proof  is  on  those  who  advocate  such 
action 

"Meanwhile,"  it  will  probably  be  re- 
marked, "we  presume  that  our  public 
works  must  be  left  subject  to  the  prac- 
tices of  the  charlatan."  We  see  no  reajon 
for  this.  There  arc  other  ways,  and  to  our 
minds  more  promising  ways,  of  eliminat- 
ing charlatanism  and  incompetency.  For 
example  the  state  of  Ohio  recently  (Eng.- 
Contr.,  May  6,  1908)  enacted  a  law  plac- 
ing all  works  for  sewage  disposal  and  wa- 
ter purification  under  the  supervision  of 
the  State  Board  of  Health.  The  construc- 
tion of  new  works  and  the  operation  of 
old  works  must  satisfy  the  engineers  and 
sanitarians  of  the  Board  of  their  engineer- 
ing and  sanitary  practicability,  good  design 
and  construction,  and  efficiency.  Other 
states  have  similar  laws.  In  England  for 
years  all  engineering  works  of  public 
character  have  been  subject  to  approval 
in  design,  construction,  etc.,  by  the  Local 
Government  Board.  The  Building  Laws 
of  our  large  cities  are  of  the  same  type 
of   legislation. 

The  difference  between  this  sort  of  leg- 
islation and  legislation  of  the  sort  exempli- 
fied by  the  new  Louisiana  law  is  that  the 
engineer's  work  is  subject  to  inquiry  and 
not  the  engineer  himself.  To  us  this 
seems  the  more  logical  and  direct  method 
of  regulation  if  we  are  to  have  any  sort 
of  regulation.  It  is  not  from  the  fact  that 
John  Bumpkin  calls  himself  a  civil  engi- 
neer that  the  public  suffers  most,  but  from 
the  fact  that  the  engineering  works  of 
John  Bumpkin  are  more  or  less  worthless. 
So  far  at  least  as  works  of  public  service 
are  concerned,  supervisory  legislation  is 
entirely  possible  and  follows  the  way  of 
precedent;  it  will,  to  our  way  of  thinking, 
eliminate  inefficiency  and  roguery  far  more 
certainty  than  any  practicable  law  restrict- 
ing the  practice  of  engineering. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  Thi.s  Section  is  dc\otcd  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  w  ill  al.so  contain  articles  on  new  and  interestin^r 
^  developments  in  the  design  of  reinforced  concrete. 


Methods  and  Labor  Cost  of  Construct- 
ing Over   200  Concrete   Vaults 
for  Underground  Conduit. 
Manholes  or  vaults  for  underground  con- 


st;ilc  tlirough  suburban  towni  anJ  coun- 
try, with  a  rolling  prairie  topography,  and 
where  the  soil  was  generally  sand,  clay, 
and  hard  clay,  with  some  stretches  of  quick- 
sand.  Special  effort  was  made  to  secure  ac- 


duit   are   among  the   structures   for  which       curate  costs;   one   or  two   cost  men   were 
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Fig.    1 — Sectional    Wooden    Form    for   Concrete  Vaults. 


concrete  has  somewhat  recently  begun  to 
be  used  in  place  of  other  materials.  Manv 
of  our  readers  will  for  this  reason  certain- 
Iv  be  interested  in  ilie  following  records  of 


tniplo\cd  with  each  gang  and  all  foilowod 
a  uniform  system  of  collecting  and  report- 
ing costs.  These  men  were  in  charge  of  a 
special   cost   statistician   to  whom   they   re- 
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Fig.  2 — Top  Form  for  Concrete  Vaults 


the  cost  of  constructing  some  218  concrete 
vaults  on  a  single  job  of  condvnt  work. 
The  work  was  done  in  a  middle  western 


ported  daily  and  who  had  an  office  on  the 
work  and  personally  watched  over  and  di- 
rected the  work  of  cost  keeping.    As  a  re- 
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suit  of  this  care  the  fi.ariires  are  believed  to 
be  as  nearly  exact  as  it  is  possible  to  ob- 
tain them. 

JVages. — The   wages   paid   per   da}'   of   9 
hours  were  as  follows : 

Foreman    $3.50  to  $4.00 

Assistant  foreman    $2.50  to     3.00 


'fc 


E^/Kf-Co/Tfr 

Fig.  3. 

Timekeeper   $2.U0  to     2.50 

AVatchmen   2.00 

Waterboys    1-00 

Laborers  2.00 

Teams   5.00 

Regular  rates  were  paid  for  overtime. 

Organization. — The     work     was    divided 


work  and  mixed  concrete  by  hand;  Fore- 
man C  built  his  vaults  alonf?  with  the  con- 
duit and  mixed  concrete  by  hand ;  fore- 
man E  built  his  vaults  as  close  to  tiie  con- 
duit work  as  possible  and  mixed  concrete 
by  machines. 

1 'nulls  anil  Vault  ronns. — The  vaults 
built  were  known  as  sizes  1  and  3,  and  the 
dimensions  and  construction  of  each  are 
shown  by  Figs.  3  and  4.  The  forms  used 
were  a  sectional  wooden  form  for  the  sides 
as  shown  by  Fig.  1  and  a  top  form  con- 
structed as  shown  by  Pig.  2.  The  form  for 
the  sides  was  built  in  four  sections,  two 
sides  and  two  end  sections,  and  for  con- 
venience in  handling  the  form  was  made 
one-half  the  height  of  the  vault  so  that  two 
forms  as  shown  by  Fig.  3  were  required 
for   each   vault.    To    hold    the   long   sides 


Fig.  4. 

into  three  divisions,  and  each  division  was 
subdivided  into  two  or  three  sections  with 
a  separate  gang  for  each.  Each  gang  did 
both  conduit  work  and  vault  work,  bein^^ 
subdivided  and  allotted  to  the  two  kinds  of 
work  as  its  foreman  deemed  advisable. 
There  was  an  exception  to  this  rule  in  the 
case  of  foreman  F.  who  did  only  vault 
work.  Foreman  \  mixed  concrete  by 
n-.achines :  Foreman  B  built  his  vaults 
a     short     distance     behind     the     conduit 


from  bending  in  they  were  braced  apart' 
with  O'Leary  trench  braces.  The  method 
of  using  the  top  form  is  clearly  indicated 
by  Fig.  4. 

Costs. — The  costs  of  the  work  are  givern 
in  Table  I  to  Table  VII.  each  table  cov- 
ering a  group  of  vaults.  The  conditions  of 
the  work  in  each  c;:se  were  given  briefly 
in  the  notes  which  follow  the  tables.  In 
general  explanation  of  the  tables  it  should 
be  noted  that  the  costs  given  in  the  column 
headed  mixing  and  placing  concrete  in- 
clude the  cost  of  setting  the  frame  and  of 
resurfacing  the  street.  The  supervision 
and  expense  costs  are  given  separately ; 
they  are  also  included  in  the  other  costs  by 
prorating  so  that  the  column  of  total  costs 
actually  gives  total  costs  including  super- 
vision and  expenses. 


Table  I 

.—Cost  of  ConstructiriB  11 

Concrete  Vaults.  Size  3. 

for  Underground  Conduit. 

Excavating 

Placing  and 

Mixing  and 

.Supcr\'islon 

Number 

No.  of 

vault 

removmg 

placing. 

Total 

and 

hours 

vault. 

Teaming. 

pits. 

forms. 

concrete. 

cost. 

expenses. 

worked. 

$ 

$ 

i 

% 

% 

i 

1 

6.00 

s.ss 

1.70 

S.38 

24.96 

3.78 

73 

0 

8.82 

6.66 

2.09 

1.S.91 

36.48 

7.43 

138 

3 

9.76 

11.10 

5.00 

21.48 

47.34 

6.80 

207.5 

4 

6.07 

8.60 

4.27 

32.97 

51.91 

13.26 

177.5 

D 

9.48 

5.57 

6.27 

14.36 

35.68 

10,37 

104.5 

6 

20.35 

21.04 

9.40 

20.62 

71.41 

15.12 

175.5 

13.08 

8.90 

4.37 

21.92 

48.27 

14.02 

126.5 

S 

11.01 

13.56 

5.93 

18.46 

48.96 

8.48 

143 

9 

10.50 

13.58 

4.20 

17.04 

45.32 

13.43 

127.5 

10 

5.94 

11.22 

2.72 

16.00 

35.88 

5.97 

87 

11 

3.00 

17.42 

1.40 

12.88 

34.70 

4.19 

96 

Totals 

104.01 

126.53 

47.35 

203.02 

480.91 

102.85 

1,456 

Averages  . . 

9.45 

11.50 

4.30 

18.45 

43.72 

9.35 

132.3 

Note:—] 

.   3.   4.   6.   7.   8.  9 

and  10.  hard  clay;    2  and   5.    clay. 

11.    clav 

and    quicksand,    four 

men  pumped  all  day.     In  all 

a   form  was  built    up 

or    each    vault,    vaults    were    built    far    In 

rear   of  conduit  work,    too 

much    supervision,    too 

many  men  for  the  w 

•ork. 

Table  II.— Cost  of  Con 

structing  -J 

7  Concrete  \ 

'aults.  Size  1 

,  for  Underground  Conduit. 

Excavating 

Placing  and 

Mixing  and 

Supervision 

Number 

No.  of 

vault     removing 

placing. 

Total 

and 

hours 

vault. 

Teaming. 

pits. 

forms. 

concrete. 

cost. 

expenses 

worked. 

t 

$ 

$ 

t 

i 

t 

1 

2.40 

3.04 

0.89 

3.91 

10.24 

2.40 

36 

9 

2.00 

2.03 
3.05 

0.97 
0.80 

3.52 
4.S2 

8.52 
10.67 

1.99 
2.35 

31 

3 

2.00 

38 

4 

2.50 

2.34 

0.76 

4.16 

9.76 

2.02 

33 

2.50 

3.12 
2.08 

0.94 
1.17 

5.14 
5.79 

11.70 
11.54 

1.52 
1.91 

39  H 

6 

2.50 

37 

4.00 

4.41 
1.81 
2.60 

0.87 
0.60 
0.94 

4.94 

7.41 
3.95 

14.22 

13.82 

9.49 

1.97 
2.27 
2.15 

42 

S 

4.00 

39 

9 

2.00 

33V4 

10 

3.00 

6.08 

1.08 

5.25 

15.41 

2.68 

49 

11 

2.50 

2.32 

0.89 

4.37 

10.08 

2.70 

31 

12 

2.00 

3.40 

0.57 

3.41 

9.38 

1.59 

31 

13 

2.00 

3.60 

0.85 

3.69 

10.14 

1.69 

34 

14 

2.00 

4.90 

1.54 

2.82 

11.26 

2.42 

39 

15 

2.00 

7.34 

1.04 

3.32 

13.70 

2.92 

46 

16 

4.50 

9.82 

1.08 

4.23 

19.63 

3.17 

62 

17 

3.00 

4.24 

1.17 

3.23 

11.64 

2.80 

36 

18 

3.00 

2.01 

0.82  ■ 

4.09 

9.92 

2.36 

30 

19 

3.00 

5.63 

1.24 

3.13 

13.00 

2.88 

42 

20     

4.00 

6.93 

0.55 

4.33 

15.81 

2.49 

47 

21 

3.50 

4.07 

0.57 

3.99 

12.13 

1.75 

36^4 

22 

3.00 

3.74 

0.86 

2.87 

10.47 

1.67 

30% 

23           

3.00 

2.91 

0.87 

3.18 

9.96 

1.87 

29 

24   

3.00 

4.35 

0.58 

4.62 

12.55 

2.24 

38 

25 

2.50 

2.33 
2.62 

0.57 
0.72 

2.85 
3.14 

8.25 
9.48 

2.31 
2.47 

25 

og         

. . 3.00 

27^4 

27     .... 

3.00 

2.00 

0.58 

3.57 

9.15 

2.48 

26  H 

28     

3.00 

2.27 
2.28 

0.86 
0.29 

4.14 
3.71 

10.29 
8.78 

2.63 
2.40 

30  H 

2  50 

30 

3.00 

2.28 
IS.62 

0.58 
0.76 

4.85 
5.87 

10.71 
33.52 

2.72 
9.74 

32 

31 

8.27 

74  H 

32 

3.00 

6.00 

0.79 

2.63 

12.42 

2.33 

36^i 

3.00 

1.85 

0.57 

5.59 

11.01 

2.25 

31 

34 

3  00 

1.71 

0.75 

4.43 

9.89 

2.45 

25 

35 

3.00 

2.16 

0.75 

4.77 

10.68 

2.11 

29 

36 

37 

38 

39     

3  50 

11.40 

0.89 

3.56 

19.35 

5.85 

51 

4.00 

2.20 

1.15 

4.28 

11.63 

2.48 

2S 

3.50 

2.34 

1.01 

4.84 

11.69 

2.62 

29 

4.79 

2.46 
2.31 

1.03 
1.02 

4.06 
5.93 

12.34 
13.26 

2.75 
2.15 

30 

40 

41 

42 

43 

4.00 

3i 

4  50 

2.46 

1.02 

5.81 

13.79 

2.30 

36% 

3  50 

1.85 

1.20 

8.16 

14.71 

2.98 

41^ 

3.52 

2.62 
2.04 
3.33 
3.74 
2.71 

0.73 
1.09 
0.94 
1.14 
0.73 

4.63 
5.54 

4.48 
4.53 
5.84 

11.50 
11.92 
11.00 
11.66 
11.53 

2.73 
3.13 
3.71 
4.06 
3.83 

2814 

44          

3.25 

45 

2.25 

2iV! 

46                ... 

2.25 

-• 

a? 

2.25 

Totals 145:98  179.42  40.82  207.38  573.60  126.29  1.672 

ivpm^ps  3  11  3.82  0.87  4.41  12.20  2.69  Jo.h 

Note  -1  to  6.  sand:  7.  sand,  caved  and  had  to  sheet:  8  and  9.  sand;  10,  ^nd.  caved 
and  had  to  -sheet-  11  to  14.  sand:  15  and  16,  water  and  quicksand,  had  to  si.eet:  W.  sand. 
?8  and  19  ?aved  n:  20.  sknd.  caved  in.  had  to  sheet:  21.  sand,  caved  in:  22  and  23.  sand:  24, 
land  had  to  sheet-  2.5  to  30,  sand:  31,  quicksand  and  spring,  had  to  build  crib:  32.  sand, 
Sved  in  and  had  to  ^heet:  33  to  35.  sand;  36,  quicksand  and  spring,  had  to  sheet  and  pump; 
37  to  47.  sand. 
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Table  III.— Cost  of  Constructing  G  Concrete   Vaults,  Sl»e  3,  for  Underground  Conduit. 

Excavating    Placlngand     Mixing  and                  Supervision  Nuinbr-r 

No.  of  vault  removing  placing  Total  and  hours 

vault.                          Teaming.  pits.  forms.  concrete.  cost.  expenses,  worked. 

t  %  t  t  %  t 

1 1.00  3.99  1.18  4.61  10.78  2.51  36 

2 1.00  6. 61  0.74  B.63  13.88  3.75  51.5 

3 1.00  6.13  0.84  2.56  9.53  2.19  31 

4 2.00  2.57  0.58  2.46  7.61  1.34  21.5 

5 1.50  6.55  1.18  2.06  10.29  2.42  35 

6 2.00  4.04  2.23  2.46  10.73  2.22  36 

Totals 8.50  27.79  6.75  19.78  62.82  14.43  210 

Averages 1.12  4.63  1.12  3.29  10.47  2.41  35 

Note:— The  spoil  from  the  pits  was  scattered  over  the  adjoining  ground.     The  soil  exca- 
vated was  for  vault  1,  clay;  vaults  2,  3,  5  and   6.  hard  clay;  vault  4,  loam  and  clay. 

Table  TV.— Cost  of  Constructing  14  Concrete   Vaults,  Size  3,  for  Underground  Conduit. 

E.xcavatlng  Placlngand    Mixing  and                  Supervision  Number 

No.  of  vault  removing  placing.  Total  and  hours 

vault.                          Teaming.  pits.  forms.  concrete.  cost.  expenses,  worked. 

»  »  »  $  $  $ 

1 4.56  13.49  1.39  5.29  24.73  5.58  62.5 

2 5.65  5.46  1.35  8.17  20.63  4.27  58 

3 4.60  7.05  1.35  6.68  19.68  4.29  56 

* 4.60  8.39  6.78  16.04  35.81  10.53  96 

5 5.50  7.89  3.89  9.69  26.97  8.87  58 

6 3.50  4.60  1.40  5.48  14.98  3.89  35 

" 4.20  3.56  4.21  11.32  23.29  9.55  48 

S 7.00  6.20  1.61  5.76  20.57  5.46  42 

9 5.00  2.86  1.12  4.62  13.60  2.57  30 

10 3.00  6.70  1.93  3.53  15.46  3.66  38 

11 2.50  5.29  2.22  4.84  14.85  3.90  38 

12 2.50  8.86  1.37  9.75  22.48  S.14  55 

13 3.00  5.52  1.57  8.59  18.68  6.09  44 

!•» 1.50  5.00  2.31  8.45  17.26  6.11  44 

Totals 57.11  90.87  32.50  10S.21  288.69  82.91  704.5 

Averages 4.08  6.49  2.32  7.73  20.62  5.92  50.32 

Note: — 1,    2,    3    and    5,    sticky,    wet   clay,    had   to    pump:    4,    ditto,    caved    while  placing 

bottom;   6.   7  and  S,   hard  clay,   liad  to  pump;    9,   clav;    10   and   11.   hard  clav.   12.   wet  clay, 

had   to  pump;   13  and   14,   hard  clay,  had   to   pump. 

Table  V. — Cost  of  Constructing  57  Concrete  Vaults.  Size  1.  for  Underground  Conduit 

Excavating  Placlngand    Mixing  and                  Supervision  Number 

No.  of  vault  removing  placing.  Total  and  hours 

vault.                          Teaming.  pits.  forms.  concrete.  cost.  expenses,  worked. 

$  5  $  $  $  S  S 

1 3.99  4.02  1.21  6.34  15.56  1.05  4o>A 

2 3.30  3.07  2.06  9.92  18.35  1.38  61iA 

3 2.55  3.43  0.98  6.13  13.09  0.99  43  " 

4 2.80  2.75  1.70  6.21  13.46  1.13  51 

5 3.14  4.88  1.93  5.44  15.39  0.95  50% 

6 2.14  2.88  1.93  3.12  10.07  0.75  33 

7 2.22  3.50  2.23  4.45  12.40  1.42  SSV^ 

8 2.22  2.55  2.23  3.48  10.48  1.18  31% 

9 2.69  2.82  2.34  5.25  13.10  1.50  40% 

10 5.08  15.98  8.93  6.80  36.79  3.40  119% 

11 3.31  1.96  5.98  6.16  17.41  1.45  57 

12 3.06  1.33  1.58  3.77  9.74  0.60  26 

13 3.06  3.04  1.82  3.67  11.59  0.77  33% 

14 5.13  13.53  6.03  10.87  35.56  2.86  125 

15 3.93  1.46  1.75  3.50  10.64  0.71  26 

16 3.75  1.97  1.22  5.59  12.53  0.76  36 

17 2.17  1.97  1.47  2.73  8.34  0.62  26% 

18 2.40  1.47  1.23  3.75  8.85  0.70  27 

19 3.15  1.97  1.23  3.75  10.10  0.74  29 

20 2.97  1.18  1.63  3.53  9.31  0.69  25% 

21 2.97  1.65  1.50  3.28  9.40  0.50  25% 

22 2.69  1.72  1.73  3.48  9.62  0.66  27% 

23 2.83  1.74  1.01  5.02  10.60  0.70  26% 

24 2.97  1.42  1.26  4.53  10.18  0.75  28 

25 .". ..          3.38  1.17  1.97  4.35  10.87  1.03  28% 

26 2.63  3.22  1.10  3.35  10.30  1.20  37% 

27 3.21  3.77  1.85  3.10  11.93  1.29  46% 

28 3.59  3.87  1.60  6.34  15.40  1.49  42 

29 2.95  3.24  1.60  5.50  13.29  1.59  34% 

30 4.45  5.00  1.95  2.84  14.24  1.85  36 

31 3.65  2.00  0.65  3.86  10.16  0.83  26% 

32 3.96  3.45  2.35  3.07  12.83  1.34  34 

33 4.45  3.83  3.00  4.43  15.71  1.95  43% 

34 2.83  2.98  1.78  4.79  12.38  1.39  31% 

35 5.23  4.13  1.55  3.12  14.03  1.80  40 

36 4.09  2.45  2.12  2.70  11.45  1.12  28 

37 3.19  4.45  1.27  4.12  13.03  1.56  39% 

38 3.34  4.75  0.54  2.51  11.14  0.93  30 

39 4.11  Z.72  1.42  4.00  12.25  2.02  34 

40 3.55  .5.16  0.74  5.51  14.96  3.72  30% 

41 3.45  3.55  0.74  5.07  12.81  3.35  27 

42 5.26  7.20  1.30  4.21  17.97  5.35  33 

43 5.95  4.23  0.90  5.20  16.28  2.77  34 

44 3.44  3.11  0.80  3.00  10.35  0.89  30 

45 3.68  2.38  1.05  6.13  13.24  3.U  29 

46 3.48  2.38  1.05  6.20  13.11  3.41  28 

47 2.72  2.97  1.11  6.50  13.30  3.64  31 

48 2.73  2.38  1.11  6.50  12.72  3.54  29 

49 5.47  4.73  1.68  7.68  19.56  5.41  39 

50 6.86  3.60  2.79  6.89  20.14  4.26  41% 

61 7.41  8.75  2.57  9.96  28.69  9.16  48 

52 5.37  7.54  1.26  6.31  20.48  5.05  43 

53 ^5.23  3.00  2.89  12.68  23.80  9.06  44 

54 5.27  2.54  0.69  5.46  13.96  1.38  33 

55 5.19  3.67  2.09  9.25  20.20  5.20  57 

56 4.74  4.86  1.31  4.59  15.50  1.76  43 

57 4.84  3.00  0.92  4.78  13.54  2.21  29 

Totals 214.22  208.37  104.73  294.86  822.18  120.92  2,214% 

Averages 3.76  3.66  1.84  5.17  14.42  2.12  38.85 

Note: — 1,  sand;  2.  sand,  caved  in  while  placing  concrete:  3  and  4.  sand:  5.  quicksand 
and  water,  caved  In;  6  to  8,  sand;  9,  1  ft.  deeper  than  specifications;  10,  excavated  by  mis- 
take for  size  10  vault,  had  to  sheet;  11,  sand,  caved  in  while  placing  form;  12  and  13.  sand; 
14,  quicksand  and  water,  caved  In,  had  to  sheet  15  to  29.  sand:  30.  sand,  had  to  pump;  31. 
sand;  32  to  38,  sand,  had  to  pump:  39,  sand;  40.  quicksand  and  water;  41,  sand;  42.  quick- 
sand and  water,  had  to  sheet:  43  to  48,  sand,  caved  in;  49  to  53,  quicksand  and  water, 
springs  in  bottom,  very  difficult;  54,  sand;  55    to  57,  sand,  ruined. 


Tests  of  Bond  of  Steel  Embedded  in  Re- 
inforced Concrete  Beams.* 

This  paper  is  a  report  oi  tests  made  on 
the  bond  between  concrete  and  plain  round 
mild  steel  reinforcing  bars.  These  tests 
wcih:  made  in  the  Materials  Testing  Labor- 
atory at  the  University  of  Wisconsin  during 
the  spring  and  summer  of  1907. 

The  subject  of  bond  between  concrete 
and  steel  has  led  to  many  extensive  series 
of  tests.  Most  of  these  tests  have  been 
made  by  embedding  a  rod  in  the  center 
of  a  cylindrical  block  of  concrete  and  pull- 
ing it  out  in  such  a  way  that  the  concrete 
around  the  rod  was  compressed.  In  gen- 
eral, the  results  of  such  tests  have  neither 
given  conclusive  nor  reliable  data  upon 
which  viTorking  values  for  structural  pur- 
poses can  be  based. 

In  order  to  approximate  more  closely  the 
actual  conditions  in  reinforced  concrete 
beams,  a  different  form  of  bond  specimen 
was  used  in  the  tests  herein  described  and 
the  results  compared  with  those  obtained 
from  the  ordinary  cylinder  test.  The  larger 
portion  of  the  specimens  were  made  and 
tested  as  thesis  work  by  Messrs.  A.  B. 
Carey,  S.  L.  Clark  and  P.  B.  Johnson,  of 
the  class  of  1907,  to  whom  due  acknowl- 
edgment is  hereby  made. 

The  sand  used  in  these  tests  was  a  rather 
fine  local  bank  sand.  It  weighed  103  lbs. 
per  cu.  ft.,  measured  loose,  contained  37.5 
per  cent  voids  and  3  per  cent  of  fine  dirt. 

The  limestone  used  was  obtained  from 
Kankakee.  111.  It  would  pass  a  1-in.  mesh, 
weighed  83  lb.  per  cu.  ft.  and  contained 
48.5  per  cent  voids.  A  local  bank  gravel 
was  used  in  beams  19  and  "20,  particles  less 
than  0.2  in.  in  diameter  being  screened  out. 
It  weighed  105  lbs.  per  cu.  ft.  and  con- 
tained 35%  per  cent  voids. 

The  Atlas  cement  from  Missouri  took  an 
initial  set  in  45  mins.,  final  set  in  5  hrs.  and 
40  mins.  and  satisfactorily  passed  the  pat 
tests.  At  7  and  28  days  the  average  strength 
of  four  neat  briquettes  was  529  and  659 
lbs.  per  sq.  in.,  respectively.  The  strength 
of  the  1 :3  mortar  briquettes  increased  from 
204  lbs.  per  sq.  in.  at  7  days  to  309  lbs.  per 
sq.  in.  at  28  days.  Plain  round  mild  steel 
rods  with  an  elastic  limit  of  about  44,000 
lbs.  per  sq.  in.,  an  ultimate  strength  of  ap- 
proximately (54,000  lbs.  per  sq.  in.  and  a 
modulus  of  elasticity  averaging  about  30,- 
000,000  lbs.  per  sq.  in.  were  used  as  rein- 
forcement in  the  test  pieces.  These  rods 
were  free  from  rust  and  loose  scales. 

The  concrete  for  beams  1  to  49  was 
mixed  by  hand  on  the  cement  floor  in  the 
laboratory.  The  rest  of  the  beams  were 
mi.xed  by  machine.  Materials  were  pro- 
portioned by  volume.  Quantities  required 
were  weighed  on  a  platform  scale.  The 
w-eight  of  the  cement  was  assumed  to  be 
100  lbs,  per  cu.  ft. 

Three  consistencies  were  used  in  beams 
23  to  31,  wet,  medium  and  dry.     The  wet 
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concrete  was  sloppy,  could  not  be  piled  up 
on  the  mixing  floor,  and  when  placed  in  the 
molds  showed  an  excess  of  water  on  top. 
The  medium  concrete  when  piled  on  the 
floor  would  flatten  out,  could  be  readily 
worked  around  the  reinforcement  without 
much  tamping  and  was  easily  surfaced  with 
a  trowel.  The  dry  concrete  was  very  mealy, 
would  stand  piled  up  on  the  floor,  required 
hard  tamping  and  could  not  be  readily 
surfaced  with  trowel.  The  medium  con- 
sistency was  used  in  all  other  beams. 


Table  VI.— Cost  of  Constructing  25  Concrete  Vaults,  Size  3,  for  Underground  Conduit. 
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Fig.  1. 


The  form  of  specimen  adopted  for  de- 
termining the  bond  in  beams  is  shown  in 
Fig.  1.  These  beams  were  in  general  5  ft. 
6  ins.  long  and  5  ins.  wide  and  6  ins.  deep. 
They  were  so  made  that  the  central  por- 
tion of  the  lower  rod,  whose  bond  was  to 
be  obtained,  was  exposed.  The  two  %  in. 
round  rods  seen  in  the  figure  were  placed 
above  the  exposed  bar  to  distribute  the 
tension  cracks  and  prevent  failure  in  the 
concrete  before  the  low-cr  rod  slipped. 
Wooden  forms  were  used  in  making  beams 
1  to  49,  steel  forms  in  the  remainder. 
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In  beams,  the  exposure  of  the  lower  rod 
was  secured  by  covering  it  with  damp  sand 
before  the  concrete  was  placed.  A  notched 
piece  of  wood  placed  transversely  with  re- 
spect to  the  axis  of  the  beam  served  to 
space  the  rod  and  provide  a  definite  limit 
for  the  predetermined  length  of  embedment. 
The  embedment  used  for  all  beams  with 
lower  rod  %  in.  in  diameter  or  larger  was 
approximately  10  ins.  except  in  beams  62, 
63  and  64,  where  it  was  approximately  15 
ins.  The  embedment  of  the  lower  %-in. 
rod  in  beams  38,  39  and  40  was  nearly  7% 
ins.  and  that  of  the  %-in.  rod  in  beams  41, 
42  and  43  about  8%  ins.  After  each  test, 
the  actual  length  of  embedment  of  the  end 
at  which  slipping  occurred  was  carefully 
measured.  This  quantity  was  then  used  in 
obtaining  the  results  given  in  the  tables. 

Auxiliary  compression  specimens  consist- 
ing of  4-in.  cubes  or  cylinders  6  ins.  in 
diameter  and  18  ins.  long  were  made  with 
nearly  every  batch  of  concrete  as  indicated 
in  Table  I.  The  bond  cylinders  were  also 
cast  from  the  same  batch  of  concrete  as 
the  corresponding  beams.  In  all  cases  they 
were  made  with  the  rod  vertical  and  an 
embedment   of  practically   12  ins. 


Excavating 

Placing  and 

Mixing  and 

S 

upervlsion 

Number 

No.  of 

vault    removing 

placing. 

Total 

and 

hours 

vault. 

Teaming. 

pits. 

forms. 

concrete. 

cost. 

expanses. 

worked. 

% 

% 

» 

$ 

% 

$ 

1 

2.00 

7.16 

2.02 

10.74 

21.92 

7.37 

68 

2 

4.99 

7.12 

2.15 

9.13 

23.39 

8.44 

67 

3 

13.65 

6.60 

1.43 

13.33 

35.01 

9.96 

76 

4 

12.13 

6.83 

1.43 

12.52 

32.91 

9.34 

li^ 

4.7.T 

5.12 
8.53 

0.89 
1.23 

6.16 
8.68 

16.92 
23.37 

5.22 
5.94 

39 

6 

4.93 

«0 

7 

4.43 

5.12 

1.23 

10.64 

21.42 

5.20 

57 

8 

3.02 

8.30 
4.96 

0.73 
1.57 

7.49 
9.79 

19.54 
21.65 

6.18 
5.86 

52 

9 

5.33 

62 

10 

5.02 

5.27 

1.69 

8.82 

20.80 

5.32 

52 

11 

5.46 

5.58 

1.69 

10.49 

23.22 

6.83 

67 

12 

5.36 

4.96 

1.68 

10.25 

22.25 

6.48 

55 

13 

...•        3.96 

4.58 

2.05 

7.19 

17.78 

4.34 

44H 

14 

4.27 

4.83 

1.40 

9.18 

19.68 

5.96 

1!^ 

15 

3.97 

5.19 

1.68 

6.20 

17.04 

3.99 

43 

16 

3.47 

5.49 
4.82 

1.04 

1.04 

9.07 
8.99 

19.07 
18.84 

5.71 
5.49 

50 

17 

3.99 

44 

18 

4.76 

4.83 

1.04 

8.95 

19.58 

5.46 

44 

19 

4.10 

6.24 

1.10 

10.81 

22.25 

6.82 

53 

20 

4.55 

6.22 

1.10 

10.31 

22.18 

6.27 

52 

21 

3.S1 

6.37 

1.10 

10.31 

21.57 

6.47 

52 

22 

4.00 

6.12 

1.13 

10.30 

21.55 

6.09 

53 

23 

4.21 

6.72 

1.08 

10.31 

22.32 

6.45 

54 

24 

4.75 

6.66 

1.37 

5.85 

18.63 

5.43 

46 

25 

4.60 

5.58 

1.37 

7.45 

19.00 

5.62 

53 

Totals 

....      125.51 

149.20 

34.24 

232.96 

541.91 

156.24 

1.344.6 

Averages 

5.02 

5.58 

1.37 

9.31 

21.67 

6.25 

53.8 

Note: — All  vault  pits  in. 


Table  VII.- 


No.  of 
vault. 


-Cost  of  Constructing  5 

Excavating 
vault 
pits. 


Concrete  Vaults.  Size  3, 


3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 


Teaming. 
% 

2.95 
2.00 
1.55 
2.10 
1.55 
1.55 
1.55 
1.55 
2.00 
2.10 
2.10 
2.00 
2.10 
5.00 
5.00 
1.00 
1.50 
1.50 
5.66 
4.09 
4.98 
5.91 
5.90 
5.91 
5.42 
5.50 
4.88 
5.46 
4.74 
5.43 
4.00 
2.98 
6.76 
4.93 
4.75 
7.40 
4.35 
3.98 
3.05 
2.48 
4.28 
4.03 
2.08 
2.53 
4.27 
3.70 
3.19 
3.18 
4.15 
3.24 
3.05 
3.38 
3.42 
3.72 
3.21 
2.90 
2.13 
2.14 


Totals 207.26 

Averages 3.57 


2.73 
5.22 
3.26 

11.22 
5.99 
4.00 
4.45 
4.49 
3.31 
4.62 
4.40 
4.46 
5.26 
2.53 
4.30 
2.59 

10.07 
4.98 
4.70 
4.10 
4.70 
5.40 
6.87 
7.56 
4.73 
3.82 
6.25 
5.95 
5.85 
3.26 
4.86 
4.05 
5.38 
4.86 
9.52 
8.17 
7.20 
5.60 
5.59 
4.64 
6.64 
6.49 
6.92 
5.59 
7.28 
4.68 
4.72 
4.66 
4.57 
4.39 
5.13 
6.04 
5.82 
7.96 
6.36 
5.12 
9.60 
9.60 

322.51 
5.56 


Placing  and 
removing 
forms. 


1.54 
1.03 
1.25 
4.18 
1.23 
0.80 
0.88 
1.00 
1.24 
1.40 
1.20 
1.54 
0.95 
0.91 
1.16 
1.79 
1.14 
1.18 
2.10 
1.18 
0.20 
0.24 
0.65 
0.90 
1.10 
0.80 
2.30 
1.09 
1.09 
1.44 
2.81 
1.31 
0.73 
0.69 
1.02 
1.58 
1.92 
0.78 
0.90 
0.91 
2.39 
1.50 
1.83 
1.22 
0.62 
1.23 
2.36 
1.54 
1.88 
2.01 
1.24 
1.48 
1.78 
1.85 
1.89 
2.28 
1.42 
3.14 

Tl.82 
1.41 


Mixing  and 
placing, 
concrete. 


for  Underground  Conduit. 

Super\'lsion    Number 
Total  and  iiours 

cost.  expenses,  worked. 

%  %  » 


5.63 
4.34 
3.62 
5.28 
4.14 
4.06 
3.56 
4.41 
4.14 
4.87 
4.75 
4.85 
4.40 

11.56 

10.10 
9.36 
9.49 

10.20 
6.65 
5.10 
5.90 
4.65 
8.57 
6.76 
6.69 
8.39 

10.61 
7.87 

10.23 
9.17 

21.88 
9.70 
9.87 
7.55 

11.55 
9.94 

10.96 
7.98 
7.85 
7.51 
8.89 
9.25 
9.84 
7.62 
5.03 
6.14 

11.17 
6.57 
7.15 
8.79 
7.31 
6.92 
8.14 
8.23 
9.11 
9.26 
5.18 
3.63 

440.37 
7.59 


12.85 
12.59 
9.68 
22.78 
12.91 
10.41 
10.44 
11.45 
10.69 
12.99 
12.45 
12.85 
12.71 
20.00 
20.56 
14.74 
22.20 
17.86 
19.11 
14.47 
15.78 
16.20 
21.99 
21.13 
17.94 
18.51 
24.04 
20.37 
21.91 
19.30 
33.55 
19.04 
20.74 
18.03 
26.84 
27.09 
24.43 
18.34 
17.39 
15.54 
22.20 
21.27 
20.67 
16.96 
17.20 
15.75 
21.44 
15.95 
17.75 
18.43 
16.73 
17.82 
19.16 
21.76 
20.57 
19.56 
18.33 
18.51 

1,051.96 
18.13 


1.26 
2.16 
1.83 
3.52 
2.55 
2.78 
3.52 
2.55 
2.02 
3.07 
2.87 
2.91 
3.06 
3.35 
3.31 
4.30 
5.97 
4.90 
2.20 
2.98 
2.53 
3.01 
2.54 
2.54 
2.04 
2.04 
2.23 
2.28 
3.55 
2.21 
6.70 
3.13 
2.80 
2.02 
6.12 
5.46 
6.34 
3.32 
2.25 
2.08 
5.20 
5.19 
5.55 
3.86 
3.95 
2.47 
5.32 
3.59 
2.99 
4.79 
3.97 
4.00 
4.91 
4.78 
4.69 
5.19 
6.36 
6.31 

208.42 
3.59 


38 
34 
31% 
77% 
43 
27 

28% 
29 
22% 
33 
34% 
35 

33% 
37 
36 
45 
61 
49 
44 
36 
38% 
38 
38% 
46% 
46 
54 
64 
57 

62% 
58 
102 
51 
44 
46 
66 
56% 
64 
56 
54 
44 
67 
64% 
50% 
44 
43 
48 
55 
44 
46 
47 
47 
42 
45 
57 
53 
52 
38 
38 

J.743 
47. S 
hard 


T^niT-     1    oinv-  2  and  3    hard  clav:  4.  quicksand  and   water,   had  to   sheet:    5    to   12. 
rtav^  13   li^d   ckv  8  f?    deep:    14    sknd:   15.    clay:    16,   clay  and    sand    surplus   earth   scat- 
tf?ed-   17    hard   clay    surplus  earth  scattered,    found  gas  pipe  6  ins.  below  surface  which  ne- 
clstuatVd  movinrvaultTft.:  18  to  22    hard   c^y    surplus   earth   scattered:    2^     hard    cUy 

clay;  '54  to  56.   hard  clay,   rain,  had  to  pump; 


broke: 
57  and 


58.  verj'  hard  clay. 


io6 


ENGINEERING-CONTRACTING 


\ol.  XXX.     \o.  7. 


Beams  I  to  4y  were  kepi  in  the  molds  for 
at  least  three  days  after  iiiixiiiK.  They  were 
tlieil  allowed  to  cure  willioiit  heiiig  damp- 
ened until  tested.  Beams  oO  to  til  were 
kept  in  the  forms  two  days  and  sprinkled 
every  day  for  a  week  after  mixing.  Beams 
62,  (53  and  04  were  kept  in  the  forms  three 
days  and  sprinkled  twice  a  day  until  tested. 
This  continued  wetting  may  have  weakened 
their  l)ond  strength.  Tahle  I.  gives  the 
general  data  on  the  '<(>  heanis  which  were 
made. 

.Ml  heanis  were  tested  over  a  j-ft.  span. 
All  beams  except  G'J,  G3  and  04  were  loaded 
as  shown  in  Fig.  1.  Fig.  2  (b)  indicates 
how  beams  62,  63  and  04  were  loaded  and 
also  shows  the  different  shape  adopted  for 
beams  58  to  61.  Loads  were  applied  in  in- 
crements of  200  or  300  lbs.  and  readings  of 
the  deformation  in  the  rod  taken  on  the 
cxtensonieter. 

The  deformation  of  the  rod  was  meas- 
ured by  a  dial  cxtensonieter  reading  to 
0.0001  of  an  inch. 

The  ro<ls  embedded  in  cylinders  were 
pulled  out  by  a  universal  oO.OOO-lb.  testing 
machine.     The  pulling  head  was  raised  SO 


Palile  111  contains  the  results  o|  bond 
tests  made  on  different  mixes.  I'he  bond 
for  the  1  :3  ;0  mix  was  decidedly  lower 
than  the  others.  It  will  also  be  noted  that 
the  compressive  strength  of  this  mix  was 
only  about  half  that  of  the  other  mixes. 
There  was  very  little  difference  in  the  aver- 
age bond  of  1  :2 :4  limestone,  1 :2 :4  gravel 
and  1 :2%  mortar. 


•:FFECT    ok    TI.MIO    ON    THK 
OF    1:2:4    CONCRKTI';. 

Compresstve 

Stress  strength  of 

xlmuin  In  steel.   Bond,  iimcrete. 

As.-.       lb. /in.-'     lb./ln.=  lb./ln> 

Vila.       14.200         222  

7  da.       I3.50U         211      

accidentally  destioved. 

7  da 216  1.400 

28  da.       23.00(1         SO.i  1  

28  da.       19.200         .112  ]■        2.030 

28  da.       12.900         207  J  

2S  da.        I4..iOO  228  

2Sda.       IS. 900         24.S  

28  da.       14.100         222  1.690 

28  da.       lO.-lOO         247  

28  da 2.i3  1.860 

60  da.        18, .500         362  

60  da.        16.900  264  

6Uda.       11,100         201  

60  da 276  1.790 

6  mos.    17.900        280  

6  mos.    21.300         3S0  

6  mos.    16,800         318  

6  mos 316  1,6."0 


T.ABLK    IF.— 1 

BOND 

Hearn 

.Ma: 

No. 

load.  111. 

1... 

,    4,000 

*> 

.    3.400 

3... 

.  Beam 

Aver. 

4... 

.   6,800 

5... 

.   4.400 

6... 

.   4.600 

."i4... 

.    4.500 

.i.T... 

.    4. .100 

.16... 

.    4.300 

nj  .  .  . 

.    5.000 

.\ver. 

"7 

.    4.800 

8... 

.    4.200 

9. . . 

.    4.000 

Aver. 

10... 

.    4.200 

11... 

.    .5.200 

12... 

.    4.800 

Aver. 

TABLK  I.— DATA  OF   SPECI.MENS   -MADE. 


Beam  Xo.  .Mix.     Consistency.  Size  of  Rod. 

1-2-3 1:2:4  medium  %  in. 

4-5-6 1:2:4  medium  %  in. 

7-8-9 1:2:4  medium  %  in. 

10-11-12 1:2-4  medium  %  in. 

7-8-9 1:2:4  medium  %  in. 

17-18 1:3:6  medium  %  in. 

•19-20 1:2:4  medium  %  in. 

21-22 1:2%  medium  Sin. 

23-24-25 1:2:4  wet  %  in. 

26-27-28 1:2:4  medium  %  in. 

29-30-31 1:2:4  dry  %  in. 

36-37 1:2:4  medium  %  in. 

38-39-40 1:2:4  medium  %  in. 

41-42-43 1:2:4  medium  %  in. 

44-45-46 1:2:4  medium  %  in. 

47-48-49 1:2:4  medium  1  in. 

54-55-56-57 1:2:4  medium  %  in. 

58-59-60-61 1:2:4  medium  %  in. 

62-63-64 1:2:4  medium  %  in. 

•In  19  and  20  gravel  was  used  in  place  of   limestone. 


Kind  of 

Variable 

.Auxiliary 

.\ge. 

Studied. 

Specimens. 

7  da. 

time 

compression 

28  da. 

time 

compression 

60  da. 

time 

compression 

6  mos. 

time 

compression 

CO  da. 

mix 

compression 

60  da. 

mix 

compression 

60  da. 

mix 

compression 

60  da. 

mix 

compression 

60  da. 

consistency 

60  da. 

consistency 

60  da. 

consiste 

ncv 

60  da. 

method  of  test         bond 

60  da. 

size  of  rods            bond 

60  da. 

size  of  rods            bond 

60  da. 

size  of  rods           bond 

60  da. 

size  of  rods            bond 

28  da. 

time  &  load 

'g    compres'n 

28  da. 

loading 

compression 

29  da. 

loading 

compression 
and  bond 

tliat  the  projecting  part  of  the  rod  could  be 
run  up  through  it  and  gripped  by  the 
wedges  in  the  upper  head.  If  the  top  of 
the  cylinder  was  uneven,  blotting  paper  was 
inserted  between  it  and  the  pulling  head  to 
equalize  the  pressure.  No  allowance  was 
made  for  the  area  of  the  hole  in  the  pull- 
ing head,  8  sq.  ins.  in  computing  the  stresses 
in  Tabic  VII. 

To  calculate  the  bond  in  a  beam  from 
the  deformation  of  the  rod,  the  foUowinR 
formula  was  used  : 

where  B  =  bond  in  pounds  per  square  inch. 
r  =  dial  reading  plus  zero  correction,  d  = 
diameter  of  rod  in  inches,  E  =  30,000,000 
lbs.  per  square  inch.  L  =  gage  length  of 
extcnsometer.  and  /  =  length  of  embed- 
ment of  rod. 

In  Table  II  are  given  the  results  of  beam 
lists  to  determine  the  effect  of  time  upon 
the  bond.  .Mthough  there  was  a  consid- 
erable variation  from  the  mean  at  some  of 
the  ages,  the  average  bond  increased  with 
the  age  of  the  specimen. 


T.ABL 
OF 


Beam 

No. 

9... 
Aver. 

17.. . 

18... 
Aver. 

19... 

20... 
Aver. 

21... 

22 .  . . 
Aver. 


E  III.— CO.MPARISON  OF  THE  BOND 
VARIOI'S  MIXES.     -AGE  60  D.ATS. 

Compressive 

Stress  strength  of 

M.ixinium  in  steel.  Bond,  concrete 

Mi.x.     load.  lb.    lb./in.=     lb./in.=  !b./in.' 

,  1:2:4    4,800   18,500    362     

,  1:2:4    4,200   J6.900    261     

.  1:2:4    4,000   11,100    201      

1:2:4     276     1,790 

,  1:3:6    3,200   11.600    ISl     

.  1:3:6    4,400   18.100    251      .... 

1:3:6    216      830 

1:2:4  g.  5,200   19,900    282     

1:2:4  g.  4,800   17,200    269     

1:2:4  g 275  2,200 

,    1:21.4         3,600       16,600         233  

.    1:214         3,800       18.200         300 
1:21^  267  1.600 


TABLE      IV.— EFFECT      OF 
CONSISTENCIES  ON  THE 
1:2:4  CONCRETE 

Beam  Maximum     1 

No.       Consistency,  load.  lb. 

23 wet  3.200 

24 wet  4,800 

25 '  wet  4.000 

Average         wet  .... 

26 medium  3.200 

27 medium  3.600 

28 medium  3.500 

Average     medium  .... 

29 drv  4,800 

30 dry  3.600 

31 dry  3.600 

Average         dr.v  .... 

Age  of  specimens,  60  days 


DIFFERENT 
BOND  OF 


Stress 
n  steel, 
lb./in.= 
11.000 
22,100 
16,500 


11,800 
18.500 
13.600 


19,300 
20.100 
13.600 


Bond. 

Ib./ln.-- 
180 
346 
224 
250 
171 
321 
212 

287 
314 
224 


The  data  for  tests  upon  wet.  medium  and 
dry  consistencies  in  Table  IV  indicate  dial 
the  amount  of  water  used  in  these  tests 
had  no  decided  effect  on  the  Imnd  when 
the  specimens  were  Oft  days  old. 


TABLE 
THI 


Beam 

No. 

38 

39 

40 

Average 

41 

42 

43 

Average. 

7 

8 

9 

Average 

44 

45 

46 

Average. 

47 

48 

49. 

Average 


V— EFFECT  OF  SIZE  OF  ROD  ON 

:    BOND   OF   1:2:4  (■(JNCRETE. 
AGE,  60  DAYS. 

Stress 

Size     Maximum  In  steel.       Bond, 

of  rod.  load.  lb.  lb./ln.«     Ih./ln.^ 

%  In.  3.200  27,600  345 

%  in,  3,400  23,800  298 

%  In.  2,400  16.700  190 

%  in.  ....               278 

%  In.  4.400  26.400  361 

hi  in.  3,600  21.200  312 

hi  In.  2.800  12.300  186 

>4  in.  286 

%  In.  4.800  18.500  362 

%   in.  4.200  16.900  264 

%  in.  4,000  11.100  201 

%  in.      276 

%   in.  5.000  12.400  207 

\   in.  4.400  13.900  289 

\   in.  6.200  15,700  295 

%  in.  ....      264 

1  in.  3.400  5,850  136 

1   in.  4.000  7.650  174 

1   in.  4,000  7,900  180 

1  in.  ....               163 


From  Table  V  it  appears  that  the  size 
of  the  rod  up  to  1-in.  diameter  has  but  little 
influence  on  the  bond.  The  specimens  with 
the  1-in.  rod  showed  a  marked  decrease  in 
bond.  More  bond  tests  with  this  size  of 
bar  are  necessary  before  this  decrease  can 
be  satisfactorily  accounted  for. 

Beams  54  to  61  were  made  to  determine 
the  effect  on  bond  of  embedding  the  rod 
in  stressed  and  unstressed  concrete.  Beams 
•54  to  57  were  made  and  loaded,  as  shown 
in  Fig.  1.  The  results  apparently  indicate 
that  the  bond  of  concrete  subjected  to  a 
tensile  stress  is  considerabl)'  greater  than 
that  of  concrete  which  is  practically  un- 
stressed. It  is  possible  that  bending  in- 
creased the  resistance  against  slipping  in 
the  first  four  of  these  beams.  It  will  be 
observed  also  that  compressive  strength  of 
the  concrete  for  beams  54  to  57  was  con- 
siderably higher  than  that  tested  from 
licams  58  to  61. 


TABLE  VI.— MISCELL.VNEOrS  TESTS  ON 
THE  BOND  OF  1:2:4  CONCRETE. 


Maximum 

Beam         l.iad. 
No.  lbs. 

54 4.500 

55 4..500 

56 4.300 

57 5.000 

Average 

58 3.400 

59 3,300 

60 4.100 

61 3.900 

Average 

62 6.850 

63 6,800 

64 7,000 

Average 


Stress 
in 

steel, 

lbs. /in. = 
14.500 
15,900 
14,100 
16.300 


Compressive 

strength  of 

Bond,  concrete. 

lbs,/in.*  lbs./in.= 

228      


S.800 

9.500 

12.600 

13,700 


19,000 
20,300 
22,100 


248 
222 
247 
236 
129 
141 
187 
204 
165 
197 
215 
236 
216 


1.690 


l,07i> 


i.315 


Beams  02,  63  and  64  were  designed  to 
determine  the  effect  of  a  change  from  the 
standard  loading,  shown  in  Fig.  1.  They 
were  made  and  loaded  as  sliown  in  Fig.  2 
(a).  The  average  bond  of  these  beams  did 
not  differ  materially  from  that  obtained 
from  beams  -54  to  57.  The  small  decrease 
in  bond  developed  in  02,  63  and  61  might 
have  been  due  to  the  fact  that  they  were 
sprinkled     more    frequently     while    curing 
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than  the  other  beams.  This  might  have 
decreased  the  shrinkage  of  the  concrete  and 
thereby  lessened  the  bond. 

If  the  bond  stress  be  computed  in  the 
ordinary  way  from  the  average  vertical 
shear  of  beams  62,  63  and  64.  a  value  of 
214  lbs.  per  square  inch  will  be  obtained. 
In  making  this  computation  the  arm  of  the 
resisting  couple  was  taken  as  0.82  times  the 
effective  depth.  The  distance  from  the  top 
of  the  beam  to  the  %-in.  rods  was  3%  ins. 
This  quantity  checks  very  closely  the  aver- 
age value  obtained  from  the  deformation 
of  the  lower  rod,  216  lbs.  per  square  inch. 


TABLE 

vn.- 

-COMPARISON 

OF 

BEAM 

AND 

CYLINDER   TE 

STS   ON    BOND. 

03 
$ 

3 

m 

N 

3P 

c  § 

Comp 
stres 

in.-' 

?[R 

3  CK 

I      ^  -; 

2. 

„ 

0 

■taO  0 

S'" 

••2  =  i 

.     'J5  C* 

•  —3  Ji 

.""o 

.    -     0 

C  .^ 

.    -     r*< 

" 

^5 

3 

2^ 

■    _OC« 

3 
09 

30. 

:  o-s 

."3" 

:     5' 

?•!• 

■.<Z 

38-39-40. 

...      % 

27S 

394 

1.42 

197 

41-42-43. 

...   H 

286 

455 

1.54 

317 

62-63-64. 

...   % 

216 

311 

1.44 

252 

36-37. 

...   % 

266 

467 

1.76 

395 

44-45-46. 

...   % 

264 

502 

1.90 

495 

47-48-49. 

...     1 

163 

487 

2.99 

620 

A  comparison  between  the  bond  devel- 
oped in  beams  and  that  obtained  in  bond 
cylinders  made  at  the  same  time  is  afforded 
in  Table  VII.  Column  3,  headed  Bond  in 
Cylinder  -r-  Bond  in  Beam,  shows  that  the 
cylinder  tests  gave  bond  stresses  from  1.42 
to  2.99  times  as  large  as  those  obtained 
from  the  beam  tests. 

Conclusions. — 1.  The  bond  of  1 :2  ;4  con- 
crete to  embedded  steel  increases  with  age 
at  least  up  to  six  months.  About  80  per 
cent  of  its  six  months  bond  strength  is  de- 
veloped at  28  days. 

2.  Owing  to  the  variation  in  results  of 
the  one-month  tests,  and  the  wide  differ- 
ence between  laboratory  experiments  pnd 
practical  working  conditions,  it  does  not 
seem  as  though  the  maximum  bond  of 
1:2:4  concrete  should  be  assumed  greater 
than  200  or  2.50  lbs.  per  square  inch  in  de- 
signing. 

3.  The  method  of  making  bond  tests  by 
pulling  a  rod  from  a  concrete  cylinder,  as 
previously  described,  gives  results  which 
are  of  neither  quantitative  nor  qualitative 
value.  The  results  obtained  are  dependent 
largely  upon  compressive  stress  acting  on 
the  head  of  the  cylinder. 

4.  The  beam  test  for  bond  on  the  other 
hand  approaclies  closely  the  actual  condi- 
tions to  which  the  bar  and  surrounding 
concrete  are  most  often  subjected,  and 
gives  values  which  are  at  least  of  qualita- 
tive value.  Furthermore,  values  obtained 
by  this  method  are  in  accord  with  the  bond 
theory  usually  accepted  as  a  basis  in  design. 


The  Transcontinental  Railway  Commis- 
sioners of  Cmada  are  calling  for  bids  for 
supplying  44,.j00   tons   of  80-lb.   steel   rails 


Earth  and  Rock  Section 


Note:  Thi.s  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  cinbanktncnts.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  first  train  was  run  through  the  Mar- 
ket street  subway  of  Philadelphia,  Pa.,  on 
Aug.  3. 


The  Cost  of  a  Culvert  Excavation  on  a 
Railroad. 

In  a  recent  issue  of  this  journal*  we 
published  the  cost  of  making  the  excavation 
for  a  culvert,  the  material  being  wet.  At 
that  time  we  commented  upon  the  fact  that 
in  railroad  construction  this  class  of  work 
is  paid  for  at  the  same  rates  as  work 
done  in  the  cuts,  in  spite  of  the  fact  that 
it  is  generally  more  expensive.  We  give 
another  example  of  the  cost  of  such  work, 
showing  that  it  is  a  costly  class  of  excava- 
tion. 

This  job  was  done  on  some  railroad  con- 
struction in  Tennessee.  The  culvert  was  a 
•1x4  bo.x  culvert  of  rubble  masonry,  42 
ft.  long.  The  excavation  was  12  ft.  wide 
and  2^  ft.  deep.  The  material  excavated 
was  a  dry  sandy  clay  that  was  easily 
worked,  although  it  had  to  be  picked  be- 
fore it  could  be  shoveled.  When  mate- 
rial in  culvert  excavation  can  be  spaded, 
thus  saving  the  picking,  the  work  can 
be  done  much  cheaper. 

The  excavated  material  in  this  case  was 
shoveled  on  to  the  ground  on  either  side 
of  the  culvert,  the  ends,  naturally  being 
left  open.  At  each  end  of  the  culvert  a 
ditdi  4  ft.  wide  was  cut  to  the  culvert 
excavation,  making  .53  cu.  yds.  of  excav- 
tion  for  the  culvert  and  ditches.  This 
earth  piled  up  on  the  two  sides  of  the  pit 
would  make  about  6.5  cu.  yds.  loose  meas- 
urement, making  it  necessary  to  handle 
some  of  the  material  a  second  time.  This 
fact  and  likewise  the  width  of  the  pit,  12 
ft.,  meant  that  the  men  had  to  cast  the 
earth  some  distance,  thus  adding  to  the 
cost  of  the  work,  .^t  least  half  the  mate- 
rial was  handled  a  second  time,  and 
about  10%  was  handled  three  times. 

The  cost  of  the  work  was  as  follows : 

Foreman,   3   days   @  $2..50 $  7..50^ 

Laborers,  2.5  days  @  $1.25 31.25 

Water  boy,  3  days  @  $0.50 1.50 

Total    $10.25 

This  gave  cost  of  the  following  per 
cubic  yard : 

Foreman    $0.14 

Laborers     0..59 

Water  boy  0.03 

Total   $0.76 

A    man    excavated,    that    is    picked    raid 

shoveled,  about  2  cu.  yds.  per  day,  of  the 

original  excavation,  or  about  3V^  cu.  yds. 

per    day   including   the   material   that   was 

handled   more  than  once. 
This  is  a  very  high  cost  for  this  work. 
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It  was  obv'iously  not  possible  to  luivc  done 
it  within  the  contract  price  of  15  cts.  per 
cu.  yd.  One  reason  for  this  high  cost 
was  a  very  inefficient  foreman.  He  was 
discharged  for  this  job.  .Vnother  reason 
was  that  the  contractor  did  not  furnish 
long  handled  shovels  to  the  men. 

To  cast  the  earth  In  ft.  or  more  with 
short  handled  shovels  was  much  more  ex- 
pensive than  if  long  handled  shovels  had 
been  used.  On  every  job  a  contractor 
should  supply  himself  with  some  long 
handled  shovels.  Then,  too,  instead  of 
the  men  handling  the  earth  a  second  and 
third  time,  there  should  have  been  only 
one  handling,  and  it  wouUl  have  been  pos- 
sible to  do  it  much  cheaper  with  a  team 
and  a  drag  scraper,  spreading  the  earth  in 
the  embankment.  These  things  might  have 
reduced  the  cost  about  50  per  cent. 


Cost  of  an    Earth    Embankment    and 
Gravel  Facing. 

The  following  data,  taken  from  the 
August  Reclamation  Record,  relate  to 
the  construction  of  the  Whalen  eartli 
dike  by  the  U.  S.  Reclamation  Service. 
This  dike  is  located  at  the  right  extrem- 
ity of  the  Whalen  concrete  diversion 
weir  and  extends  to  the  bluff  of  the 
valley.  This  dike,  together  with  the  con- 
crete diversion  weir  abutting  onto  it, 
furnishes  a  means  of  diverting  the  flow 
of  the  North  Platte  river  into  the  Inter- 
state Canal,  and  will  serve  that  purpose 
for  the  Fort  Laramie  Canal  when  it  is 
constructed.  The  dike  is  about  1,600  ft. 
in  length,  11  ft.  wide  on  top,  with  an 
average  height  of  10  ft.  and  side  slopes 
of  2%   to   1. 

The  embankment  is  now  practically 
completed  and  contains  about  35.000  cu. 
yds.  of  earth.  The  earth  for  its  con- 
struction has  been  taken  from  a  borrow 
pit  on  the  upstream  side  thereof,  the 
nearer  edge  of  the  borrow  pit  being 
not  less  than  100  ft.  and  the  outside 
edge  at  about  500  ft.  The  whole  em- 
bankment is  faced  with  a  covering  of 
gravel,  the  thickness  on  the  top  and 
downstream  slope  being  1  ft.  and  that  on 
the  upstream  slope  2  ft.  Practically  the 
entire  embankment  has  been  covered 
with  gravel  at  the  present  time  involv- 
ing the  placing  of  about  6,040  cu.  yds.  of 
gravel.  The  distance  from  the  gravel 
pit  to  the  south  end  of  the  dike  is  1,700 
ft.  on  a  down  grade  of  appro.Kimately 
1  per  cent  from  the  pit  and  the  total 
average  haul  is  about  2.620  ft.  The  free 
haul  under  the  specification  require- 
ments  is   500  ft. 
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The  earth  body  ol  the  cnibanknieiit 
was  placed  in  layers  varying  from  6  to 
12  ins.  in  thickness,  and  these  layers 
spread  by  hand  and  thoroughly  compact- 
ed by  the  passage  of  the  scrapers  and 
teams  over  them.  The  material  as  ex- 
cavated shrank  about  20  per  cent  through 
the  compacting  to  which  it  was  sub- 
jected in  being  placed  in  the  embank- 
ment. 

The  gravel  facing  was  loaded  with 
wheel  scrapers  through  a  trap  into  four- 
horse  wagons  with  slat  bottoms,  each 
holding  about  2%  cu.  yds.  The  gravel 
was  dumped  from  the  wagons  onto  the 
embankment,  and  spread  on  the  slopes 
thereof  by  means  of  a  Fresno  scraper 
and  a  hand  shovel.  Foremen  were  paid 
from  35  cts.  to  40  cts.  an  hour;  laborers 
from  22!^  cts.  to  25  cts.  an  hour.  The 
labor  of  horses  in  the  earth  work  has 
been  rated  at  10  cts.  an  hour,  and  in  the 
gravel  work  two-horse  teams  with  driv- 
ers at  from  40  cts.  to  45  cts.  an  hour; 
threo-hoise  teams  with  drivers,  at  from 
50  cts.  to  55  cts.  an  hour,  and  four-horse 
teams  with  drivers  at  from  60  cts  to  65 
cts.  an  hour. 

The  cost  of  the  35,000  cu.  yds.  earth 
body  was  as  follows; 

Per  cu.  yd.  Total. 

Labor  $0,219        $7,695 

Plant  depreciation Oil  400 

Superintendence    004  150 

Total    $0,234  $8,245 

The  cost  of  the  6,040  cu.  j'ds.  of  gravel 
facing  was  as  follows: 

Per  cu.  yd.  Total. 

Labor  $0,874  $5,281 

Plant  depreciation 022  135 

Superintendence 020  120 

Total    $0,916        $6,536 

The  grand  total  cost  for  these  two 
items  was  as  follows: 

Labor    $12,976 

Plant  depreciation 535 

Superintendence     270 

Total   $13,781 

The  cost  data  above  given  include  30,- 
000  cu.  yds.  of  overhaul  amounting  to 
$450,  which  is  not  separately  considered. 


The  city  of  Buenos  .'\yres,  .Argentina,  is 
considering  the  construction  of  two  under- 
ground railways  and  on  May  11  opened 
bids  for  the  building  and  exploitation  of 
the  roads.  But  one  bid  was  received  and 
owing  to  the  conditions  imposed  by  the 
bidders  this  will  probably  be  rejected,  and 
other  measures  taken  to  secure  the  road. 
The  bid  received  contained  three  alterna- 
tive proposals,  as  follows:  (1)  Double 
line,  1.67  meters  gage,  tunnel  faced  with 
masonry,  $18,520,598  gold ;  (2)  double  line, 
gage  1.44  meters,  masonry  facing  and  cast- 
iron  rings  where  necessary,  $17,.529,928 
gold ;  (.3)  gas;e  1.44  meters,  masonry  fac- 
ing, $16,412,045  gold. 


Unclassified  and  General  Articles 


Note:  This  section  is  dc>otcd  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


LETTERS  TO  THE  EDITORS. 

Standard   Sizes  for   Drawings,   Blank 
Forms  and  Specifications, 

Sirs — I  very  much  regret  that  my  advo- 
cacy for  an  8%xl0%-in.  size  for  shop 
drawings  was  so  obscure  that  Mr.  Dollar 
(your  issue  for  July  22, 1908)  misconstrued 
the  same.  My  plea  had  nothing  at  all  to 
do  with  a  written  description  of  the  draw- 
ing. I  only  wanted  drawings  cut  to  the 
size  8%xl0%  ins.,  so  when  mailed  with  a 
letter  both  would  be  of  the  same  size  and 
thus  be  more  convenient  for  folding,  hand- 
ling and  filing.  This  for  the  same  reason 
that  when  we  use  second  sheets  we  make 
them  the  same  size  as  the  first  sheets,  a 
reason  most  obvious  to  the  dullest.  The 
item  of  waste  is  of  so  small  a  matter  as 
not  to  be  considered.  In  cutting  paper, 
tracing  cloth  or  blue  print  generous  allow- 
ance is  usually  made,  which  more  than  off- 
sets any  apparent  economy. 

If  we  are  to  have  a  standard  size,  let  us 
have   one  that   has   been   in   use   for   many 
years  and  not  advocate  another. 
Yours  truly, 
Emile'Low,  M.  Am.  Soc.  C.  E. 

GOG  Ashland  avenue,  Buflfalo,  N.  Y. 


Standard  Size  for  Periodicals. 

Sirs :  Allow  me  to  congratulate  you  on 
the  varied  opinions  you  have  brought  out 
on  the  question  of  filing.  There  is  one 
point  on  which  there  have  been  some  things 
printed,  but  the  principal  point  not  touched. 
The  various  forms  of  sectional  bookcases 
are  those  most  in  use  at  this  time,  and  no 
maker  with  which  I  am  acquainted  makes 
a  section  which  will  hold  the  bound  vol- 
umes of  the  Engineering  Nezvs  and  Engi- 
neering Record.  I  have  been  compelled 
to  have  a  special  section  built,  and  friends 
have  had  sections  altered  to  accoinmodate 
these  publications.  It  would  greatly  help 
the  subscribers  to  these  and  other  journals 
of  similar  size  if  they  would  adopt  the 
same  size  as  Engineering-Contracting. 
Yours  truly, 

A.  M.  Van  Auken, 
Resident  Engineer, 
Port  Arthur,  Shreveport  &  Memphis  Ry. 
Pine  Bluff,  Ark.,  July  24,  1908. 


The    Louisiana    Law     Licensing 

Engineers. 
Sirs :  In  your  issue  of  July  29th  is  an 
editorial  entitled  "Certificated  Engineers  in 
Louisiana,"  in  which  you  poke  a  good  deal 
of  fun  at  the  new  law  in  that  state.  In 
my  opinion  you  take  the  wrong  view  of  the 
matter.  When  your  boy  came  out  of  col- 
lege and  proudly  showed  you  his  diploma 
and  pointed  out  that  nicely  engraved  "Civil 


I'.n^innr."  you  knew  that  he  wa^  not 
a  C'ivil  Engineer,  but  you  did  know 
that  he  was  the  "makin's"  and  was  justly 
proud  of  the  boy.  I  believe  that  this  at- 
tempt in  Louisiana  should  be  looked  at  in 
the  same  way.  It  will  be  very  little  work 
to  add  an  amendment  to  the  law  at  the 
next  session  of  the  legislature  and  then 
keep  on  adding  until  a  good  law  is  finally 
on  the  books. 

.As  to  the  present  benefit  of  the  law.  I 
believe  that  good  results  will  come  im- 
mediately from  it.  I  am  judging  that 
Louisiana  is  practically  in  the  same  condi- 
tion that  Missouri,  Kansas,  Iowa  and  Ne- 
braska arc  in.  I  can  take  you  through 
these  four  states  and  show  you  county 
surveyor  after  county  surveyor  that  would 
stop  on  arithmetic,  and  to  whom  geometry 
is  as  sealed  as  the  secrets  of  Greek.  I  can 
show  you  where  a  piece  of  work,  the  esti- 
mated cost  of  which  is  $275,000,  has  been 
put  into  the  hands  of  a  good  honest  farm- 
er, that  the  law  says  "shall  be  a  competent 
engineer."  He  says  he  is  as  competent  as 
the  county  surveyor,  and  his  neighbors  all 
say  the  same,  and  I  don't  doubt  it.  I  can 
show  you  a  man  holding  the  office  of  coun- 
ty surveyor  in  a  county  that  spends  from 
$50,000  to  $75,000  a  year  on  roads  and 
bridges,  whose  only  qualification  was  that 
he  could  run  out  the  straightest  corn-row 
of  any  man  in  the  county.  He  is  now 
practicing  engineering.  Of  course,  Jones 
pays  the  freight,  but  Jones  doesn't  realize 
it.  Not  yet,  but  soon.  So,  instead  of  dis- 
couraging the  law,  let  every  engineer  and 
contractor  too,  get  behind  Louisiana  and 
push    her   along. 

Yours   respectfully. 

W.    B.    Hazen. 

St.  Joseph,  Mo.,  .\ug.  4th,   1908. 

[Comment  on  this  letter  will  be  found  in 
our  editorial  columns.   Editors]. 


The  passenger  engines  on  the  Fcrrocarril 
Mexicano,  on  the  division  from  Veracruz 
to  Orizaba,  have  been  converted  into  oil- 
burning  engines,  the  fuel  oil  being  sup- 
plied by  the  extensive  works  at  Minatitlan. 
state  of  Veracruz.  Several  large  storage 
tanks  have  been  erected  on  the  outskirts 
of  this  citv. 


The  National  Railway  Lines  of  Mexico 
has  placed  m  order  for  20,000  tons  of  new 
steel  rails  with  a  Monterey,  Mexico,  steel 
company.  The  price  paid  is  said  to  be  60 
or  65  pesos  Mexican  (from  $30  to  $:12.50 
U.  S.  gold).  On  Aug.  IG  the  change  in 
the  Mexican  tariff  on  steel  and  iron  goes 
into  effect,  and  the  increase  in  duties  on 
steel  is  said  to  have  influenced  the  placing 
of  the  order  with  a   Mexican  firm. 


August   12,   1908. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Special  Types  of  Roads. — The  accom- 
panying sketches  show  special  types  of 
state  roaci  in  Massachusetts  that  are  con- 
structed where  a  railway  track  occupies 


way  in  the  brick  and  will  not  crack  th' 
pavement.  The  Knoxville,  Tenn.,  street 
railway  has  two  miles  of  double  track 
laid  with  70-lb.  Tee  rails,  a  special  brick 
with  the  corner  hollowed  oflf  so  as  to  fit 
under  the  rail  being  used.  These  brick 
come   in    half  and   whole   lengths,   which 
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Fig.   1 — Special  Type   Having   Loose   Macadam    Ballast   Over  Railroad  Ties. 


part  of  the  road.  Fig.  1  shows  a  special 
type  of  road  having  loose  macadam 
ballast  over  railroad  ties.  The  track  bal- 
last is  from  top  of  ties  to  rail,  loose  mac- 


are  placed  alternately.  About  every  7 
or  8  ft.  an  expansion  joint  of  pitch  is 
put  in,  the  remainder  being  cemented. 
This  construction  leaves  a  small  groove 
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Cafch  Ba^m 
Fig.  2 — Special  Type   Shewing    Drainage  for  Railroad  on   Flat  Grades. 


adam,  varying  from  l^i  ins.  to  2%  ins. 
covered  with  about  1  in.  of  %-in.  to  1%- 
in.  size  being  used.  Gutters  are  used  on 
steep  grades  with  this  type.  Fig.  2  shows 
a  special  type  and  the  method  of  drain- 
age for  railroad  on  flat  grades.  The 
catch  basins  are  either  brick  or  concrete 
or  a  combination  of  both,  and  are  spaced 
according  to  the  discretion  of  the  engi- 
neer. The  distance  apart  is  from  300 
ft.  to  1,000  ft.,  depending  on  the  grade 
of  the  road.  For  the  above  information 
and  the  sketches  w-e  are  indebted  to  D. 
H.  Winslow,  Resident  Engineer,  Massa- 
chusetts Highway  Commission. 

Tee  Rails  and  Special  Paving  Brick. — 
The  Kingston  Consolidated  R.  R.  Co.  of 
Kingston,   N.    Y.,    is   using   a   90-Ib.   Tee 
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Tee  Rail  Construction  at  Kingston. 

rail  for  its  track  on  several  streets  of 
Kingston.  A  special  form  of  brick  is 
used  outside  the  rail  as  well  as  inside, 
as  is  shown  in  the  accompanying  cut.  It 
will  be  noted  that  on  the  inside  the  brick 
goes  up  on  the  head  of  the  rail  to  such 
a  distance  as  to  barely  give  room  enough 
for  the  wheel  flange.  In  the  event  of 
heavier  flanges  being  used,  experience 
has  shown  that  they  will  cut  their  own 


sufficiently  large  for  the  wheel  flanges. 
It  is  all  cemented  together,  and  when 
taken  up  is  like  a  solid  mass.  A  %  in. 
or  %  in.  sand  cushion  is  used. 

Data  on  Concreting  a  Street  Railway 
Track. — Mr.  A.  W.  Saunders,  C.  H.,  has 
furnished  us  the  following  data  on  con- 
crete work  done  in  a  large  city  in  Ohio, 
the  data  being  the  average  of  a  season's 
work:  The  gang  consisted  of  18  men. 
I  man  looked  after  the  water  and  ce- 
ment; 5  men  on  the  barrows,  wheeling 
the  aggregate;  8  men  on  the. board,  mi.x- 
ing  and  placing;  4  men  tamping  under 
the  track  and  ties.  The  ties  were  7  ft. 
6  in.  X  5  in.  x  5  in.  spaced  2  ft.  centers. 
Concrete  was  placed  3  ins.  under  the 
ties  and  level  with  the  tops  in  between. 
The  excavation  was  7  ft.  6  ins.  wide.  The 
manner  of  proceedure  was  as  follows: 
The  iron  mixing  board.  8  ft.  x  10  ft.,  was 
placed  on  the  track.  Eight  men  "mount- 
ed the  board"  and  3  men  manned  the 
barrows.  The  water  man  saw  to  it  that 
hose  was  attached  to  hydrant  and  the 
barrel  and  pails  were  full  and  in  place, 
with  cement  nearb}-.  The  mixture  was  1 
part  Portland  cement,  6  parts  sand  and 
10  parts  crushed  stone.  The  sand  .was 
wheeled  on  the  board  and  spread,  the 
cement  then  being  mixed  in  dry,  then 
wetted  and  mixed.  Next  the  stone  is 
W'heeled  on  and  mi.xed,  the  water  man 
applying  the  water  as  needed  by  hose  or 
pail.  The  barrow  men  using  16  wheel- 
barrows then  filled  their  barrows  with 
the  sand  and  stone  ready  for  the  next 
batch.  As  the  men  threw  the  cement  in- 
to the  track  the  tampers  tamped  it  under 
the  rail  and  ties.  These  18  men  did  180 
ft.  of  single  track  in  a  day  of  10  hours. 


Regarding  this  mix,  1-6-10,  Mr.  Saunders 
states  that  while  it  may  not  be  theoretic- 
ally proper,  it  is  certainly  doing  the 
work  as  it  is  carying  a  tralhc  which 
necessitates  a  2-minute  schedule  all  day 
long.  Mr.  Saunders  also  ascertained 
these  facts: 

One  bag  of  Iroquois  Portland  cement 
weighs  100  lbs. 

One  bag  of  sand,  not  absolutely  dry, 
weighs  103V6  lbs. 

One  bag  of  screened  crushed  sand- 
stone, weighs  101%  lbs. 

One  bag  of  water,  2V4  pails,  weighs  SO 
lbs. 

Two   bags — 1   barrow — 15   shovelfuls. 

5  yds.  of  stone  using  13  sacks  of  ce- 
ment, concreted  46.5  lin.  ft.  of  single 
track. 

Stadia  Rod  and  Granite  Monuments. — 
In  the  recent  resurvey  of  the  Massa- 
chusetts-Connecticut State  Line,  de- 
scribed by  Mr.  Henry  R.  P)uck.  before 
the  Connecticut  Society  of  Civil  Engi- 
neer, all  tape  measurements  were 
checked     by     stadia,     and     the     fences, 
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streams,  roads,  and  buildings  were  lo- 
cated in  the  same  way  for  a  distance  of 
some  300  ft.  each  side  of  the  line.  The 
stadia  readings  usually  agreed  with  the 
tape  within  1  to  3  ft.  on  shots  300  to 
1,000  ft.  long.  Readings  were  taken  only 
to  feet,  a  13  ft.  rod  with  special  mark- 
ings (see  Fig.  1)  being  used.  This  rod  is 
easy  to  read  and  can  be  read  very  fast, 
as  there  are  four  black  spots  to  the  foot 
instead  of  five  as  in  the  common  design. 
Single  feet  are  read  by  taking  the  fifth 
part  of  a  division.  New  granite  monu- 
ments (see  Fig.  2)  were  set  at  every 
road  and  railroad  crossing  the  line.  The 
stones  were  9  to  10  ft.  long,  dressed  12 
ins.  square  for  the  first  4  ft.,  which 
projects  above  the  ground. 
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Road  Making  in  Relation  to  Street 
Cleaninf.* 

The  question  of  road  making  in  relation 
to  street  cleaning  is  not  a  new  one ;  it  ex- 
ercised the  minds  of  the  road  makers  in  the 
old  coaching  days,  bnt  it  has  been  recently 
accentuated  by  motor-driven  vehicles.  The 
amount  of  dust  which  follows  the  track  of 
all  motor  cars  appears  to  be  almost  directly 
proportionate  to  the  speed  at  which  the  car 
travels,  and  also  in  -intiii'  measure  to  tlie 
build  of  the  car. 

The  principal  reasons  lor  the  excessive 
dust  appear  to  arise  from  : 

(1)  The  great  speed  at  which  these  vehi- 
cles are  driven. 

(2)  The  draught  under  the  car,  especial 
ly  where  the  body  is  low,  thus  forcing  the 
dust  through  a  sort  of  funnel. 

(3)  The  sucking  action  of  the  pneumatic 
tires  on  the  surface  of  the  road. 

(4")  The  centrifugal  force  of  the  periplic 
ry  of  the  wheels  tending  to  throw  particles 
of  dust  a  considerable  distance. 

If  the  surface  of  the  road  was  absolutely 
clean  and  free  from  dust  the  evil  would  be 
cured;  in  otlier  words,  how  should  the  road 
be  constructed  so  as  to  prevent  this  nuis- 
ance, or  how  can  it  be  kept  cleaned  so  that 
there  shall  be  no  dust? 

First,  let  us  consider  where  the  dust 
comes  from,  and  I  think  the  following  are 
the  chief  factors : 

(1)  The  disintegration   of  the  materials 
with  which  the  surface  of  the  road  is  con 
structed,  by  the  traffic  and  by  climatic  in- 
fluences.    The    amount     of    this     depends 
largely  on  the  class  of  materials  used. 

(2)  Imported  dirt  or  mud  from  other 
roads,  from  the  wind  blowing  it  from  the 
fields  in  the  country  and  from  yards  and 
other  places  in  towns. 

(3)  .'\nimal  droppings,  which  are  consid- 
erable both  in  towns  and  in  the  country. 

(4)  The  "spewing  up"  of  the  earth  foun- 
dation in  the  case  of  improperly  construct- 
ed roads. 

It  is  evident  that  Xos.  I  and  4  could  be 
greatly  mitigated  by  proper  construction  of 
roads,  but  that  Nos.  2  and  3  cannot  he  pre- 
vented, but  that  the  cure  consists  in  fre- 
quent cleaning  or  some  method  for  "laying 
the  dust."  This  cleaning  can  be  rendered 
more  easy  and  economical  by  a  smooth  and 
impervious  road  surface. 

Laying  the  dust  by  watering  is,  of  course, 
only  a  temporary  remedy,  the  dirt  if  not  re- 
moved quickly  returns  to  dust  when  dry. 

It  has  also  been  questioned  whether  the 
addition  of  water  to  the  organic  matter 
contained  in  the  dust  does  not  eventually 
render  it  more  "germ  laden." 

So  called  "macadam"  roads  arc  the  worst 
"dirt"  manufacturers,  under  Nos.  1  and  4, 
of  the  reasons  for  dust  which  I  have  given. 
They  are  dependent  upon  (1)  the  quality  of 
the  stone  used,  (2)  the  nature  and  quantity 
of   die   binding  material.    (3)    the   contour 


•From  a  paper  by  H.  Percy  Boulnoi.s.  M. 
Inst.  C.  E..  read  at  the  annual  meeting  In 
London  of  the  Institute  of  .Street  Cleanini; 
Superintendents. 


and  grachent  of  the  surface  (pits  and 
"slack"  places  arc  provocative  of  mud  and 
dustl.  and  (4)  unless  the  "bottoming"  or 
foundation  is  properly  made  with  hand- 
pitched  stones,  the  "spewing  up"  I  have 
mentioned  is  likely  to  take  place. 

Such  roads  also  are  difficult  to  properly 
dean,  and,  in  addition,  the  action  of  either 
scraping  or  brushing  is  apt  to  disturb  the 
surface,  and  "the  remedy  may  sometimes 
be  worse  than  the  disease." 

Unfortunately  the  majority  of  the  roads 
in  tliis  country  (except  in  the  towns)  are 
"macadamized" :  tliat  is,  they  are  merely 
stones  of  various  description  (often  local 
stones  of  a  soft,  pliable  character),  broken 
"more  or  less"  to  an  even  2-in.  gage,  laid  at 
various  thicknesses  on  the  "virgin  soil,"  the 
stones  "blinded"  Cas  it  is  called)  with  very 
often  improper  materials,  and  either  al- 
lowed to  consolidate  under  the  traffic  or 
rrillod  without  much  consideration  as  to 
whether  the  crown  or  haunches  are  to  be 
lirst  rolled,  and  often  without  much  consid- 
eration as  to  any  scientific  contour. 

It  is  not  to  be  wondered  at  tliat  sucli 
roads  have  caused  the  "dust  outcry,"  and 
that  various  remedies  have  been  tried  with- 
in recent  years  to  effect  some  cure. 

Some  of  these  remedies  have  been  mere- 
ly palliative  and  required  frequent  and  re- 
peated applications,  such  as  westrumitc. 
pine  oiline,  dustroyd,  akonia,  and  other  pat- 
ent preparations  of  which  we  do  not  hear 
quite  so  much  as  formerly;  of  these,  how- 
ever, akonia  seems  to  hold  its  own  fairly 
well,  and  some  of  the  roads  in  Regent's 
Park,  London,  have  been,  I  understand, 
very  successfully  treated  with  tliis  prepara- 
tion for  some  three  or  four  years  past. 

Such  treatment  of  tlie  road  surface  im- 
doubtedly  lays  the  dust  and  also  makes  the 
surface  easier  to  clean.  Unfortunately, 
however,  the  inicertainty  of  our  climate 
makes  it  difficult  to  insure  success,  as  dry 
weather  is  very  important  during  the  op- 
erations of  spreading  these  dust  palliatives. 

They  are,  however,  very  useful  for  treat 
ing  roads  on  such  occasions  as  race  meet- 
ings, agricultural  sliows  or  other  fetes, 
where  du.stless  roads  are  leniporarily  re- 
quired. 

In  the  United  States  petroleum  oil  has 
been  used,  but  I  do  not  think  the  inhabi- 
tants of  this  country  would  stand  the  smell. 

Preparations  of  tar,  specially  prepared  so 
as  to  be  thoroughly  ■fiscous,  have  recently 
been  used  in  this  country  and  abroad  with 
fairly  good  results. 

The  tar  can  be  applied  to  tlie  surface  of 
existing  macadamized  roads,  either  by 
hand  or  by  one  of  the  several  tar-spraying 
machines  now  on  the  market.  The  limits 
of  this  paper  would  not  allow  me  to  de- 
scribe in  detail  the  metliods  that  are  adopt- 
ed for  the  application  of  the  tar,  but  in  or- 
der to  get  any  beneficial  and  lasting  effect 
the  following  points,  among  others,  require 
special  attention : 

(1)  Tlie  surface  of  ilic  road  must  be 
brought  to  a   proper  and  even  contour,  and 


be  thoroughly  swept  and  brushed  before  the 
tar  h  applied. 

(2)  The  weather  iinist  be  dry  during  the 
operations  and  immediately  after. 

(3)  The  tar  must  be  in  a  sufficiently 
viscpus  condition  and  applied  at  a  tempera- 
ture of  about  20°  F. 

(4)  The  tar  must  be  carefully  and  evenly 
spread  over  the  surface  of  tlie  road. 

(5)  The  tar  should,  if  possible,  penetrate 
into  the  interstices  of  the  road  metal  to  at 
least  a  depth  of  1  in. 

The  lasting  effect  of  the  process  seems  to 
depend  on  the  skill  and  care  of  the  opera- 
tion, the  weather,  and  the  amount  and  char- 
acter of  traffic — at  present  we  have  not  suf- 
ficient evidence  to  say  whether  "the  game  is 
worth  tlie  candle."  As  to  the  cleaning  of 
such  a  surface,  there  can  be  no  doubt  that 
it  could  be  effected  much  more  easily,  expe- 
ditiously, and  economically  than  the  ordi- 
nary macadam  surface. 

In  some  quarters  it  is  believed  that  by  the 
adoption  of  some  such  process  to  our  roads 
tlic  necessity  for  watering  and  cleaning  will 
cease,  or  be  so  lessened  that  a  considerable 
saving  will  be  effected.  Personally  I  am  a 
little  doubtful  as  to  this,  for  although  the 
causes  for  dust  under  Nos.  1  and  4  of  my 
.statement  would  be  minimized,  there  would 
only  be  a  partial  cure  for  No.  2  even  if  all 
the  roads  in  a  district  were  so  treated,  and 
there  would  be  no  cure  for  No.  3. 

Undoubtedly  the  cleaning  could  be  more 
easily  and  economically  effected  owing  to 
the  smooth  surface  and  the  necessity  for 
frequent  watering  being  minimized ;  but  my 
personal  experience  of  such  a  road  stirface 
is  that  the  dust  therefrom  is  of  a  more  dis- 
agreeable character  than  that  from  a  mac- 
adamized or  graveled  road,  the  reason  ap- 
parently being  that  on  an  impervious  sur- 
face the  organic  matter  has  no  chance  of 
being  absorbed  into  the  interstices,  as  is  the 
case  in  a  macadamized  or  graveled  road, 
and  that  consequently  even  more  cleaning 
on  hygienic  grounds  is  necessary,  and  so 
long  as  horses  and  other  animals  use  our 
roads,  so  long  will  cleaning  be  necessary, 
it  the  dust  nuisance  is  to  be  stopped. 

.\  more  permanent  method  for  dealing 
with  macadamized  roads  has  been  the  in- 
troduction of  tarmacadam,  tarmac  and  the 
Uiladwell  and  other  systems,  in  which  prep- 
arations of  tar  are  universally  used  as  a 
matrix  for  th*^  broken  stone.  You  are 
probably  familiar  with  the  construction  of 
such  roads,  which  aim  at  making  a  more 
Listing,  impervious  and  smooth  surface  to  a 
road. 

There  can  be  no  doubt  as  to  the  hygienic 
value  of  such  a  .surface  to  streets  where 
dwellings  abut  thereon.  .\s  an  instance  of 
this,  the  medical  officer  of  healtli  of  Bat- 
tersea,  in  a  recent  report,  points  out  that 
some  fifty  streets  were  made  up  with  slag 
tarmacadam,  and  that  by  reason  of  this 
impervious  pavement  in  side  streets  where 
epidemic  diarrhiea  had  been  prevalent  in 
previous  summers  it  had  been  greatly  re- 
duced by  the  introduction  of  this  class  of 
pavement,  and  says  "of  the  utility  of  this 
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l)roceilure  as  a  factor  in  the  prevention  of 
infection,  I  am  tliorouglily  convinced,  and 
all  sanitarians  are  agreed,  tliat  the  imper- 
vious paving  of  streets  is  a  factor  of  con- 
siderable importance  in  this  respect." 

Xo  doubt  the  paving  of  these  streets  with 
an  impervious  surface  has  been  the  means 
of  preventing  pools  of  stagnant  water,  the 
soakage  of  moisture  into  the  subsoil,  and 
last,  but  not  least,  the  greater  facility  af- 
forded for  the  proper  cleaning  of  the  sur- 
face, and  these  taken  together  have  im- 
proved the  health  of  the  neighborhood. 

Xo  pavement  can  be  worse,  from  a  clean- 
ing point  of  view,  tnan  the  old-fashioned 
"cobbles,"  or  round  stone  paving  with  open 
joints,  now  happily  disappearing.  Little 
better  is  "chip"  pavement  with  open  joints 
laid  on  a  cinder  bed,  still  used  in  some  of 
the  northern  and  midland  towns  on  the 
pk-a  of  "economy." 

Properly  paved  streets  witii  granite  or 
other  hard  stone  setts  grouted  with  a  bitu 
niinous  mixture  on  a  concrete  foundation, 
are  better  than  "cobbles"  or  "chips"  or 
"random"  pavements,  and  arc  necessary 
where  there  is  heavy  and  continuous  traf 
fic,  and  when  properly  laid  such  a  pave- 
ment is  not  difficult  to  cleanse. 

Wood-block  paving,  if  properly  executed 
«ith  first-class  blocks  and  impervious  joints, 
or  better  still  with  no  joints,  presents  a 
surface  that  is  easily  cleaned,  but  with  con 
tinuous  traffic  the  wood  disintegrates  and 
forms  dust.  It  is  often  a  matter  of  some 
■surprise  to  me  to  see  the  quantity  of  mud 
tliat  is  formed  on  a  wood-paved  street, 
tliough  tjiis  is  much  less  noticeable  in 
streets  paved  with  Australian  Iiardwood. 
where  the  blocks  have  been  properly  laid. 
It  is  to  be  regretted  that  many  of  the  fail- 
ures of  the  hardwood  pavements,  especially 
in  London,  appear  to  be  due  to  some  want 
of  knowledge  in  the  proper  laying  of  the 
Mocks  or  of  the  foundation. 

One  of  the  most  modern  developments 
of  wood  paving,  and  one  which  represents 
a  perfectly  impervious  surface,  equal  almost 
to  asphalt,  without  the  serious  disadvan- 
tage of  slipperiness,  is  a  pavement  known 
as  "Acme-Sectional  Hard  Wood  Paving 
Tilock."  This  is  a  block  built  up  of  small 
blocks-  1  in.  to  2  ins.  in  width,  and  about 
*1  ins.  deep,  held  together  by  strips  of  sim- 
ilar wood,  dovetailed  into  them  on  the  un- 
derside, thus  making  a  "sectional  block" 
about  9  ins.  long  by  3  ins.  wide,  and  about 
3  ins.  deep.  The  made-up  blocks  are  laid 
on  a  concrete  foundation  in  the  usual  man 
iicr,  but  the  joints  are  most  carefully  .grout- 
ed with  a  special  bituminous  mixture  which 
does  not  crack,  and  is  perfectly  impervious 
to  moisture.  This  is  a  most  important  fac- 
tor in  all  such  pavements,  and  I  venture  to 
think  that  tlie  question  of  a  thoroughly  im- 
pervious but  elastic  joint  for  pavements  has 
not  received  the  consideration  which  it 
should. 

The  advantages  of  such  a  pavement  as 
the  Acme  block  are  obvious.  The  small 
.scantling  of  the  blocks  renders  them  easily 
seasoned.       Tt    gives    plenty    of    joints    for 


"foothold,"  thus  prevtuting  slipping. 
Shrinkage  and  swelling  ,ire  less  likely  to 
take  place,  as  water  is  excluded,  and  no 
movement  of  the  block  can  take  place,  the 
cause  of  so  many  faihnv.  in  wood  pave- 
ments. The  blocks  can  be  of  less  depth, 
only  3  ins.  instead  of  .5  ins.,  or  even  (i  ins., 
with  the  ordinary  blocks,  and  if  there  is 
any  wear  owing  to  a  piece  of  inferior  wood 
being  accidentally  used,  the  sectionoal  area 
is  so  small  that  a  worn  block  is  scarcely  no- 
ticeable. 

Examples  of  this  paving  may  be  seen  in 
Pracd  St.,  close  to  Paddington  station ; 
High  Road,  Kilburn ;  Finchley  Road,  near 
the  Swiss  Cottage,  and  in  Borough  High 
St.  and  Old  St.  This  pavement  should  be 
;in   easy  pavenuiU   to  cleanse,  and  has  ad- 


ly    regarded   as   a    secondary   consideration. 

Proper  cleaning,  however,  is  not  only  a 
"luxury"  to  prevent  the  dust  luiisance,  but 
is  also  a  "necessity"  to  prolong  the  life  of 
the  road.  A  neglected  road  is  less  likely 
to  last  than  one  which  is  properly  "swept 
and  garnished."  I  have  said  nothing  as 
to  the  cost  of  cleaning — a  very  important 
question  from  the  ratepayers'  point  of  view 
— but  neglect  of  proper  cleaning  is  not  eco- 
nomical from  a  road  maintenance  point  of 
view,  nor  from  the  commercial  point  of 
view.  Traction  is  more  economical  on  a 
well-kept  surface,  and  nothing  strikes  a  vis- 
itor to  a  town  more  than  the  appearance 
of  the  streets. 

In  conclusion,  I  think  the  ideal  road  in 
coimection    with    cleaning   should,   as   much 
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vantages  over  asphalt  which  should  be  an 
ideal  pavement  to  cleanse  except  for  our 
climate,  which  on  occasions  renders  the 
surface  very  slippery  and  greasy  with  a 
sort  of  adhesive  and  sticky  mud,  very  dif- 
ficult to  dislodge  except  by  a  thorough 
washing  and  scrubbing. 

I  have  endeavored  in  this  short  paper  to 
give  you  a  general  sketch  of  "Road  Making 
in  Relation  to  Street  Cleaning."  I  have 
been  obliged  to  treat  the  subject,  in  a 
measure,  from  other  points  of  view,  as  a 
road  is  primarily  constructed  for  the  pur- 
pose of  carrying  the  traffic,  and  the  clean- 
ing of  the  surface  is,  I  am  afraid,  general 


as  possible,  comi)ly  with  the  following  re- 
quirements: The  surface  should  be  im- 
pervious, without  hollows,  pits  or  open 
joints.  The  contour  should  be  such  that  a 
machine  broom  can  come  into  contact  with 
the  whole  of  the  surface,  but  at  the  same 
time  Waaler  should  easily  run  off  into  the 
channels.  The  roadway  should  not  be  un- 
necessarily wide,  or  the  labor  in  cleaning 
and  consequent  cost  will  be  increased.  The 
surface  of  the  roadway  should  be  kept  in 
good  repair,  and  any.  trenches  or  other  dis- 
turbances quickly  put  right.  If  the  road 
maker  and  the  road  cleaner  will  go  hand 
in  hanrl.  the  labors  of  both  will  be  lightened. 
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A  Grab  Bucket  Operated  by  a  Single 
Line. 

Contractors  handling  crushed  stone,  sand, 
coal  or  similar  materials,  and  who  have 
not  special  grab  bucket  macliincry  for  han- 
dling it  by  moans  of  the  ordinary  two-line 
grab  buckets,  will  be  interested  iu  the 
single  line  grab  bucket,  shown  by  the  illus- 
tration on  the  preceding  page. 

This  bucket  can  be  used  on  the  ordinary 
single  drum  machine. 

The  illustration  showi  the  bucket  as  it  is 
used.  It  will  be  noted  that  the  derrick  or 
crane  hook  is  simply  hooked  into  the  bucket 
rope,  the  bucket  then  being  ready  for  use. 
The  bucket  sliown  has  been  in  use  four 
years  and  has  handled  as  much  as  600  tons 
of  crushed  stone  in  10  hours  at  a  cost  of 
8/10  cts.  per  ton.  It  takes  but  a  minute 
to  put  the  bucket  on  or  take  it  off. 

The  bucket  illustrated  is  at  the  Winder- 
mere storage  yards  of  The  Cleveland  Elec- 
tric Railway,  Cleveland.  At  this  point  the 
derrick  is  used  in  a  great  variety  of  serv- 
ice, such  as  the  handling  of  rails,  ties,  etc., 
as  well  as  with  the  grab  bucket.  It  is  es- 
sential, therefore,  that  quick  clianges  from 
bucket  to  hook  and  vice  versa,  be  made. 

The  bucket  is  made  by  the  Brown  Hoist- 
ing   Machinery    Co.,    of    Cleveland,    O. 

The  following  is  a  comparative  state- 
ment of  labor  forces  for  April,  May  and 
June  in  the  Isthmian  Canal  work,  the  fig- 
ures showing  the  number  actually  at  work 
on  the  last  day  of  each  month : 

June.       May.       April. 

Europeans    4,913        4,962        5,366 

West  Indians    16,078      16,074      15,802 


Governor  Harris  of  Ohio  will  soon  ask 
the  governors  of  Kentucky,  Indiana,  West 
Virginia  and  Pennsylvania  to  join  him  in 
appointing  a  joint  commission  to  take  up 
the  matter  of  prevening  the  pollution  of 
the  Ohio  River  by  city  sewage.  The  legis- 
lature of  Ohio  provided  $l,iWO  last  winter 
for  this  purpose. 


The  Turkish  government  has  authorized 
the  Bagdad  Railway  Co.  to  proceed  with 
the  building  of  the  Eregli-Elif  extension. 
There  will  be  four  sections,  covering  in  all 
525  miles.  The  first  and  second  sections 
of  the  525  miles  of  track  will  offer  the 
greatest  difficulties  in  construction.  For  in- 
stance, through  the  Taurus  mountains,  up 
to  Adana,  there  will  be  at  least  56  miles 
of  tunnels,  viaducts  and  bridges.  From 
Adana  the  line  will  run  through  the  Dji- 
houn  valley  up  to  the  Amanus  and  Ghai- 
our-Dagh  ranges,  which  will  call  for  an- 
other 25  miles  of  similar  works.  It  is  es- 
timated that  the  81  miles  of  tunnels,  via- 
ducts and  bridges  will  average  from  $155,- 
000  to  $185,000  per  mile.  This  heavy  expense 
will  be  compensated  by  the  relatively  low 
cost  of  the  level  parts.  The  building  of 
these  four  sections  must  be  done  in  seven 
years.  The  cost  of  the  525  miles  of  rail- 
way   will    amount   to    about   $45,000,000. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
GlNEERiNG-Co.vTRACTiNG.  If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0848.  Trucks.— The  Fairbanks  Co., 
New  York. 

This  192-page  catalog  Is  devoted  to  de- 
scribing and  illustrating  trucks,  carts,  cars, 
and  barrows  of  all  description  and  for  many 
purposes.  Many  of  these  tools  are  made 
especially  for  contractors,  who  will  find  this 
catalog  a  useful  reference  .book.  The  cata- 
log has  a  good  index. 

No.  0849.  Spiral  Riveted  Pipe.— American 
Spiral   Pipe    Works.    Chicago,    111. 

This  pamphlet.  No.  22,  contains  16  pages 
and  shows  the  many  uses  to  which  this  pipe 
has  been  put.  The  various  accessories  as 
joints,  flanges,  elbows,  etc.,  are  illustrated, 
and  a  striking  photo  shows  the  great 
strength  of  this  pipe.  An  interesting 
pamphlet. 

No.  0850.  Hoisting  Engine,'!.— The  Hendrie 
&  BolthofI  Mfg.  and  Supply  Co.,  Denver, 
Colo. 

A  64-page  catalog  devoted  to  the  hoist 
question.  The  hoisting  engines  shown  are 
both  steam  and  electric  and  are  for  heavy 
service  for  contractors  and  mining  purposes. 
Each  machine  is  illustrated,  and  a  written 
description    accompanies    the    cut. 

No.  0S51.  Rock  Crushers. — Traylor  En- 
gineering Co.,  Trinity  Place,  New  York. 

This  company  manufactures  three  styles  of 
rock  and  ore  crushers,  the  gyratory,  the 
Blake  crusher  and  the  Dodge  crusher. 
These  crushers  are  illustrated  in  their  gen- 
eral catalog  H.  in  which  is  also  listed  other 
machinery  used  in  crushing  and  rolling  rock 
and  ore.  and  conveying  devices,  as  elevators, 
sand  pumps,  belt  conveyors,   and  cars. 

No.  0852.  Continuous  Roller  Presses. — 
Kutztown  Foundry  and  Machine  Co..  Kutz- 
town.   Pa. 

A  nicely  gotten  up  24-page  catalog,  de- 
scribing and  illustrating  roller  presses  for 
garbage  reduction.  This  system  of  pressing 
garbage  was  applied  at  the  suggestion  of  the 
late  Col.  George  E.  Waring,  The  catalog 
shows  the  machines  in  operation,  and  has 
drawings  showing  their  operation.  This  cata- 
log should  be  in  the  hands  of  every  engineer 
interested   in   garbage   disposal. 

No.  0S53.  Reinforced  Concrete. — Turner 
Construction  Co,.   11  Broadway.  New  York. 

This  S-page  bulletin.  No.  4,  issued  bi- 
monthly by  this  company,  describes  a  re- 
cently erected  warehouse  and  factory  build- 
ing in  Jersey  City.  The  advantages  of  con- 
crete for  a  structure  of  this  character  are 
set  forth. 

No.  0854.  Hoisting  Machinery.- Traylor 
Engineering   Co.,    Trinity    Place,    New    York. 

A  72-page  catalog  in  which  are  listed  vari- 
ous hoisting  machinery,  as  hoisting  engines, 
cages,  cars  and  skips,  engines  and  boilers, 
and  buckets.  Tnese  machines  are  for  the 
use  of  contractors  and  miners. 

No.  0855.  Boilers. — Traylor  Engineering 
Co..   Trinity  Place.  New  York. 

Describes  the  Hawkes  boiler  made  by  this 
company.  These  are  horizontal  boilers  for 
heavy  service  and  permanent  work.  They 
are  set  up  with  brick  masonry  or  with  steel 
jackets.     This  is  a  20-page  catalog. 


Personals. 

Mr.  D.  A.  Stivers  has  been  elected  City 
Engineer  of  Independence,  Kan. 

First  Lieutenant  Charles  Leeds.  Corps  of 
Engineers,  U.  S,  Army,  has  been  relieved 
from  station  at  Los  Angeles  and  will  take 
station  at  Pasadena.  Cal. 

Mr.  R.  J.  Newell  has  resigned  his  position 
as  Assistant  Engineer  of  the  U.  S.  Reclama- 
tion Service  to  take  a  position  In  private  em- 
ploy with  the  Great  Shoshone  &  Twin  Falls 


Will--.-  Power  Co.  Mr,  Newell  entered  the 
Kocl'iMiation  Service  durlriK  .May.  1903.  and 
has  been  employed  throughout  his  service  on 
the  Minidoka  and  Payette- Boise  projects. 

Major  James  B.  Cavanaugh.  Corps  of  En- 
gineers. V.  S,  Army,  has  bt*t?n  detailed  as  a 
nicmbcr  of  the  Llghthmisf  Biuird.  vIcl-  LIcui.- 
Col.  Harry  F.  Hodges.  Corps  of  Engineers, 
relieved. 

Mr.  T.  Brooke  White.  Assistant  Engineer, 
after  a  number  of  years  of  service  in  the 
Washington  office  of  the  U.  S.  Reclamation 
Service,  has  been  transferred  to  the  OfBce 
of  the   Supervising  Engineer,   Portland.   Ore. 

Col.  William  H.  Bixby,  Corps  of  Engi- 
neers, U.  S.  Army,  has  been  detailed  as 
engineer  of  the  Fifteenth  Lighthouse  Dis- 
trict, to  relieve  Capt.  Gusiave  R.  Lukesh, 
Corps  of  Engineers,  on  Oct.   1. 

The  Board  of  Aldermen  of  New  York  City 
have  Increased  the  salary  of  Mr.  Charles  F. 
Lacombe.  Chief  Engineer  of  Light  and  Pow- 
er in  the  Department  of  Water  Supply,  Gas 
and  Electricity,  from  $5,000  to  $7,500. 

Mr.  D,  C.  Fenstermaktr  has  resigned  as 
Chief  Engineer  of  the  Louisiana  Railway  & 
Navigation  Co,,  and  the  office  has  been  abol- 
ished. The  duties  formerly  under  the  Chief 
Engineer's  office  will  be  assumed  by  the 
General  Roadmaster.  Mr.  C.  R.  Mee,  and  his 
office  moved   to  Shreveport.   La. 

Mr.  Will  M.  DLxon.  M.  Am.  Ins.  E.  E..  and 
Mr.  Howard  F.  Smith.  .Mechanical  Engineer 
of  the  Louisiana  Purchase  Exposition,  have 
entered  into  a  partnership  under  the  firm 
name  of  Dixon  &  Smith,  Engineers,  and  will 
conduct  a  general  engineering  business,  with 
offices  in  the  Wright  Bldg,.  St.  Louis,  Mo. 

Messrs,  James  K.  Lyons,  M.  Am.  Soc.  C. 
E.,  and  James  B,  Hardie,  both  long  associ- 
ated with  the  industrial  interests  of  Pitts- 
burg, Pa.,  have  become  associated  with  the 
Gas  Power  Engineering  Corporation  as 
President  and  Vice-president  respectively. 
The  company  has  established  offices  in  the 
Empire  Bldg..  Pittsburg. 

Major  E.  Eveleth  Winslow,  Corps  of  En- 
gineers. U.  S.  Army,  has  been  detailed  as 
Assistant  to  the  Engineer  of  the  Twelfth 
Lighthouse  District,  to  take  effect  upon  his 
arrival  at  Honolulu,  to  relieve  Capt.  Curtis 
W.  Otwell,  Corps  of  Engineers.  Major  Win- 
slow  will  report  to  the  Engineer  of  the 
Twelfth   Lighthouse   District. 

Mr,  R.  D.  Tyler.  Assoc.  M.  Am.  Soc.  C. 
E.,,  has  resigned  his  position  as  Division 
Engineer  of  the  Franklin  &  Clearfield  R.  R. 
(New  York  Central  Lines),  and  has  allied 
his  interests  with  the  Bernard  Crockery  Co. 
of  1544  Blake  St.,  Denver,  Colo,  Mr.  Tyler 
had  been  in  the  employ  of  the  New  York 
Central  Lines  on  construction  work  since 
January.   1902. 

Mr.  George  Fred  Haves  has  been  appoint- 
ed Director  of  Publicity  tor  the  Chicago 
Concrete  Machinery  Co.  of  Chicago,  Mr. 
Hayes  is  eminently  well  fitted  for  this  work, 
having  had  previous  experience  in  the  ad- 
vertising departments  of  Stromberg-Carlson 
T,^k-i>hnne  Mfg.  Co,.  Kenfield  Publishing  Co., 
The  Wilson  Co.,  and  the  E.  H.  Baumgart- 
ner  publications. 

The  Committee  on  Engineering  of  the 
Pittsburg  Chamber  of  Commerce,  appointed 
to  consider  means  for  preventing  fiood  losses 
in  Pittsburg  and  vicinity,  has  elected  E,  K. 
Morse,  chairman;  Emil  Ewensson,  vice- 
chairman,  and  George  Lehman,  secretary. 
The  other  members  of  the  committee  are 
William  G.  Wilkins.  Julian  Kennedy.  Morris 
Knowles.  A.  B.  Shepherd.  Maj,  H,  C.  New- 
comer,  Paul  C,  Didier  and  S.   C.   Long. 

Dr.  Howard  M.  Woodhead  and  Dr.  Milo 
M,  Quaife  of  the  University  of  Chicago  have 
been  selected  by  the  City  Council  Committee 
on  Local  Transportation  of  Chicago.  111.  to 
obtain  for  the  city  information  regarding 
the  manner  in  which  the  subway  systems 
of  European  cities  and  the  United  States 
are  being  operated.  Dr.  Woodhead  will  go 
to  London  and  Paris  at  once,  while  Dr. 
Quaife  will  visit  New  York,  Philadelphia  and 
Boston. 

The  following  changes  In  the  stations  and 
duties  of  officers  of  the  Corps  of  Engineers, 
U,  S,  Armv.  have  been  ordered.  First  Lieu- 
tenant Arthur  Williams  Is  relieved  from 
dutv  under  the  orders  of  Lieut. -Col,  James 
G.  "Warren,  to  take  effect  upon  his  return 
to  his  station  after  the  completion  of  his 
duties  pertaining  to  the  national  match  at 
Camp  Perry,  and  will  proceed  to  Denver 
for  duty  as  chief  engineer  officer  of  that 
department,  to  relieve  Major  Robert  R.  Ray- 
mond. Lieutenant  Williams  will  relieve  Capt. 
Ernest  D.  Peek  of  the  works  and  duties  In 
his  charge.  Major  Raymond  will  proceed 
to  Washington  Barracks  for  duty  with  the 
engineer  troops  stationed  there  and  to  the 
commandant  of  the  Engineer  School  for 
duty  as  an  instructor  at  the  school.  Capt. 
Peek  win  proceed  to  Fort  Leavenworth  for 
dutv  with  the  Third  Battalion  of  Engineers. 


August   19.   1908. 
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Concrete      Building     Construction     of 
Separately  Molded  Numbers. 

Concrete  building  construction  by  cast- 
ing the  members  separately  and  erecting 
them  in  place  after  thev  have  become  hard 
enough  to  be  handled  safely,  has  recently 
secured  many  admirers  in  .\merica.  As 
engineers  sec  the  announcement  one  after 
another  of  new  inventions  of  cast  con- 
crete beams,  columns,  slabs,  etc.,  they  are 
inevitably  nrgcd  to  a  comparison  of  the 
new  construction  with  the  more  familiar 
monolithic  concrete  construction  so  widely 
used.  What  are  the  advjhitages  of  con- 
structing buildings  of  beams,  columns, 
slabs,  etc.,  separately  cast  or  molded  in 
factories  or  yards  as  compared  with  mold- 
ing the  various  members  in  place  in  the 
building? 

In  general  support  of  the  advantages  of 
))uilding  construction  of  separately  molded 
members  we  print  in  another  column  a  pa- 
per by  Mr.  Charles  D.  Watson,  the  work- 
ing manager  of  a  firm  which  has  devel- 
oped a  very  elaborately  worked  out  system 
for  constructing  buildings  of  factory  made 
concrete  members.  Practically  all  the 
claims  to  be  made  for  the  method  seem  to 
have  been  made  in  this  paper.  One  of  the 
advantages  claimed  is  less  cost. 

It  may  be  asserted,  we  think,  that  this 
very  important  matter  of  comparative  cost 
must  for  the  present  be  considered  unde- 
termined. We  have.  pubHshed  in  these 
columns  a  great  many  costs  of  monolithic 
buildings.  Costs  of  concrete  buildings  of 
separately  molded  members  are  very  rare, 
but  we  have  presented  such  as  have  been 
obtainable.  In  no  case  has  it  been  possible 
to  compare  without  a  great  many  arbitrary 
assumptions,  two  buildings  of  similar  type 
and  character  one  built  of  concrete  molded 
in  place,  and  one  of  separately  molded 
concrete  members.  In  a  word,  we  have 
as  yet  no  indisputable  documentary  evi- 
dence that  building  construction  of  sepa- 
rately molded  concrete  members  is  either 
more  costly  or  less  costly  than  monolithic 
construction.  We  can,  however,  point  to 
indicatory  evidence. 

The  kiln  house  of  the  Edison  Portland 
Cement  Co.,  a  one-story  building,  consist- 
ing of  bracketed  columns  carrying  heavy 
roof  girders,  spanned  between  with  slabs, 
cost  as  follows,  per  cubic  yard  of  con- 
crete : 

Items.  Per  Cu.  Yd. 

Columns    in    place $1-5.13 

Girders    in    place 10.57 

Roof  slabs  in  place   9-06 

In  this  building  the  columns,  girders  and 
slabs  were  molded  separately  and  erected 
like  corresponding  steel  members.  The 
plant  for  erection  was  available  and  of 
very  high  character,  and  the  builders  used 
their  own  cement  and  stone  whicli  they 
charged  up  at  $1  per  barrel,  and  60  cts. 
per  cubic  yard,  respectively. 

On  their  facr,  at  least,  these  figures  do 
not  show  any  saving  in  cost  over  mono- 
lithic    construction    of    similar    character. 
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For  example,  a  one-story  car  barn, 
described  in  our  issue  of  Oct.  23,  1907, 
cost  for  concrete  in  place,  $9.06  per  cu. 
yd. ;  the  floors  and  columns  of  a  six-story 
liuilding,  described  in  our  issue  of  Oct.  9, 
11I07,  cost  $12.Go  per  cu.  yd.  of  concrete 
in  place;  a  two-story  factory  building,  des- 
cribed in  our  issue  of  April  29,  1908,  cost 
$19.87  per  cu.  yd.  of  concrete  in  place. 

We  might  readily  present  a  more  de- 
tailed comparative  analysis  than  the  above, 
but  the  gain  would  not  be  great.  The 
point  we  wish  to  bring  out  is  that  so  far 
as  the  figures  now  at  hand  permit 
one  to  conclude,  there  is  no  overwhelming 
evidence  that  building  construction  of 
separately  molded  members  offer?  any 
economy  in  cost  over  monolithic  Imilding 
construction.  In  making  this  statement 
we  hold  no  brief  for  monolithic  construc- 
tion; we  merely  insist  that  in  so  far  as  this 
particular  of  cost  is  concerned,  the  advo- 
cates of  construction  with  separately 
molded  members  "must  show  us"  that 
they  possess  an  advantage.  We  will 
gladly  give  space  to  any  reliable  figures  in 
proof  of  the  cost  of  either  type  of  con- 
struction that  may  come  to  us. 


Specifications  for  Embankments. 

Specifications  for  any  work  should  be 
definite  and  clear  and  especially  so  for  em- 
bankments, as  provisions  regarding  earth 
banks  affect  the  cost  of  the  work  consid- 
er.ibly.  The  exclusion  of  stones,  the  com- 
pacting and  how  it  shall  be  done,  the  class 
of  material  acceptable,  and  many  other  con- 
ditions affect  the  cost. 

We  copy  the  following  clause  from  a 
specification  on  embankments  for  a  rail- 
road: 

"Embankments  about  masonry  shall  be 
built  at  such  time  and  in  such  manner  and 
of  such  material  as  the  engineer  may  di- 
rect." 

The  fact  that  this  clause  appears  in  the 
specifications  means  that  some  special  work 
is  to  be  done  on  embankments  about  ma- 
sonry, but  what  the  character  of  the  work 
is  to  be  no  one  knows  but  the  engineer. 
Nothing  could  be  more  indefinite. 

-■Xny  contractor  bidding  on  the  work  after 
this  clause  cannot  help  being  in  a  quan- 
dary. He  may  have  to  borrow  special  ma- 
terial to  place  around  a  culvert,  as  the 
writer  once  had  to  do  under  a  similar 
specification.  In  that  case  the  embankment 
had  already  been  made  around  and  over  an 
arch  culvert,  from  material  from  a  cut 
which  was  a  disintegrated  rock,  when  the 
chief  engineer  made  a  trip  over  the  line 
and  refused  to  allow  this  material  to  re- 
main in  the  bank.  He  ordered  it  taken  out 
and  wasted,  and  a  material  borrowed  down 
stream  below  the  culvert  and  hauled  by  a 
long  road  to  the  top  of  the  embankment, 
which  was  a  20-ft.  fill.  .Ml  this  extra 
work  had  to  be  done  at  the  contractor's  ex- 
pense. But  little  attention  had  been  paid 
to  this  clause  in  bidding  on  the  work,  much 
to  the  contractor's  subsequent  regret. 
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Even  if  tlic  contractor  is  conversant 
with  tlic  plans  of  the  engineer  who  wrote 
the  specilication,  he  may  still  be  made  to 
undergo  hardship  under  such  a  clause,  as 
the  engineer  doing  the  work  may  want 
otlier  things  done  tlian  those  in  the  mind 
of  the  man  who  drew  up  the  specifications. 
In  every  case  it  is  the  contractor  who  suf- 
fers. 

There  is  no  excuse  for  such  a  clause. 
Every  detail  of  the  work  should  be  speci- 
fied, and  then  not  only  will  all  the  em- 
Ijanknients  around  masonry  on  the  road  be 
built  in  the  same  manner  and  of  suitable 
material,  but  the  contractor  will  know  what 
is  expected  of  him  before  bidding  on  the 
work. 

In  such  specifications  an  important  item 
to  mention  is  the  time  that  must  elapse 
from  the  finishing  of  the  masonry  until 
material  can  be  deposited  around  it  and 
over  it.  One  of  the  editor  of  this  journal 
was  once  compelled  to  keep  an  outfit  idle 
nearly  60  days,  waiting  for  perinission  to 
fill  over  a  large  arch,  because  the  engineer 
had  the  right  to  name  the  time  to  allow  the 
arch  to  set,  and,  as  he  expressed  it,  he. was 
not  taking  chances.  Meantime  the  con- 
tractor's mules  were  eating  but  not  work- 
ing. 

The  elimination  of  such  clauses  as .  the 
one  quoted  above  from  specifications  will 
be  part  of  the  work  mapped  out  for  the 
new  American  Society  of  Engineering  Con- 
tractors. Notice  of  the  formation  of  this 
society  has  appeared  in  the  columns  of  this 
paper  from  time  to  time.  About  1,000  en- 
gineers and  contractors  have  already  made 
application  for  membership.  A  blank  for 
this  purpose  will  be  found  on  one  of  the 
advertising  pages.  Every  civil  engineer 
and  contractor  engaged  in  construction 
work  should  be  a  member  of  this  new  so- 
ciety. 


The  Russian  Duma  has  approved  an 
estimate  of  $64,500,000.  or  about  $16,000  per 
mile,  for  double  tracking  the  Siberian 
Railroad. 


.\  bill  is  to  be  Introduced  at  the  ne.\t 
session  of  Congress  providing  for  an  ap- 
propriation of  $7,000,000  for  the  construc- 
tion of  a  highway  from  the  city  of  Wash- 
ington, D.  C,  to  the  Battlefield  of  Gettys- 
burg in  Pennsylvania.  As  proposed  the 
road  will  be  over  100  miles  long  and  150 
ft.    wide. 


The  University  of  Colorado  will  soon 
have  a  completely  equipped  timber  testing 
laboratory  at  Boulder,  Colo.  Two  testing 
machines  will  be  installed,  the  larger  one 
capable  of  exerting  a  pressure  of  200,000 
lbs.,  and  the  smaller  one  capable  of  exert- 
ing a  pressure  of  30,000  lbs.  Both  of  these 
madiines  are  of  the  latest  design  and  each 
is  driven  by  a  separate  motor.  The  first 
problem  taken  up  will  probably  be  an  in- 
vestigation of  the  relative  strength  of  dead 
.ind  fire-killcd  timber  as  compared  with 
that  of  timber  cut  while  still  growing. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mi.xini;, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
*  dcxelopments  in  the  design  of  reinforced  concrete. 


Factory-Made  Concrete.* 

HY   CH.^RLES    I).    WATSO.N.f 

The  test  of  time  has  conclusively  shown 
that  Portland  cement  concrete,  because  of 
it;  durability  and  resistance  to  fire,  came 
nearer  approaching  the  ideal  material  for 
building  purposes  than  any  other  previous- 
ly known  agent,  when  the  discovery  was 
made  that  in  combination  with  iron  or 
steel  it  could  be  used  for  structural  pur- 
poses, thus  opening  a  new  era  in  building 
construction.  Architects  and  engineers 
immediately  recognized  in  it  a  long  sought 
combination  of  two  materials.  The  one, 
a  good  resistant  of  compressive  force,  and 
the  other  a  great  resistant  of  tensile  force 
which,  when  combined,  not  only  acted  in 
unison  on  account  of  the  adhesion  of  the 
cement  to  the  steel,  but  having  practi- 
cally the  same  coefficients  of  expansion, 
were  not  subject  to  the  usual  defects  of 
composite  construction. 

When  after  considerable  demonstration 
and  test  it  was  shown  that  the  concrete 
not  only  preserved  the  steel  from  corro- 
sion (eliminating  one  of  its  greatest  de- 
fects) but  apparently  increased  its  power 
of  resistance  to  stress,  it  is  little  wonder 
that  this  generation  has  witnessed  in  re- 
inforced concrete  construction  what  ap- 
pears to  be  the  beginning  of  a  revolution 
in  building  methods.  The  engineering 
profession  is  to  be  congratulated  upon 
the  enormous  progress  made  in  the  inves- 
tigation and  application  of  this  new  ma- 
terial, the  demand  for  which  has  been  so 
great  that  it  has  been  about  all.  and  in 
some  cases  more  than  they  could  <io  to 
keep  investigation  and  research  abreast 
with  actual  construction. 

Thus  far,  for  structural  purposes,  tlic 
tendency  has  been  confined  almost  entirely 
to  what  is  known  as  monolithic  construc- 
tion, that  is  where  the  building  is  supposed 
to  be  a  single  mass  or  unit.  Now  that 
this  form  of  construction  has  finally  reach- 
ed a  stage  where  it  may  almost  be  called 
an  exact  science,  the  progressive  engi- 
neers are  beginning  to  realize  that  they 
are  so  handicapped  in  design  and  applica- 
tion due  to  the  excessive  cost  of  forms  for 
erecting  under  present  methods,  and  to 
the  difficulty  of  getting  reliable  field-made 
concrete,  necessitating  the  use  of  such 
large  factors  of  safety,  and  the  danger 
due  to  premature  striking  of  forms,  that 
not    a     few    are    beginning    to     question 
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whether  we  arc  working  on  the  right  lines 
by  the  present  methods  of  manipulating 
this  material.  The  science  of  the  manu- 
facture of  steel  has  reached  a  point  where 
the  designer  can  depend  upon  certain 
strength  within  reasonable  limits,  but  not 
so  with  the  manufacture  of  concrete.  Not 
only  does  it  vary  with  the  quality  and 
amount  of  cement  used,  but  when  made 
in  the  field,  with  practically  every  other 
condition  with  which  the  engineer  has  to 
contend,  such  as  age.  temperature,  amount 
of  water,  quality  and  size  of  aggregate  and 
character  of  mixture.  Therefore  we  can 
hardly  contend  that  reinforced  concrete 
is  ideal,  because  of  its  being  a  combina- 
tion of  steel,  which  is  a  material  of  high 
tensile  strength,  with  concrete,  a  material 
of  high  compressive  strength,  when  the 
latter  may  or  may  not  be  a  material  of 
such  strength  depending  entirely  upon  the 
condition   imder  which    it   is   made. 

The  majority  of  designers  take  as  work- 
ing loads  on  concrete,  values  of  not  over 
600  pounds  per  square  inch  for  its  com- 
pressive strength  in  cross  bending.  .\n 
analysis  of  the  majority  of  tests  made 
would  indicate  that  at  the  time  concrete 
is  stressed,  which  is  seldom  at  over  thirty 
days  of  age  under  present  methods,  that 
the  ultimate  strength  is  not  over  twice 
this  amount.  While  this  would  indicate 
the  use  of  a  factor  of  safety  of  only  two, 
this,  of  course,  is  not  strictly  so,  owing 
to  the  fact  that  the  modulus  of  elasticity  of 
concrete  changes  with  the  amount  of 
stress,  so  that  the  actual  factor  of  safety 
is  greater. 

However,  it  can  be  demonstrated  that 
concrete  can  be  made  in  a  factory  where 
the  conditions  of  temperature,  amount  of 
water,  the  size  and  proportion  of  aggre- 
gates can  be  regulated  which  will  have  at 
least  50  per  cent  more  initial  strength  than 
the  strongest  field-made  concrete  at  the 
same  age,  and  which  will  be  more  than 
twice  as  strong  when  first  subjected  to 
loads,  owing  to  the  additional  length  of 
time  that  it  can  be  left  to  harden,  and 
which  has  great  virtue  as  regards  design 
in  that  it  has  uniform  strength.  Under 
such  conditions,  can  we  justly  say  that  we 
are  getting  full  advantage  of  concrete  as 
a  structural  material;  has  not  the  time 
come  for  us  to  develop  the  science  of  inak- 
ing  concrete  the  same  as  we  have  devel- 
oped the  science  of  making  steel  so  that 
we  can  take  larger  working  units  of 
strength?  Of  course,  the  disadvantage  of 
using  concrete  with 'a  small   unit   of  com- 
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pressive  strength  can  be  offset  by  increas- 
ing the  area  or  volume  of  the  material 
used,  but  such  an  increase  means  an  ad- 
ditional cost  which  is  again  enhanced  by 
the  additional  dead  load  in  the  structure. 
Furthermore,  the  employment  of  an  in- 
ferior grade  of  material  in  which  several 
times  the  actual  volume  required  must  be 
used  for  the  purpose  of  safety  can  hardly 
be  considered  good  engineering. 

Besides  the  difficulty  of  contending  with 
a  matrial  of  varying  and  indeterminate 
strength,  such  as  field-made  concrete,  the 
designer  has  another  and  perhaps  greater 
obstacle  with  which  to  contend  under 
present  methods:  that  is,  the  cost  of 
forms.  With  the  cost  of  forms  and 
centering,  already  approximately  40  per 
cent  of  the  entire  cost  of  field  reinforced 
concrete  construction,  and  with  lum- 
ber constantly  increasing  in  value,  it  is 
evident  that  if  this  form  of  construction 
is  going  to  continue  to  develop  on  a  large 
scale  some  means  must  be  employed  to 
reduce  this  cost. 

A  careful  analysis  of  the  present  condi- 
tions under  which  reinforced  concrete  is 
constructed  cannot  help  but  lead  one  to 
the  conclusion  that  present  methods  are 
still  crude  and  unscientific,  and  like  the 
history  of  all  such  developments,  we  must 
abandon  the  use  of  hand-made  materials, 
which  are  subject  to  faults  due  to  human 
errors,  and  adopt  the  machine-made.  If 
so,  the  final  outcome  must  be  the  use  of 
factory-made  reinforced  concrete.  Fac- 
tory-made concrete  has  obviously  every 
advantage  over  field-made,  except  in  the 
matter  of  continuity  of  members  and  the 
cost  of  transportation  for  long  distances. 
As  to  continuity :  with  the  present  devel- 
opment toward  the  shop  fabrication  of  re- 
inforcement and  rigid  connections  of 
members  it  is  doubtful  if  the  monolithic 
method  of  construction  really  has  so  much 
advantage  in  this  particular.  Certainly, 
more  rigidity  can  be  obtained  than  in  a 
structural  steel  frame.  Furthermore,  in 
the  majority  of  cases  it  is  impossible  to  get 
a  truly  monolithic  structure  by  present 
field  methods,  since  the  cost  of  placing 
concrete  continuously  makes  it  practically 
prohibitive.  There  are  other  positive  dis- 
advantages in  monolithic  designs  due  to 
the  absence  of  expansion  joints,  the  dif- 
ferential expansion  of  members  of  differ- 
ent sections  and  the  consequent  thermal 
stresses  set  up  in  such  structures  which 
are  beyond  the  engineer's  power  to  calcu- 
late. 

As  regards  transportation  of  factory 
separately  molded  members  there  can  be 
little  doubt  that  in  the  larger  centers  of 
population  the  cost  of  transporting  the  fin- 
ished product  is  overcome  by  the  many 
other  advantages  of  the  factory-made 
members,  such  as :  first,  elimination  of 
forms ;  second,  concrete  of  much  greater 
strength  and  consequently  of  much  smaller 
volume  to  carry  equal  loads;  third,  the 
use  of  more  economical  sections ;  fourth, 
the    economy    of    shop    methods    of    han- 


dling and  mixing  the  materials;  fifth,  the 
greater  speed  of  erection ;  sixth,  certainty 
of  results  on  account  of  mechanical  meth- 
ods of  fabrication  of  the  reinforcement 
and  casting  of  members;  seventh,  the  op- 
portunity to  test  same  before  subjection  of 
load;  eighth,  ease  of  alterations;  ninth,  ab- 
sence of  accidents  during  erection,  and 
tenth,  high-grade  finish  made  possible  by 
better  forms. 

First,  as  to  saving  of  field  forms :  It  is 
obvious  that  any  system  of  concrete  con- 
struction which  will  eliminate  the  present 
expense  of  the  forms  required  in  field 
work  would  be  of  the  greatest  advantage. 
The  molding  of  concrete  in  this  way  is 
not  only  expensive,  but  fraught  with  great 
danger,  inasmuch  as  the  members  are 
completely  covered  until  the  forms  are  re- 
moved, which  obscures  defects  and  pre- 
vents inspection. 

Second,  as  to  the  quality  of  concrete 
and  section  of  members :  Recent  experi- 
ments have  demonstrated  the  enormous 
variation  which  may  occur  in  the  strength 
of  concrete  due  to  its  quality.  The  profes- 
sion is  now  giving  this  question  of  high- 
grade  material  considerable  prominence. 
We  constantly  hear  references  to  the  great 
strength  of  concrete  with  the  common  ex- 
pression "as  hard  as  rock,"  but  the  real 
conditions  under  which  it  is  used  for 
structural  purposes  are  such  that  we  are 
compelled  to  use  v.orking  values  in  com- 
pression, which  are  about  half  of  what  we 
use  for  soft  timber.  The  result  is  one  of 
the  greatest  objections  to  concrete  con- 
struction ;  that  is,  to  get  sufficient  strength 
to  carry  loads  we  are  compelled  to  erect 
such  massive  beams  and  columns  that  our 
buildings  become  architectural  monstrosi- 
ties, besides  being  uneconomical  on  ac- 
count of  the  space  wasted.  In  entering  a 
concrete  buiding  of  considerable  height 
and  with  long  spans  designed  for  heavy 
loads  the  massivcness  of  the  beams  and 
columns  gives  one  the  impression  of 
clumsiness  rather  than  stability.  Develop- 
ment of  the  science  is  gradually  eliminat- 
ing this  defect,  but  the  primary  reason  still 
remains,  and  can  only  be  solved  by  the  use 
of  a  higher  grade  material  which  will  have 
greater  strength,  so  that  a  smaller  section 
may  be  used. 

There  can  be  no  doubt  that  the  highest 
quality  of  concrete  can  be  made  only  in  a 
factory  where  every  condition  as  to  qual- 
ity of  material,  methods  of  manufacture 
and  seasoning  can  be  carefully  studied  and 
regulated.  Men  expert  in  each  division 
of  the  process  of  manufacture  can  super- 
vise all  operations,  and  by  the  use  of  me- 
chanical equipments,  which  it  is  impossible 
to  establish  in  the  field,  will  be  enabled  to 
work  at  the  highest  point  of  efficiency  and 
economy. 

Next  in  importance  to  the  quality  of 
concrete  is  the  advantage  of  economical 
sections  into  which  it  may  be  molded  un- 
der shop  methods.  Every  engineer  knows 
that  in  a  rectangular  beam  there  is  great 
waste  of  material   as   regards  actual  areas 


under  stress.  For  this  reason  steel  is  roll- 
ed into  what  are  commonly  known  as 
structural  shapes,  but  even  in  the  manufac- 
ture of  steel  mechanical  difficulties  prevent 
the  rolling  of  truly  economical  sections. 
Concrete  being  a  plastic  material  presents 
no  such  difficulties,  and  when  factory- 
made,  practically  any  section  can  be  cast 
in  permanent  metal  molds  by  proper  ap- 
pliances for  filling  same.  Also  the  distri- 
bution of  reinforcing  steel  can  be  devel- 
oped to  a  much  higher  degree  and  the 
position  of  the  steel  in  the  member  made 
absolutely  certain.  Many  attempts  have 
been  made  in  the  field  to  cast  concrete 
members  of  more  economical  shape  and 
numerous  systems  have  been  devised,  con- 
sisting mostly  of  the  use  of  hollow  tile  or 
similar  material  for  coring  or  reducing  the 
sections.  But  under  field  conditions  the 
saving  is  but  slight,  as  the  hollow  cores 
must  be  left  in  the  work  and  the  whole 
temporarily  supported  until  the  concrete 
is  sufficiently  hardened  to  enable  it  to  re- 
sist loads. 

As  to  the  economy  of  shop  methods  of 
manufacture  over  field  methods  this  has 
so  often  been  demonstrated  in  all  lines  of 
industry  that  any  discussion  is  unneces- 
sary. A  plant  for  such  a  purpose  should 
be  located  in  the  larger  centers  of  popula- 
tion and  at  or  near  some  source  of  sup- 
ply of  raw  material.  Facilities  for  han- 
dling, casting  and  finishing  the  completed 
products  can  be  permanently  installed; 
also,  crushing,  screening  and  mixing  ma- 
chinery that  will  automatically  regulate 
the  size  and  proportions  of  materials 
which  will  not  only  produce  uniform  and 
high  quality  results,  but  at  a  minimum  of 
expense. 

With  a  proper  arrangement  of  plant  it 
certainly  is  not  unreasonable  to  expect  that 
structural  concrete  sections  can  be  manu- 
factured, transported  and  erected  in  a 
factory,  transported  and  erected  in  the 
field  at  a  cost  per  cubic  yard  not  much 
in  excess  of  what  it  now  costs  to  erect 
concrete  building  blocks,  plus  the  cost  of 
steel  reinforcement  and  the  fabrication  of 
same.  This  in  round  figures  should  not 
exceed  $15.00  per  cubic  yard  actual  meas- 
urement. Bearing  in  mind  that  these  fac- 
tory-made sections  can  be  made  with  a 
saving  of  from  33  to  50  per  cent  of  the 
volume  necessary  to  produce  the  same  re- 
sults by  field  methods,  due  to  the  fact 
already  stated  that  the  concrete  is  twice 
as  strong  and  of  more  economical  sec- 
tion, its  cost  would  be  not  over  $10  per 
cubic  yard,  as  compared  with  the  actual 
contents  of  present  field-made  monolithic 
construction. 

The  development  of  the  unit  system  of 
structural  concrete  is  sure  to  result  in  a 
most  productive  field  for  the  manufacturer 
of  cement  products  and  should  grow  into 
a  large  and  important  industry.  The 
greater  speed  at  which  buildings  con- 
structed of  factory-made  units  may  be 
erected,  the  comparative  ease  with  which 
alterations  mav  be  made  and  the  absolute 
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cirtaiiny  of  results  due  to  the  fact  that 
numbers  can  be  tested  are  quite  apparent 
:i(l\antages.  Tlicrc  seems  to  be  little 
doubt  tliat  the  majority  of  failures  of  mon- 
dlitliic  construction  are  due  to  the  prema- 
ture removal  of  forms.  It  is  uneconomi- 
cal to  leave  these  forms  in  place  more 
than  three  weeks  at  the  most,  and  the 
strength  of  concrete  at  this  age  is  seldom 
more  than  half  of  what  it  attains  in  two 
months.  The  use  of  factory-made  mate- 
rials will  allow  full  loads  to  be  imposed 
inuucdiately  after  erection,  and  as  it  re- 
quires no  temporary  supports  all  danger 
of    failures    is    eliminated. 

From  an  architectural  view,  field-molded 
concrete  is  objectionable,  not  only  on  ac- 
count of  the  enormous  size  of  its  members, 
but  on  account  of  the  difficulty  of  getting 
a  high-grade  finish;  factory-made  material 
can  be  cast  in  smaller  sections  and  in 
forms,  or  in  sand  molds,  which  leaves  a 
liigli  grade  and  very  satisfactory  finish. 
Members  can  even  be  designed  and  mold- 
ed with  a  view  of  architectural  appearance. 
combining  both  the  structural  and  archi- 
tectural features  of  the  building  without 
the  expense  of  additional  work  of  finish- 
ing and  ornamentation. 

.\s  already  stated,  the  only  possible  dis- 
advantages that  the  unit  system  might 
have  are  those  of  transportation  of  heavy 
members  for  long  distances  from  the  fac- 
tory and  the  absence  of  continuity  between 
members. 

The  economics  of  shop  manufacture  and 
erection,  combined  with  the  fact  that  much 
less  volume  of  concrete  is  required  to 
produce  the  same  results  on  account  of 
more  economical  sections  and  higher  qual- 
ity of  material,  will  more  than  overcome 
tlu-    difference    in    the   cost   of   transporta- 

tinll. 

.\.s  lu  the  advantage  of  continuity  of 
members  and  rigidity  obtained  by  mono- 
lithic construction,  here,  without  doubt, 
lies  the  real  problem  in  the  development 
.>f  the  unit  system.  However,  the  problem 
■dniits  of  ready  solution  by  proper  care 
111(1  ingenuity  in  the  fabrication  of  rein- 
forcement. The  members  can  be  made 
with  projecting  connections,  which  can  be 
rigidly  attached  to  each  other  in  the  field 
simitar  to  the  manner  in  which  structural 
^tcel  is  erected,  and  these  connections  can 
afterwards  be  fireproofed  with  a  small 
amount   of   field   concrete. 

The  bolting  of  connections  can  be  sub- 
stituted for  the  expense  of  riveting,  as  is 
required  in  structural  steel.  For  buildings 
of  few  stories  the  combination  of  the  ad- 
hesion of  mortar  and  the  use  of  project- 
ing dowels  is  all  that  is  necessary.  Such' 
construction  requires  slightly  more  steel 
than  is  ordinarily  used  in  concrete  con- 
struction, but  the  expense  of  this  is  more 
than  overcome  by  other  economies. 

In  cities  where  the  cost  of  structural 
steel  is  not  excessive  it  has  been  found 
'.hat  a  very  economical,  rapid,  safe  and 
efficient  mode  of  construction  is  to  erect  a 
light    structural   steel   frame,   which   is    de- 


signed for  dead  load  only  and  is  after- 
wards fire-proofed  by  supporting  forms  on 
the  members  and  filling  in  around  them 
with  concrete,  the  steel  being  designed 
just  within  its  elastic  limit,  and  the  addi- 
tional strength  required  to  resist  live  load 
and  provide  for  a  factor  of  safety  being 
supplied  by  the  concrete.  In  the  speci- 
fications of  one  designer  this  form  of  con- 
struction is  referred  to  as  reinforced  steel 
construction.  Certainly  this  form  of  con- 
struction could  be  made  much  more  eco- 
nomical if  the  concrete  fireproofing  was 
put  on  at  the  factory,  as  it  would  entirely 
eliminate  the  cost  of  field  forms  and  en- 
able the  designer  to  take  advantage  of  the 
fact  that  the  member  has  the  additional 
strength  of  the  concrete  added,  enabling 
him  to  reduce  the  amount  of  steel.  The 
only  additional  cost  of  erecting  reinforced 
steel  frame  of  this  nature  over  that  of  a 
regular  structural  steel  frame  designed 
for  both  dead  and  live  load  would  be  the 
additional  cost  of  transporting  and  erect- 
ing the  heavier  members.  However,  recent 
calculations  made  on  a  four-story  apart- 
ment building  showed  that  this  form  of 
construction  could  be  carried  out  using 
the  customary  loads  for  this  style  of 
building,  and  spans  of  sixteen  feet,  in 
which  no  member  weighed  more  than  one 
ton,  the  actual  weight  of  the  members  be- 
ing a  trifle  over  twice  wdiat  the  weight 
would  be  if  a  structural  steel  frame  was 
used  and  designed  for  both  dead  and  live 
loads.  The  saving  in  forms,  the  greater 
speed  of  erection,  the  economy  of  design 
in  this  form  of  construction  certainly  war- 
rants its  careful  consideration  by  the  de- 
signing engineers. 

Doubtless,  the  greatest  field  for  factory- 
made  unit  concrete  construction  is  for 
buildings  of  a  few  stories  in  height  and 
for  curtain  walls,  floors,  roofs  and  parti- 
tions of  all  buildings. 

This  system  of  construction,  when  prop- 
erly developed,  should  completely  solve  the 
problem  of  the  fireproof  residence.  In 
Europe  this  form  of  construction  is  in 
considerable  demand,  although  as  far  as 
the  writer's  knowledge  extends,  there  is 
no  plant  designed  for  and  devoted  ex- 
clusively to  it. 

In  .America  we  have  had  several  dem- 
onstrations of  the  practicability  of  such 
construction  in  the  buildings  recently 
erected  by  the  Edison  Portland  Cement 
Company,  and  a  factory  building  at  Read- 
ing, Pa.,  erected  a  few  years  ago  by  what 
is  known  as  the  Vistini  system.  These 
buildings,  all  being  constructed  with  ma- 
terial made  at  the  site,  are  not  complete 
demonstrations  of  the  economy  of  such 
construction,  for  it  is  in  the  saving  of 
labor  by  manufacturing  in  a  shop,  especi- 
ally designed  and  equipped  for  this  pur- 
pose, that  the  greatest  economy  should  be 
effected. 

Unit  construction  of  factory-made  rein- 
forced concrete  members  properly  season- 
ed and  tested,  in  which  the  units  arc  made 


in  the  most  economical  size  for  handling 
and  erection,  and  of  such  section,  propor- 
tions and  quality  of  material  as  to  give  the 
maximum  efficiency  of  both  steel  and  con- 
crete, is  the  logical  conclusion  of  the  great 
development  now  taking  place  in  concrete 
construction.  It  would  be  the  repetition 
of  the  development  of  every  other  struc- 
tural material,  the  displacement  of  crude, 
expensive  and  uncertain  hand  methods  by 
the  more  positive,  efficient  factory  meth- 
ods. 

As  timber  increases  in  cost,  concrete  is 
certain  to  come  into  more  general  use.  For 
certain  purposes  it  has  already  become 
more  economical.  As  the  science  of  the 
manufacture  of  Portland  cement  develops 
so  will  the  science  of  its  application  and 
the  method  of  concrete  construction, 
which  will  eventually  be  adopted,  will  be 
the  one  in  which  the  materials  arc  worked 
to  their  highest  point  of  efficiency,  which. 
in  the  belief  of  many,  can  be  obtained 
only  by  the  unit  system  of  factory-made 
economically  designed  members. 

No  doubt  the  reason  that  this  form  of 
construction  is  not  more  generally  used 
is  due  to  the  excessive  cost  of  equipping 
a  plant  for  manufacturing.  Sufficient  de- 
velopment has  already  taken  place,  es- 
pecially in  Europe,  and  in  a  few  instances 
in  America,  where  buildings  have  been 
erected  on  the  unit  system  of  separately 
molded  members  made  at  the  site,  to  dem- 
onstrate its  practicability.  The  true  econ- 
omy of  this  form  of  construction  will  only 
be  demonstrated  when  the  system  is  ex- 
tended to  factory-made  members. 


A  tunnel  more  than  a  mile  in  length 
said  to  be  the  longest  in  existence  for  use 
by  municipal  electric  surface  car  lines,  has 
just  been  opened  for  operation  by  the 
Genoa  Street  Railway  Co.  of  Genoa,  Italy. 
It  connects  Genoa  with  the  adjacent  large 
commune  of  Rivaro!o,  which  previously 
was  reached  by  circling  the  mountain,  the 
distance  being  now  shortened  1  1-3  miles, 
and  the  trip  made  in  fifteen  minutes  less 
time.  Construction  work  was  begun  on 
Tune   1.   1905. 


The  grand  total  of  excavation  on  the 
Is:hniian  Canal  during  the  month  of  July 
was  3,168,840  cu.  yds.,  all  of  which  except 
122,884  cu.  yds.  was  taken  from  the  Canal 
prism.  This  establishes  a  new  record  for 
excavation  in  the  rainy  season,  being  108,- 
533  cu.  yds.  more  than  the  record  for  June, 
and  311,430  cu.  yds.  short  of  the  highest 
dry  season  record,  that  of  March,  1(108. 
Compared  with  July.  1907.  it  shews  an  in- 
crease of  2,105,114  cu.  yds.  There  were  20 
working  days  in  both  June  and  July.  Of 
the  grand  total  of  July  excavation  1.847,- 
173  cu.  yds.  were  taken  out  by  steam 
.shovels,  and  1.321,667  by  dredges.  The 
average  rainfall  in  Jidy  for  the  territory  in 
which  excavation  is  in  progress  was  11.14 
in,,  as  compared  with  10  in.  in  the  previous 
month,  and  with  10.13  in.  in  Jidy,  1907. 
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Note :  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  Cost  of  Excavating  Earth  and  Hard 

pan  for  a  Creek  Change,  with  Com- 
ments on  the  Method  Used  and 
Manner  of  Staking  Out 
the  Work. 

Stream  diversions  and  changes  are  al- 
ways more  or  less  difficult  to  make.  The 
work  to  be  described  was  the  changing  of 
the  channel  of  a  small  creek  in  the  Cum- 
berland mountains,  in  connection  with  the 
construction  of  a  new  line  of  railroad.  The 
located  railroad  crossed  the  creek  twice 
within  300  ft.  and  to  make  a  diversion  of 
the  stream  meant  the  saving  of  a  20-ft. 
arch  culvert. 

The  new  channel  was  made  20  ft.  wide 
on  top,  15  ft.  on  the  bottom  and  had  an 
average  depth  of  6  ft.  It  was  about  250  ft. 
long.  The  top  2%  ft.  was  a  sandy  clay, 
while  the  rest  of  the  material  was  a  hard 
cemented  gravel.  This  had  to  be  blasted 
before  it  could  be  shoveled. 

The  blasting  was  done  with  dynamite, 
holes  being  put  down  in  the  gravel  in  se- 
ries, being  spaced  5  to  6  ft.  apart,  and  about 
15  holes  shot  at  one  time,  with  a  battery. 
Picks  were  then  used  to  loosen  the  mate- 
rial. 

Under  the  specification  cemented  gravel 
was  classed  as  loose  rock,  and  the  engi- 
neers classified  the  excavated  material  as 
400  cu.  yds.  of  earth  and  600  cu.  yds.  of 
loose  rock,  there  being  in  all  1,000  cu.  yds. 
of  excavation.  The  excavated  material  was 
placed  in  an  adjoining  embankment,  the 
earth  being  loaded  into  wheelbarrows.  The 
haul  averaged  50  ft.  Boards  were  used  as 
runways.  When  the  work  commenced  a 
man  loaded  a  wheelbarrow  and  pushed  it 
to  and  from  the  dump,  but,  as  the  trench 
became  deeper,  one  man  staid  in  the  trench 
and  loaded  the  barrow,  while  another  op- 
erated it.  However,  as  two  barrows  were 
used,  one  being  loaded  while  the  other  was 
going  to  the  dump,  it  meant  a  wheelbarrow 
for  each  man. 

Cost  of  Blasting  Hardfiaii. — In  all  about 
80  holes  were  drilled,  each  hole  being  put 
down  to  a  depth  of  6%  ft.,  making  520  ft. 
of  drilling  necessary.  These  holes  were 
put  down  by  two  men  with  a  12-ft.  churn 
drill,  taking  about  8  days  to  do  the  work. 
This  meant  10  holes  drilled  per  day,  or 
about  C5  ft.,  and,  with  wages  at  $1.25  for  10 
hrs.,  gave  a  cost  for  drilling  of  about  4  cts. 
per  ft.  It  took  about  two  days'  time  for 
these  two  men  to  dry  the  holes  (water 
stood  in  the  bottom  of  them)  and  do  all 
the  necessary  blasting,  thus  costing  about  6 
cts.  per  hole  for  labor  for  blasting,  making 
all  the  labor  of  drilling  and  blasting  4.4  cts. 
per  ft.  of  hole. 


About  2  lbs.  of  40  per  cent  dynamite  was 
used  to  the  hole,  172  lbs.  being  actually 
used  for  all  the  holes.  This  meant  an 
average  of  0.28  lbs.  of  dynamite  per  cu.  yd. 
of  cemented  gravel.  The  total  cost  of 
blasting  was ; 

Laborers,  20  days,  at  $1.25 $25.00 

172  lbs.  dynamite,  at  ll^c 10.48 

80  electrical  exploders,  at  4c 3.20 


Total     ..• $47.68 

For  the  600  cu.  yds.  of  cemented  gravel 
1,000  cu.  yds.  of  excavation,  the  cost  per 
this  is  a  cost  of  8  cts.  per  cu.  yd.  for  blast- 
ing, but  if  we  distribute  this  cost  of  the 
cu.  yd.  is  4%  cts. 

Cost  of  Excavation. — The  total  cost  of 
the  work  amounted  to  the  following: 

Foreman,  22  days,  at  $3 $  66.00 

Laborers,  188%  days,  at  $1.25 2.35.63 

Blasting    47.68 


Total   $349.31 

The   average   cost   per   cu.    yd.    in   detail 
was : 

Foreman     $0,066 

Labor,      loosening,      shoveling      and 

wheeling  0.236 

Blasting: 

Labor    0.025 

Explosives     0.022 


Total    $0,349 

The  cost  per  cu.  yd.  for  each  class  of  ma- 
terial   excavated    was   as    follows,   being   a 
comparative  cost  to  the  price  paid  for  each 
class  of  excavation : 
Earth : 

Foreman     $0,042 

Labor    0.148 

Blasting: 

Labor    0,015 

Explosives     0.013 


Total     $0,218 

Loose  rock  or  hardpan : 

Foreman     $0,083 

Labor    0.297 

Blasting : 

Labor    0.031 

Explosives     0.026 


Total   $0,437 

One  man  loosened,  loaded  and  wheeled 
5%  cu.  yds.  per  day,  which  is  a  fair  day's 
work  in  this  class  of  material  and  under 
the  conditions  named. 

Two  valuable  lessons  are  to  be  learned 
from  this  job.  The  first  is  a  lesson  for  the 
contractor.  This  excavation  should  never 
have  been  made  by  hand,  but  instead  teams 
with  drag  scrapers  should  have  been  used. 


liecause  they  have  not  the  proper  tools  for 
a  piece  of  work,  contractors  frequently  be- 
lieve they  can  use  some  obsolete  method  or 
do  the  work  by  hand  and  save  the  price  of 
the  extra  equipment  needed.  In  nine  cases 
out  of  ten  this  means  a  loss  of  money. 

This  creek  change  was  made  in  the 
mountains,  and  the  work  on  the  railroad 
was  mostly  rock  work  and  was  done  with 
carts  and  small  cars.  The  contractor  did 
not  have  any  drag  scrapers  in  his  outfit  and 
rather  than  buy  them,  he  did  this  work 
with  men  and  wheelbarrows. 

A  50-ft.  lead  is  ideal  drag  scraper  work. 
Three  scrapers  are  needed  for  such  a  lead 
and  three  No.  1  drags  cost  $6.50  each.  A 
4  horse  railroad  plow  capable  of  plowing 
the  cemented  gravel  after  it  was  blasted 
would  cost  $24,  hence  the  necessary  tools 
would  have  cost  $43.50. 

The  expense  of  operating  such  a  gang 
per  day,  with  the  wages  paid  and  teams  at 
$3.50,  which  was  the  rate  paid  for  two 
horses  and  a  driver  on  this  job,  would  have 
been  as  follows : 

1    foreman $  3  00 

3  scrapers,  at  $3.50 10.5O 

1  4  horse  plow,  at  $7 7.00 

1    scraper  loader 1.25 

Total   $18.75 

Such  a  crew  could  have  easily  moved  30 
cu.  yds.  per  scraper  per  day,  or  a  total  of 
90  cu.  yds.  The  item  of  blasting  would 
have  remained  the  same,  as  the  railroad 
plow  can  loosen  any  material  that  can  be 
picked.  Such  a  crew  would  have  finished 
the  job  in  10  days,  the  total  cost  being : 

Scraper   gang $206.25 

Blasting    17.68 


Total     . . . 
Cost  of  outfit. 


....$253.93 
. . . .     43.50 


Grand    total $297.43 

This  gives  an  average  cost  per  cu.  yd.  for 
the  work  of  about  25  cts.,  and  when  the 
cost  of  the  outfit  is  included,  not  quite  30 
cts.  Charging  the  whole  cost  of  the  tools 
against  this  job,  although  11  days  wear 
would  not  materially  effect  their  value, 
there  is  saved  over  $50  on  this  job  by  the 
use  of  the  scrapers.  It  was  clearly  a  mis- 
take on  the  contractor's  part  to  have  used 
wheelbarrows  on  this  work. 

The  second  lesson  learned  was  from  a 
mistake  of  the  engineer.  As  stated,  this 
creek  change  saved  a  20-ft.  arch  culvert. 
Such  a  culvert  was  certainly  designed  to 
carry  the  flood  waters  of  the  creek,  hence  a 
channel  dug  15  ft.  wide  on  the  bottom,  20 
ft.  wide  on  top  and  about  6  ft.  deep  was  of 
such  an  area  as  to  carry  the  flood  water  of 
the  creek.  The  creek  had  a  grade  of  about 
1  per  cent,  and  the  new  channel  was  given 
the  same  gradient.  To  have  planned  such  a 
channel  for  this  creek  change  was  a  waste 
of  money. 

The  land  value  is  not  to  be  considered, 
as  the  country  was  undeveloped,  and  on 
new  railroad  construction  this  is  generally 
the  case.     Consequently  there  was  no  need 
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of  excavating  such  a  wide  ami  deep  chan- 
nel. The  old  channel  should  have  been 
dammed  up  well,  so  that  the  water  could 
not  have  affected  the  railroad  embankment, 
and  a  ditch  8  or  10  ft.  wide,  just  wide 
enough  to  have  allowed  room  for  working 
scrapers,  without  slopes  to  the  sides,  would 
have  been  an  ample  channel  to  have  start- 
ed the  water  through  it.  The  upper  end  of 
the  new  channel  should  have  been  deep 
enough  to  have  started  the  water  through 
it — that  is,  of  the  same  elevation  as  the 
bottom  of  the  old  stream — and  the  grade 
given  to  the  channel  should  have  been  a 
level  one.  This  would  have  saved  about 
2%  ft.  of  hardpan  excavation  in  the  lower 
end  of  the  channel. 

Such  a  channel  would  have  dammed  up 
the  water  in  the  creek  at  first,  but  the 
water,  when  it  did  start  to  flow,  would 
have  gone  through  the  new  channel,  and 
the  first  heavy  rain  storm  would  have 
scoured  out  the  channel  to  the  proper  grade 
and  width.  As  it  was,  the  channel  made 
was  scoured  badly  the  first  winter  after  it 
was  built  and  the  slopes  and  sides  washed. 

More  than  half  the  excavation  could 
have  been  saved  in  this  manner,  the  water 
being  counted  on  to  do  the  rest  of  the 
work.  Such  mistakes  have  been  mad^  fre- 
quently in  railroad  construction.  The 
writer  remembers  an  incident  of  this  kind 
in  the  southwest.  A  young  engineer  had  a 
stream  diversion  to  make  about  half  a  mile 
long.  He  staked  it  out  to  conform  to  the 
size  of  the  old  stream,  and  had  just  started 
the  contractor  at  work  with  his  buck 
scraper  when  the  chief  engineer  made  his 
appearance.  The  latter  showed  the  young 
engineer  that  it  was  cheaper  to  build  a 
timber  bridge  than  to  make  this  excava- 
tion, and  ordered  a  channel  to  be  staked 
out  just  wide  enough  to  work  a  buck 
scraper  in  it.  The  first  rain  made  the 
channel  conform  somewhat  to  the  original 
stakes  of  the  young  engineer. 

An  excuse  for  staking  out  such  channels 
is  that  in  creek  bottoms  it  is  often  neces- 
sary to  borrow  material  for  the  embank- 
ment, and  two  birds  are  killed  with  one 
stone  by  borrowing  the  earth  from  the 
stream  diversion.  This  is  an  injustice  to 
the  contractor,  as  a  rule,  for  such  work  is 
generally  much  more  expensive  than  exca- 
vation done  on  the  grade  of  the  railroad, 
and  borrow  pits  should  be  located  with  ref- 
erence to  embankments  to  be  made.  There 
are  times,  however,  when  the  two  things 
work  to  advantage,  and  the  experienced  en- 
gineer will  be  quick  to  discern  such  condi- 
tions. 

These  remarks  do  not  apply  where  land 
is  valuable,  nor  to  changes  made  in  streams 
to  reclaim  land.  The  problems  for  such 
work  are  entirely  different. 


The  Chilean  Government  estimates  for 
1900  include  an  appropriation  of  about 
$10,000,000  for  the  construction  of  new 
railroads  and  providing  new  rolling  stock. 


Unclassified  and  General  Articles 


Note:  This  section  is  dcxotcd  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


New    Methods    or    Laying    Duct    and 
Building    Manholes    for    Electric 
Transmission      Lines,     With 
Figures    and     Compara- 
tive  Costs. 
Some    changes    in    standard    methods    of 
laying    ducts    and    building    manholes    for 
electric    transmission    lines    have    recently 
been   adopted   by  several   large  companies. 
While    many    of   these   changes    are    com- 
paratively    slight,    still    they    are    changes 


tlic  end  of  each  section  of  conduit  at  least 
3  ins.  on  each  side  of  the  joint  and  should 
lap  at  the  top  for  at  least  6  ins.  This 
muslin  or  other  cloth  is  first  thoroughly 
soaked  in  water,  then  laid  out  flat,  and  to 
it  is  applied  a  thin  coating  of  neat  Port- 
land cement  paste.  After  the  joint  has 
been  thus  made  the  entire  surface  of  the 
muslin  or  other  cloth  is  covered  with  a  %- 
in.  layer  of  mortar  not  leaner  than  1  part 
Portland  cement  and  1  part  sand. 
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which  experience  and  experiments  have 
shown  to  reduce  construction  costs  or  to 
improve  the  structure. 

New  Methods  of  Laying  VitriHed  Clay 
Tile. — In  the  new  standard  construction  a 
4-in.  foundation  of  concrete  is  first  laid 
which  will  extend  3  ins.  beyond  the  outer 
walls  of  the  conduit.     The  tile  is  then  laid 
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Fig.  3. 

After  the  required  number  of  ducts  have 
been  laid  out  and  jointed  and  the  joints 
set,  the  sides  of  the  trench  are  filled  with 
thoroughly  tamped  earth  to  a  height  level 
with  the  top  of  the  upper  tier'  of  ducts.  A 
layer  of  concrete  3  ins.  thick  is  then  placed 
over    the    ducts    extending   3   ins.   on    each 
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on  this  foundation  to  make  the  number  of 
ducts  desired.  The  tiles  should  be  care- 
fully butted,  and  centered  and  aligned  by 
dowel  pins,  using  at  least  two  pins  at  each 
joint.  When  two  or  more  tiles  are  laid  all 
joints  should  be  broken  or  staggered.  Each 
joint  is  protected  by  a  strip  of  muslin  or 
burlap  which  should  smoothly  extend  over 


Fig.  4. 

side  beyond  the  outside  line  of  the  ducts. 
The  method  of  construction  is  shown  by 
Fig.  1. 

This  method  of  laying  tile  is  consider- 
ably cheaper  than  the  method  which  it  sup- 
plants of  encasing  the  tile  in  3  ins.  of  con- 
crete on  all  sides.  It  means  a  saving  in 
concrete  of  0.01  cu.   yd.  and   a  saving  in 


T.^BLE  I.— COMPAR.\TIVE  COST  PER  LIN.    FT.  OP  DIFFERENT  METHODS  OF  LAYING 

A   ■J-PUCT   CONDUIT. 

Cost   of   vitri-  Cost   of   vitri- 
fied   clay    tile  tied  clay  tile  Cost   of   stone 
laid  as  in  encased    in    3"  conduit  laid 
Fi,?.    1.  of  concrete.  as  in  Fig.  2. 

Concrete   J0.107.=i  $0.1463  $0.1652 

Dowel  pins  0.0022  0.0022  

Burlap  6"  wide 0.0054  0.0054  

Duct.... 0.1600  O.)600  O.ISOO 

Unloading  and  distributing  material 0.0134  0.0134  0.0141 

Excavating  0.1254  0.1254  0.1273 

Teaming   O.OSIO  0.0320  0.0334 

Mixing,  handling  and  dumping  concrete 0.0343  0.0513  0.0597 

Laying   ducts    0.0301  0.0301  0.0!98 

Filling  in   0.0408  0.0408  0.0129 

Foreman,  timekeeper  and  watchman 0.0301  0.0304  0.0314 

Total  cost  $0.5802  $0.6373  $0  673S 

Note: — Wages  per  day  of  8  hrs. :     Laborers,    $2.00;  teams,  $5.50:  foreman,  $3.50;  timekeeper, 
$2.25;  watchman,  $2.00. 
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labor  of  $0,183  per  lin.  ft.  of  -l-duct  con- 
duit, and  a  proportionate  saving  in  larger 
or  smaller  multiples.  The  comparative 
cost  of  both  methods  is  given  in  Table  I. 

Method  of  Laying  Stone  Conduit. — The 
trench  is  first  prepared  with  a  foundation 
of  3  ins.  of  concrete.  Upon  this  the  stone 
conduit  is  laid  and  settled  in  place,  care  be- 
ing taken  to  see  that  the  lengths  butt  solid- 
ly   together     within     the     aligning    collar. 


duct,  whereas  the  standard  3-duct  is  made 
in  2-ft.  lengths.  This  makes  a  saving  in 
handling  in  making  joints,  and  in  dowel 
pins.  It  is  cheaper  to  install  than  the 
standard  3-duct  whether  encased  in  con- 
crete or  laid  with  a  concrete  foundation 
and  top,  as  it  requires  a  smaller  trench  and 
less  concrete.  A  triangle  3-duct  is  cheap- 
er to  install  with  a  2-duct  in  forming  a  5- 
duct  conduit  than  a  standard  3-duct.  and  a 


TABLE  II.— COMPARATIVE  COST  PER  LIN.    FT.    OF    TRIANGLE    AND  STANDARD    3- 

DUCT  CONDUITS. 

Cost     of     tri- 

Cost     of     tri-  angle    3-duct 

angle  3-duct  laid   on   edge  Cost  of  stand-  Cost  of  stand- 
laid  flat  and  and  encased  ard  3-duct  ard  3-duct 
encased   in   3"  in  3"  of  con-  encased   in  3"      laid  as  in 
of    concrete.  crete.  of    concrete.  Fig  1. 

Concrete   10.1023  $0.1023  $0.1461  $0.1357 

Dowel  pins  0.0022  0.0022  0.0033  0.0033 

Burlap  6"  wide  0.0043  0.0043  0.0080  0.0080 

Duct    0.1200  0.1200  0.1200  0.1200 

Unloading  and  distributing  material 0.0109  0.0109  0.0118  00118 

Excavating    0.0952  0.0931  0.1079  0.1079 

Teaming   0.0278  0.0272  0.0292  0.0286 

Mixing,  handling  and  dumping  concrete.   0.0346  0.0346  0.0471  0.0412 

Laying  ducts  0.0283  0.0294  0.0349  0.0333 

Filling  in   0.0341  0.0338  0.0352  0.0340 

Foreman,  timekeeper,  watchman 0.0280  0.0273  0.0298  0.0292 

Total  cost $0.4877  $0.4851  $0.5733  $0.5530 


When  two  or  more  ducts  are  laid  side  by 
side,  all  joints  should  be  broken  or  stag- 
gered. When  the  ducts  are  laid  they  are 
enclosed  at  sides  and  top  with  a  wall  of 
concrete  3  ins.  thick.  The  conduit  should 
be  thoroughly  wet  before  being  laid,  so  as 
to  insure  the  joining  of  the  surrounding 
concrete  to  the  conduit.  If  the  conduit  is 
of  large  cross  section  it  is  built  up  in  tiers. 
The   formation   is  built   up  to  its  complete 


2-duct,  as  it  requires  a  smaller  trench  and 
less  material. 

The  comparative  cost  of  the  different 
methods  of  laying  both  styles  of  3-duct 
and  both  methods  of  forming  a  o-duct  con- 
duit are  given  in  Tables  II  and  III,  respec- 


Fig.  5. 

size  and  retained  in  position  by  clamps  un- 
til concrete  is  installed.  The  method  of 
laying  the  conduit  is  shown  by  Fig.  2,  and 
the  cost  is  given  in  Table  I. 

Triangle  B-Duct  Conduit. — This  duct  is 
laid  eight  on  edge  or  flat  and  is  encased  in 
3  ins.  of  concrete.  Compared  with  Stand- 
ard 3-duct  (Fig.  1)  its  advantages  are 
that,  due  to  its  truss  construction,  it  can  be 
made  in  3-ft.  lengths,  the  same  as  4  and  6- 


Fig.  6. 

tively.     These  tables  are  based  on  the  same 
rates  of  wages  as  Table  I. 

Method  of  Laying  Laterals  in  Main 
Trench. — Laterals  when  laid  in  main  con- 
duit trench  are  built  of  3-in.  sewer  tile  or 
vitrified  clay  tile.     They  are  placed  at   the 


TABLE  III- 


-COMPAR\TIVE  COST  PER  LIN.    FT.    OF   DIFFERENT   METHODS   OF  LAY 
ING  A  5-DUCT  CONDUIT. 
Cost  of  laying 


standard   2- 
duct   with  a 
triangle  3- 
duct  on  top. 
encased    in    3" 
of  concrete. 

Concrete   $0.1417 

Dowel  pins  0.0038 

Burlap  6"  wide 0.0108 

Duct    »-2000 

Unloading  and  distributing  material O.Olnl 

Excavating   0.1301 

Teaming  0.03S2 

Mixing,  handling  and  dumping  concrete ''•"^?,* 

Laving  ducts 0.0352 

Filling  in    0.0541 

Foreman,   timekeeper,   watchman 0.0338 

Total  cost   $0.7022 


Cost  of  laying 

a  standard  3- 

duct  with  a  2- 

duct  on  top. 

encased   in    3" 

of  concrete. 

$0.1811 

O.oniii 

0.011.'. 

0.2000 

0.01. ■.» 

0.1.=i.-S 

0.0301 

0.062.-. 

0.0491 

0.0577 

0.0382 


Cost  of  laying 
a  standard  3- 
duct  with  a  2- 
duct   on    top, 
with    concrete 
top  and  bot- 
tom. 
$0.1353 

0.0049 

0.0145 

0.2000 

0.0159 

0.1558 

0.0386 

0.040S 

0.0476 

0.0559 

0.0364 


top  of  the  conduit   formation   and  beneath 
the  upper  layer  of  concrete  (Fig.  3). 

Where  a  lateral  is  to  be  laid  for  a  con- 
siderable distance  in  main  trench  an  eco- 
nomical method  of  installing  is  to  increase 
the  multiple  of  the  main  conduit  and  then 
spread  the  duct  at  a  point  near  where  the 
lateral  takes  separate  trench.    This  is  done 
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Fig.  7. 

by  means  of  a  concrete  section  as  shown 
by  Figs.  4,  5  and  6. 

The  advantage  of  this  method  is  that  it 
considerably  reduces  the  cost  by  decreasing 
the  size  of  cross  section,  the  volume  of 
concrete  required  to  encase,  and  the  amount 
of  labor  needed  in  laying  tile  and  mixing 
concrete. 

Manhole  Construction. — In  the  construc- 
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tion  of  manholes  shown  by  Fig.  7,  the 
length  of  the  manhole  has  been  increased, 
the  thickness  of  floor  has  been  reduced  3 
ins.  and  a  round  cover  is  used  instead  of  a 
square  cover.  The  object  of  increasing 
the  length  of  manholes  is  to  afford  more 
room  for  cables,  and  the  change  in  style 
of  cover  is  designed  to  facilitate  the  han- 
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iJliiig  of  covers  and  to  ufford  a  better  open- 
ing for  entering  manholes.  Figure  8  illus- 
trates a  type  of  manhole  which  has  become 
generally  adopted  on  intersecting  conduit 
runs.  Its  advantages  over  the  octagon  and 
other  styles  of  manholes  for  intersecting 
conduits  arc  that  it  has  no  angular  corners 
or  sharp  edges  against  which  cables  can 
be  cut  or  injured,  and  it  afTords  more  cable 
room  in  proportion  to  its  size  than  any 
other  style  of  manhole. 

The  standard  manhole  or  vault  is  cither 
brick  with  concrete  floor,  concrete  top  and 
cast  iron  frame  and  cover,  or  ot  concrete 
throughout,  with  cast  iron  frame  and  cover. 
On  all  manholes  a  collar  of  brick  work  at 
least  8  ins.  wide  horizontally  and  laid  in 
cement  mortar  is  placed  upon  the  concrete 
top  as  a  seat  for  the  manhole  frame,  in  or- 
der that  the  slope  of  the  cover  shall  con- 
form to  that  of  street  surface  and  to  al- 
low for  a  reasonable  lowering  of  the  street 
grade  at  some  future  time  without  neces- 
sitating expensive  reconstruction  of  the 
manhole. 

In  forming  manhole  tops  moist  sand 
should  be  packed  in  along  the  intersection 
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of  the  form  for  the  neck  opening  in  such 
a  manner  as  to  leave  a  rounded  edge  of 
the  opening,  of  approximately  1%  ins. 
radius. 

Where  a  concrete  floor  is  used,  it  should 
be  3  ins.  thick.  Where  the  soil  is  sandy 
and  well  drained,  concrete  floors  may  be 
omitted  entirely  or  floors  may  be  made  of 
cinders  or  loose  brick  as  shown  in  Fig.  9. 
This  method  obviates  making  sewer  con- 
nections which  are  often  expensive,  and  it 
affords  drainage  in  districts  where  no 
sewer  system  is  installed. 


In  the  21  months  since  the  beginning  of 
construction  work  on  the  sanitary  sewer 
system  of  Baltimore,  Md.,  25.6  miles  of 
sanitary  sewers  and  storm-water  drains 
have  been  completed  at  a  cost  of  $2,474,- 
•V57,  the  work  involving  the  excavation 
and  placing  of  527,744  cu.  yds.  of  excava- 
tion, 181.174  cu.  yds.  of  embankment,  58,853 
cu.  yds.  of  concrete  and  7,636  cu.  yds.  of 
l)rick  work,  including  the  work  at  the  dis- 
posal site.  At  present  there  are  engaged 
in  the  Work  about  1,700  men,  141  teams, 
64  engines,  boilers  and  pumps,  2  steam 
rollers,  4  steam  shovels,  6  trench  machines, 
35  diggers,  scrapers,  etc.,  10  concrete 
mixers,  5  derricks,  8  cableways,  10  loco- 
motives, 92  dump  cars  and  4  miles  of  rail- 
way tracks   operated  by  contractors. 


The  Reconnaissance  of  Irrigation  Sys- 
tems with  Some  Cost  Data  on  the 
Crow  Project,  Montana.* 

IIV  J.   C.   CLtGUOK.N,  C.   E. 

Methods  of  reconnaissance  depend  on  the 
purpose  of  the  survey.  The  first  investiga- 
tions arc,  perforce,  approximate  only  and 
decide  in  a  general  way  the  relations  of  the 
various  factors.  Since  it  is  not  known  at 
the  outset  whether  it  will  pay  to  construct 
the  project,  the  first  investigations  must  be 
of  the  cheapest  and  most  rapid  kind.  .Sup- 
pose after  driving  over  the  project  and 
forming  a  tentative  plan,  the  next  thing  de- 
sired is  to  find  a  diversion  point  on  the 
river  to  cover  the  tract  in  question.  Start- 
ing at  the  highest  point  on  the  tract,  or  at 
some  controlling  point  near  the  land,  the 
usual  method  is  to  run  a  fly  level  line  up 
the  river  till  sufficient  head  is  obtained  to 
carry  the  canal  upon  the  land.  When  a 
suitable  diversion  point  is  found  at  tlie  ap- 
proximate elevation,  a  canal  line  is  run 
back  following  the  contour. 

Wilson,  in  his  "Irrigation  Engineering." 
says :  "The  first  trial  line  or  two  of  levels 
run  as  above  serve  practically  as  prelimi- 
nary lines.  They  should,  therefore,  be  run 
with  long  sights,  there  being  rarely  any  ne- 
cessity for  great  care  and  accuracy.  In  all 
work  of  this  sort  it  is  unnecessary  to  con- 
duct any  other  form  of  survey  than  a  mere 
level  line,  the  chief  object  being  to  ascer- 
tain the  relations  of  the  elevations  of  the 
proposed  sources  of  water  supply  and  the 
irrigable  lands.'' 

Although  he  does  not  say  so,  this  author 
evidently  apprehends  the  level  line  to  be 
run  on  the  contour  and  the  distance  esti- 
mated by  pacing  or  stadia  measurements. 
Otherwise  he  would  have  no  comparison 
betw'cen  two  lines.  Distance  can  be  esti- 
mated very  closely  by  pacing.  The  writer 
does  not  agree  with  Mr.  Wilson  in  regard 
to  only  a  level  line  being  needed.  .\  level 
line  can  be  run  with  a  transit  or  plane  ta- 
ble and  a  compass,  or  a  plane  table  stadia 
traverse  can  be  carried  about  as  cheaply  as  a 
level  line,  with  the  added  advantage  of  ren- 
dering possible  the  construction  of  an  ap- 
proximate map.  When  a  little  care  and 
time  are  added  in  taking  topography  notes 
and  sketches,  with  a  few  sta.-lia  shots  at 
important  points,  the  survey  becomes  a  very 
fair  preliminary  line  from  which  an  esti- 
mate may  be  made  of  the  cost  of  construc- 
tion. Of  course  no  set  rule  can  be  given  for 
this  kind  of  work,  as  conditions  vary  large- 
ly. Sometimes  the  location  of  the  entire 
canal  is  practically  fixed  by  natural  fea- 
tures such  as  canyons,  rock  cliffs,  bluffs, 
benches,  cross  drainage  or  other  natural 
features.  A  canal  line  is  different  from  a 
railway  line  in  that  it  must  follow  a  falling 
contour,  nearly  level.  It  may  make  drops, 
span  gulches  on  trestles  or  go  under  in  a 
siphon,  but  it  cannot  climb  out  of  a  pre- 
dicament as  can  a  railway  line.  In  other 
cases  a  number  of  trial  lines  must  be  run 


•Ab.stract  of  a  paper  In   the   '•Iowa   Engi- 
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in  order  to  correlate  the  various  factors 
and  make  a  comparison  of  cost.  Possible 
drops,  various  creek  crossings,  alternate 
tunnel  and  open  ditch  sections  all  have 
more  or  less  influence  on  the  line  above 
anc^  below  them. 

The  purpose  of  a  reconnaissance  line  is, 
however,  usually  to  determine  the  feasibili- 
ty of  a  project  and  the  difficulties  to  be  met 
with.  As  remarked,  it  should  be  as  rapidly 
and  cheaply  run  as  possible.  The  first  lines 
undertaken  by  the  Reclamation  Service  are 
nearly  all  reconnaissance  lines,  yet  they  arc 
run  with  extreme  care  and  at  great  ex- 
pense, somewhat  as  follows :  K  level  line 
is  run  and  hubs  set  in  the  ground  at  inter- 
vals of  600  ft.  upon  which  to  turn,  making 
the  level  shots  300  ft.  long.  The  party  con- 
sists of  a  levelman,  a  rodman,  stake  artist 
and  teamster.  The  stake  artist  drives  the 
turning  points  and  marks  the  elevation  of 
the  point  and  station  number  on  a  guard 
stake,  usually  a  piece  of  lath.  The  transit 
party,  consisting  of  a  transitman.  head  rod- 
man,  back  flagman  and  teamster,  runs  a 
stadia  traverse  over  the  stations,  reading 
horizontal  angles  and  magnetic  bearings  as 
a  check.  These  notes  are  plotted  on  detail 
paper  to  a  scale  of  from  500  to  1,000  ft.  to 
the  inch  by  the  camp  draftsman  and 
pricked  through  on  heavy  linen  mounted 
plane  table  sheets  which  are  carried  into 
the  field  by  the  plane  table  party.  Topog- 
raphy is  taken  from  200  to  1,000  ft.  on  each 
side  of  the  line. 

.\n  effort  in  one  instance  to  cut  expenses 
resulted,  first,  in  the  taking  of  topography 
by  the  transit  party  and  finally  with  the 
hand  level.  A  topographer  with  a  rodman 
can  sketch  several  miles  of  line  in  a  day  and 
cover  several  hundred  feet  on  each  side  of 
the  line.  This  method  is  very  good  where 
the  conditions  fix  the  canal  line  within  nar- 
row limits  and  it  is  desired  to  make  a  pa- 
per location,  but  the  usual  irrigation  canal 
is  anything  but  fixed  and  demands  consid- 
erable work  before  location  is  begun.  The 
writer  does  not  favor  paper  location,  as  ex- 
perience has  shown  that  it  is  impossible  to 
follow  it  in  the  field,  which  compels  resort 
to  field  location  in  the  end. 

For  purposes  of  approximate  estimate 
within  the  limits  of  reconnaissance  a  stadia 
line  as  follows  seems  to  be  the  best,  all 
things  considered.  A  level  line  is  run  with 
stakes  set  on  the  contour  as  mentioned  be- 
fore, but  with  the  following  vital  differ- 
ence :  Some  one  experienced  in  location, 
presumably  the  chief  of  the  party,  does  the 
rodding  and  picks  the  line,  following  as 
closely  as  possible  a  line  as  he  would  locate 
it  on  the  contour,  and  setting  stakes  at 
some  even  paced  interval,  say  200  ft.  These 
stations  are  tied  in  with  a  transit  for  map 
purposes.  \  profile  can  be  made  from  the 
combined  transit  and  level  notes  which  wili 
approximate  that  of  a  located  line  over  the 
same  ground.  An  estimate  of  this  kind  of 
a  line  will  be  on  the  safe  side,  as  it  can  be 
improved  on  somewhat  when  location  is  at- 
tempted. 
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A  very  important  part  of  reconnaissance 
is  the  examination  of  reservoir  sites,  which 
may  call  into  play  all  of  the  previously  de- 
scribed methods  of  work.  A  profile  of  the 
dam  site  must  be  had  from  which  to  esti- 
mate the  cost  of  a  dam.  The  capacity  in 
acre  feet  is  best  obtained  by  making  a 
plane  table  survey  of  the  reservoir  and 
measuring  the  water  areas  at  various 
heights  with  a  planimeter.  To  check  the 
plane  table  work  or,  as  a  base  line,  the  top 
contour  may  be  run  out  with  a  level  and 
transit  traverse,  as  previously  described. 
With  the  data  thus  obtained,  the  storage 
capacity  and  cost  per  acre  foot  are  easily 
computed. 

In  the  consideration  of  an  engineering 
problem  the  first  question  usually  asked  is, 
what  will  it  cost?  In  this  connection  it 
may  be  of  some  interest  to  describe  some 
reconnaissance  work  on  which  the  writer 
was  engaged  and  on  which  reliable  cost 
data  are  available.  The  lines  were  run  by 
members  of  the  United  States  Reclamation 
Service  on  the  Crow  Indian  Reservation, 
in  the  year  1904,  to  determine  what  feasible 
irrigation  projects  there  were  for  immedi- 
ate construction.  The  Crow  Reservation  is 
situated  south  and  east  of  Billings,  Mont., 
is  bounded  on  the  north  by  the  Yellowstone 
River  and  traversed  from  south  to  north 
by  the  Big  Horn  River,  which  cuts  through 
the  edge  of  the  Big  Horn  Mountains  in  its 
way  north.  The  Burlington  and  Northern 
Pacific  railways  traverse  the  reservation 
from  east  to  west  and  offer  good  trans- 
portation to  possible  products  of  the  soil. 
Along  the  Yellowstone  and  other  streams 
there  are  fine  bottom  lands  varying  from  a 
few  hundred  feet  to  three  or  four  miles 
wide.  Above  these  rise  some  fine,  gravelly 
bench  lands,  and  still  higher  up  is  a  rolling 
and  in  some  places  very  rough  plateau. 
Most  of  the  area  will  never  be  of  value  ex- 
cept as  a  pasture  for  sheep  and  cattle  or 
limited  dry  farming,  but  there  are  several 
fine  tracts  awaiting  the  water. 

Early  in  1904  Mr.  Drummond  was  sent 
to  make  an  examination,  and  reported. 
May  11,  1904,  that  the  following  lands 
might  be  irrigated :  The  low  lands  on  the 
west  side  of  the  Big  Horn  River  from  near 
its  junction  with  the  Yellowstone  River  to 
Two  Leggin  Creek,  which  were  said  to 
comprise  45,000  acres,  10,000  acres  of 
which  were  within  the  Fort  Custer  Mili- 
tary Reserve;  the  high  bench  lands  west  of 
the  Big  Horn  River  and  extending  from 
the  north  of  Big  Horn  Canon  to  Pine 
Ridge. 

It  was  thought  that  20.000  acres  on  the 
diminished  reservation  and  17,000  acres  on 
the  ceded  strip  might  be  covered  by  a  high 
line,  which,  if  high  enough  to  get  over  the 
divide  near  Toluca,  might  cover  50,000 
acres  on  the  Yellowstone  slope:  also  1,000 
acres  east  of  the  Big  Horn  and  near  its 
mouth. 

Mr.  Drummond  also  mentioned  the 
Huntley  tract  of  40,000  acres,  extending 
east  from  Huntley  along  the  south  side  of 
the   Yellowstone   River,  as  also   a  strip   of 


about  30,000  acres  extending  east  from 
Meyers  Station  to  Forsyth.  After  an  ex- 
amination by  Assistant  Chief  Engineer  Da- 
vis and  C.  W.  Fitch,  Mr.  Robert  S.  Stock- 
ton was  assigned  engineer  in  charge  of  the 
investigations. 

The  first  party  began  May  27,  1904,  and 
ran  a  fly  level  line  from  Toluca  up  to  the 
Big  Horn  Canon  to  determine  at  what  ele- 
vation a  canal  should  be  started  to  get  over 
the  divide  to  Fly  Creek.  It  was  found  that 
a  diversion  dam  150  ft.  high  must  be  used 
to  get  a  sufficient  elevation.  The  fall  of  10 
ft.  per  mile  in  the  river  prevented  getting 
the  elevation  by  diversion  higher  up  in  the 
canon. 

This  work  consisted  of  a  level  line  which 
aggregated  about  100  miles  at  a  cost  of  $10 
per  mile.  The  Big  Horn  High  Line  was 
started  July  1  by  Mr.  Geo.  E.  Straton,  as- 
sistant engineer,  and  consisted  of  a  level 
line  on  the  falling  contour  tied  in  by  a 
transit  stadia  traverse  and  followed  by  the 
plane  table,  taking  sheets  on  a  scale  of  200 
ft.  to  1  in.  This  line  was  92.8  miles  long 
and  was  followed  by  the  Peritsa  Lateral  32 
miles  long.  The  two  cost  $31.97  per  mile 
for  the  level  and  transit  lines.  There  were 
92  plane  table  sheets  made  of  the  Big  Horn 
High  Line  at  a  cost  of  $20.87  per  sheet  and 
about  that  per  mile.  The  party  was  com- 
posed as  follows  :  p^^  ^jo„„, 

and  Board. 

Chief  of  party $133.33 

Transitman    75.00 

Levelman     60.00 

Rodman    45.00 

Rodman    45.00 

Rodman    45.00 

Chainman     40.00 

Flagman     40.00 

Cook    55.00 

Teamster    45.00 

The  party  ran  a  careful  survey  in  the 
manner  described.  The  chief  of  party  was 
sometimes  instrumentman,  the  transitman 
ran  the  table  most  of  the  time  and  the  lev- 
elman ran  the  level  one  day  and  transit  the 
next.  The  first  few  miles  were  rough  and 
on  steep  side  hill,  but  beyond  that  the 
country  was  gently  sloping. 

Mr.  Straton  then  ran  out  the  Fort  Cus- 
ter line  a  distance  of  45  miles  at  a  cost  of 
$22.53  per  mile.  This  line  is  much  nearer 
water  than  the  other  two,  hence  the  drives 
to  and  from  work  were  shorter.    • 

.\bout  the  same  time  Mr.  Henry  R. 
Evans  was  started  on  the  special  detail 
topographic  sheets  at  the  Big  Horn  dam 
site,  the  Fort  Custer  diversion  site,  the 
Toluea  Cut  and  at  the  Huntley  Bluffs. 
This  party  did  the  careful  topographic 
work  on  a  scale  of  1(^0  ft.  to  1  in.,  and  was 
composed  as  follows  :  pg^  Month 

and  Board. 

Chief  of  party $116.00 

Station    assistant 45.00 

Rodman    40.00 

Rodman    ^"'^'^ 

Cook   50.on 

Teamster    


Thirteen  sheets  were  made  at  a  cost  of 
$7(J.92  per  sheet. 

In  the  early  part  of  August  Mr.  E.  U. 
Hendricks  started  work  at  Huntley  and 
ran  out  the  Huntley  Canal  line  a  distance 
of  36  miles,  the  Ballantine  pump  line,  6 
miles  long,  the  Waco  ditch  line,  a  distance 
of  19  miles,  the  Sanders  High  line,  a  dis- 
tance of  45  miles,  and  a  line  up  Tullocks 
Fork,  8  miles.  These  lines  were  run  as  be- 
fore except  the  transit  took  topography 
along  with  traverse.  It  has  the  advantage 
of  being  faster.  The  company  was  com- 
posed as  follows : 

Per  Month 
and  Board. 

Chief  of  party $100.00 

Transitman    75.00 

Levelman    55.00 

Rodman    50.00 

Rodnvin    45.00 

Rodman    40.00 

Cook 51MMI 

Teamster    4immi 

These  lines  cost  $'25.54  per  mile.  A  se- 
ries of  topographic  sheets  were  taken  on 
the  Waco  Sanders  line  along  the  rougli 
bluffs  between  the  mouth  of  the  Big  Horn 
River  and  Meyers  Station,  a  distance  of  11 
miles,  at  a  cost  of  $20.91  per  mile. 


The  activities  in  the  building  operations 
during  June,  as  shown  by  the  value  of 
building  permits  granted  in  some  fifty  lead- 
ing cities,  according  to  the  Bureau  of  Sta- 
tistics of  the  U.  S.  Department  of  Labor 
and  Commerce,  indicate  quite  distinctly  the 
improvement  over  the  preceding  months  of 
the  first  half  of  the  year.  Even  com- 
pared with  1907,  June  shows  only  a  de- 
crease of  15  per  cent.  Substantially  the 
same  cities  which  showed  declines  in  activ- 
ity in  the  first  part  of  the  year  show  rela- 
tively smaller  declines  for  June.  New 
York  shows  a  large  loss,  attributed  mainly 
to  the  Borough  and  Brooklyn,  which  is, 
however,  on  the  other  hand,  oflFset  to  a 
large  extent  by  a  gain  of  35  per  cent  in 
Manhattan.  Baltimore,  Birmingham,  Cin- 
cinnati, Columbus,  Denver,  Duluth,  Grand 
Rapids,  Milwaukee,  Pittsburg,  St.  Paul, 
Syracuse  and  Worcester  all  show  substan- 
tial gains  over  June  of  last  year.  Mil- 
waukee and  Birmingham  head  the  list  with 
gains  of  C2  and  57  per  cent,  respectively, 
over  a  like  period  last  year.  Chicago  and 
Philadelphia  are  each  holding  close  to 
the  1907  records. 


The  French  Government  has  awarded  a 
contract  for  dredging  and  deeping  the 
river  Loire  in  France,  bet\veen  St.  N'agairc 
and  Nantes.  The  contract  which  was 
awarded  to  Tillbury  Contracting  &  Dredg- 
ing Co..  Ltd.,  involves  the  removal  of  7.- 
a50.000  cu.   yds.  of  earth. 


The  earnings  of  India  Railways  duriiig 
the  fiscal  year,  .\pril  1  toMarch  31.  1907-8. 
were  $!55,(i00.0n(i,  compared  with  $129  ■ 
:Vti(.iMiii   last    vear. 
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Methods   and   Costs;  Some   Old;  Some 
New. 
Approximate  Cost  of  Street  Car  Barns. 

— Messrs.  H.  T.  Cnnii>ii)ii  and  William 
MiCKllaii  in  a  paper  on  "The  Design  of 
k.iilway  Structures."  read  before  the 
Aimrican  Street  and  Interurban  Rail- 
way Association,  give  the  following  ap- 
proximate costs,  drawn  from  experience, 
of  diflferent  types  of  car  barns  and 
shops: 

Per  sq.  ft. 
Timber       barn,      two-track 

bays,    sides    covered    with 

corrugated   iron    $0.55  to  $0.70 

Timber      barn,      three-track 

bays,  brick  or  stone  walls. 1.10  to  1.30 
l'"ireproof      concrete       barn, 

three-track  bays,   concrete 

or  brick  walls   1.25  to    1.50 

Clear  span   steel   roof,   eight 

tn  ten  tracks,  brick  walls.  .  1.40  to    2.00 

Replacing  Old  Timber  Box  Culverts 
With  Cast  Ircn  Pipe. — On  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.  old  wooden 
box  culverts  which  have  outlived  their 
usefulness  are  almost  invariably  replaced 
with  cast  iron  pipe,  which  is  laid 
through  the  old  culvert  and  earth 
tamped  in  between  the  two.  The  old 
limber  culvert  is  not  removed,  the  iron 
pipe  being  put  in  a  section  at  a  time, 
and  the  space  between  the  two  well 
packed  with  earth.  This  brings  about 
conditions  favorable  for  the  iron  pipes, 
as  the  embankment  has  already  settled, 
and  as  the  timber  culvert  gradually  rots 
away  the  overlaying  material  arches 
over  the  pipes  so  that  they  never  get  the 
full  load  due  to  the  depth  of  embank- 
ment above  them. 

Repair  Bail  for  Rod  Tools.— When  the 
bail  in  the  swivel  of  rod  tools  parts,  a 
quick  repair,  according  to  The  Drill 
Hole,  can  be  made  by  using  a  rope  bail. 
The  method  of  making  this  bail  is  as  fol- 
lows:  Take  a  piece  of  %-in.  soft  rope 
about  2  ft.  long  and  splice  a  close  eye  on 
each  end;  an  eye  that  when  finished  will 
require  quite  a  little  power  to  force  it 
over  the  lugs  on  the  swivel.  Take 
enough  tucks  in  the  splices  so  that  the 
distance  from  the  top  of  the  tool  to  the 
loop  of  the  bail  does  not  exceed  5  or  6 
in.  Keep  the  tools  hitting  on  the  spring 
of  the  cable  and  it  will  be  found  a  bail 
is  obtained  which,  in  some  respects,  is 
superior  to  the  metal  one,  as  it  does 
away  with  nearly  all  the  noise  of  the 
swivel,  and  owing  to  the  slight  spring 
which  it  has,  is  much  easier  on  the  ball 
bearings.  Owing  to  the  breaking  of  the 
metal  bail  while  on  a  railroad  blast  hole 
job  in  Kentucky,  one  contractor  was 
forced  to  use  one  of  these  rope  bails, 
and  so  well  did  he  like  its  work  that  he 
used  it  all  through  the  job,  lasting  about 
five  weeks.  The  rope  that  he  made  his 
bail  from  was  an  old,  worn  piece  of 
%-in.  soft  manila,  which  he  found,  after 


live  weeks  of  steady  work,  to  be  in  ap- 
parently as  good  a  shape  as  when  he 
started.  He  believes  that  if  good  new 
rope  were  used  .i  b.iil  wi>ul(l  last  four  to 
six  months. 

A  Method  of  Checking  Levels. — We 
are  indebted  to  Mr.  J.  McLane  Tate  for 
the  following  method  of  checking  levels: 

First  H.  I.— Last  H.  L=D,. 

First  Elev. — Last   Elev.^Dj. 

First  B.  S.— Last  F.  S.=D,. 

D,— D— D,. 

."Xn  example  will  show  the  application 
of  the  method: 

First  H.  L  103.250 

Last  H.  I.  101.200 


D,  2.050 

100.000    First     Elev. 
98.040    Last      Elev. 

1.960         D. 
First  B.   S.  3.2.50 
Last   F.    S.   3.160 


D=  .090 

D,        D=        Ds 
2.050— 1.96ft=0.090 

A  sample  page  of  the  level  book  show- 
ing  the   above  readings   is  as   follows: 
Left-hand   page  Right 

Sta.  B.S.    H.I.       F.S.      Elev.     Remarks 

—  3.250  103.250   100.000     on    Hub 

—  0.250  102.250  1.250  102.000     on    Rock 

—  2.070  101.200  3.120     99.130     on    Rock 
— 3.160     98.040     on    Rock 

Method  of  Testing  Accuracy  of  Spac- 
ing cf  Cross  Section  Paper. — In  a  dis- 
cussion of  a  paper  read  before  the  En- 
.gineer's  Club  of  Philadelphia,  Mr.  Carl 
Hering  gave  the  following  description 
of  a  simple  way  of  testing  the  accuracy 
of  the  spacing  of  cross-section  paper  of 
the  usual  kind  in  which  the  spaces  are 
intended  to  be  equal.  If  a  piece  of  such 
paper  be  held  in  a  stereoscope  so  that 
the  vertical  lines  seen  by  one  eye  be- 
come superimposed  upon  different  verti- 
cal lines  seen  by  the  other  eye,  then  if 
the  horizontal  spacing  is  accurate  the 
paper  will  look  flat;  but  if  the  spacings 
are  not  all  equ.il.  some  of  the  vertical 
lines  will  appear  to  be  nearer  to  the  eye 
and  others  farther  off.  due  to  the  stere- 
oscopic effect  produced  by  the  stereo- 
scope; in  other  words,  there  will  be  a 
perspective  effect  and  the  lines  will  look 
like  a  series  of  stretched  strings  which 
are  not  all  in  one  plane.  This  test  ap- 
plies only  to  the  vertical  lines;  to  apply 
it  to  the  horizontal  tines  the  paper  must 
be  turned  so  that  they  become  vertical. 
.\  cheap  quality  of  paper  in  which  the 
spacing  is  not  accurate  presents  quite  an 
interesting  appearance  in  the  stereo- 
scope, sometimes  appearing  like  a  series 
of  steps  viewed  from  above.  With  a  lit- 
tle training  it  becomes  very  easy  to 
make  this  test  without  any  stereoscope 
by  forcing  each  eye  to  look  at  a  differ- 
ent   group    of    lines    and    then    adjusting 


the  eyes  so  that  these  lines  become  su- 
perimposed. This  becomes  easier  to  the 
untrained  eye  if  a  hole  is  cut  in  a  piece 
of  paper  held  between  the  eye  and  the 
cross-section  paper,  then  looking  at  the 
latte*  with  both  eyes,  through  the  hole; 
each  eye  will  thereby  be  shielded  from 
the  lines  seen  by  the  other  eye.  By  mov- 
ing the  paper  with  the  hole  in  it  nearer 
to,  or  farther  away  from  the  eyes,  dif- 
ferent sets  of  lines  may  be  easily  super- 
imposed, thus  different  parts  of  the  lat- 
ter may  be  tested.  Instead  of  a  piece  of 
paper  with  a  hole  in  it,  a  strip  of  paper 
may  be  use,  or  the  finger  may  be  held 
before  the  eyes  so  as  to  shield  from  each 
eye  the  lines  seen  by  the  other.  A  little 
training  enables  one  to  do  this  without 
any  intervening  shield.  Of  course,  only 
vertical  lines  can  thus  be  tested,  and 
they  should  be  held  quite  vertically;  if 
they  slant  to  the  right  or  left,  the  eyes 
cannot  adjust  thetnselves.  Logarithmic 
paper  when  examined  in  this  way  ought 
theoretically  to  give  the  appearance  of 
lines  on  a  regularly  curved  surface,  curv- 
ing away  from  or  toward  the  eye,  as  the 
case  may  be.  If  not  accurately  spaced, 
the  appearance  will  be  that  of  a  series 
of  lines  at  irregular  distances  from  the 
eye,  like  the  trees  along  the  edge  of  a 
woods   looked   at   diagonally 

Pulling  Bridge  Fier  Back  Into  Place. — 
.\  50-ft.  wooden  trestle  at  the  east  pier 
of  a  wagon  bridge  was  replaced  by  con- 
crete wingwalls  and  earth  and  gravel 
fill.  The  height  of  the  pier  above  the 
surface  of  the  ground  was  19  ft.,  and  the 
length  of  wing  walls  was  30  ft.  The 
earthwork  fill  contained  520  cu.  yds. 
Contrary  to  the  instructions  of  the  en- 
gineer, the  bridge  pier,  wliich  was  of  brick, 
was  not  anchored  to  the  bank  behind 
before  the  concrete  walls  were  built  and 
fill  put  in,  and  heavy  rains  and  high 
water  coming  soon  after  the  work  was 
completed,  the  thrust  of  the  mass  behind 
the  pier  caused  it  to  lean  at  top  about 
2  in.  and  possibly-  slide  some  on  its  base. 
so  that  one  set  of  expansion  rollers  on 
opposite  pier  left  their  caps.  To  remedy 
this,  three  iron  rods  1;4  in.,  furnished 
with  long  S-anns  and  screw  taps  and  turn- 
buckles,  were  inserted  into  drill  holes 
through  the  pier  near  the  top,  and  the 
other  ends  carried  through  the  trunks  of 
trees  standing  on  the  bank  some  50  or  60 
ft.  away,  and  the  pier  was  then  brought 
to  plumb  by  means  of  crowbars  working 
in  the  turnbuckles,  the  dirt  having  been 
lirst  shoveled  away  from  the  back  of  the 
pier.  .Another  set  of  rods  was  used  to 
pull  tlie  bridge  forward  on  the  pier 
Ijlates,  and  these  rods  were  left  an- 
chored, holding  bridge  and  pier  in  place, 
while  the  pier  rods  were  permanently 
anchored  in  "dead  men"  of  3  cu.  yds. 
of  concrete  each,  .\fter  these  concrete 
masses  had  set,  the  bridge  stays  were 
removed  and  the  earth  fill  again  put  in 
place. 


August  19,  1908. 


ENGINEERING-CONTRACTING 


123 


The  Effect  of  Automobiles  on  Macadam 
Roads.* 

BY   LOGAN    WALLER   PAGF-.f 

It  is  to  Tresaugct,  engincer-in-chiff  of 
the  District  of  Limoges,  that  we  are  in- 
debted for  the  tirst  scientific  treatise  on 
broken  stone  road  construction.  He  clearly 
specified  several  types  of  broken  stone 
roads,  one  of  which,  in  quite  general  use 
throughout  England  and  America  today,  is 
known  as  the  Telford  road.  It  is  a  matter 
of  interest  that  while  roads  of  the  Tresau- 
get  type  are  in  extensive  use  throughout 
England  and  America,  they  are  rarely  seen 
in  France,  the  macadam  type  having  almost 
entirely  superseded  it.  Tresauget's  report 
to  the  Council  of  Bridges  and  Roads,  writ- 
ten in  1775,  on  road  maintenance  is.  in  my 
opinion  the  best  ever  written  on  the  sub- 
ject. Following  Tresauget,  McAdam  made 
his  splendid  contribution.  Since  the  time 
of  these  great  engineers  many  improve- 
ments and  modifications  have  been  made  in 
road  building,  the  most  important  of  which 
have  been  largely  brought  about  by  time 
and  labor-saving  machinery. 

It  is  not  my  purpose  to  consider  the  his- 
tory of  road  building,  and  I  have  only  al- 
luded to  it  for  the  purpose  of  showing  that 
the  broken-stone  road  of  today  has  been  of 
slow  development.  Although  the  methods 
of  construction  vary  somewhat  in  different 
countries  and  different  localities,  the  main 
object  sought  has  always  been  the  same: 
to  withstand  the  wear  of  iron-tired  horse 
vehicles  at  a  reasonable  cost.  Until  the  last 
decade  these  conditions  have  been  success- 
fully met,  and  the  broken-stone  road  was 
all  that  could  be  desired.  Under  modern 
motor  traffic,  however,  the  conditions  have 
changed.  Roads  which  formerly  withstood 
the  wear  of  horse  vehicles  are  now  quickly 
denuded  of  ,the  fine  binding  material,  and 
become  loose  and  disintegrated.  On  the 
principally  traveled  roads,  the  great  clouds 
of  dust  raised  by  rapidly  moving  motor 
vehicles  are  not  only  a  great  w-aste  of  the 
material  of  which  the  road  is  composed, 
but  this  dust  is  carried  by  the  wind  and 
disseminated  over  adjacent  property  to 
such  an  extent  that  it  has,  in  many  in- 
stances, affected  the  value  of  real  estate  as 
well  as  the  comfort  of  nearby  residents  and 
pedestrians.  The  road  surface  becomes  so 
loosened  that  water  makes  its  w-ay  to  the 
foundation,  and  in  general  the  cost  of 
maintenance  has  very  greatly  increased. 
With  a  constantly  increasing  motor  traffic 
these  are,  briefly,  the  conditions  we  find  to- 
day, and  which  have  to  be  met.  The  prob- 
lem is  such  a  serious  one  that  it  has  called 
forth  the  best  efforts  of  highway  engineers 
in  every  civilized  country.  By  the  proper 
use  of  bituminous  materials,  the  mechanical 
difficulties  have  in  a  large  measure  been 
overcome,  but  the  cost  of  such  treatment  is 
so  great  that  it  is  hard  to  believe  at  pres- 
ent that  such  methods  can  ever  be  general- 


•  An  address  delivered  before  the  Legis- 
lative and  Good  Roads  Convention.  Buffalo. 
N.    Y..   July   7.    1908. 

t  Director  U.   S.   Office  of  Public   Roads. 


ly  used  on  the  many  thousand  miles  of 
rural  highways  affected. 

As  already  stated,  the  broken  stone  road 
has  been  developed  to  withstand  the  wear 
of  iron-tired  horse  vehicles,  and  has  met 
successively  the  demands  of  suburban  and 
rural  traffic  until  the  advent  of  the  motor 
vehicle.  When  in  its  highest  state  of  per- 
fection the  rock  from  which  such  a  road  is 
made  is  so  suited  to  the  volume  and  char- 
acter of  traffic  which  passes  over  it  that 
the  amount  of  dust  worn  off  is  only  suffi- 
cient to  replace  that  removed  by  wind  and 
rain.  The  dust  remaining  should  be  just 
enough  to  bond  the  surface  stones  thor- 
oughly, forming  a  smooth,  impervious 
shell.  A  road  of  this  character  wears  uni- 
formly under  the  traffic  for  which  it  was 
designed,  and  when  properly  maintained  al- 
ways presents  an  even  surface. 

When  such  a  road  is  subjected  to  con- 
tinuous fast  motor  traffic  entirely  new  con- 
ditions are  brought  about.  Since  the  ad- 
vent of  this  new  traffic,  its  effect  on  the 
road  has  been  the  subject  of  much  study 
by  both  highway  and  mechanical  engineers, 
and  many  highly  interesting  and  ingenious 
thedries  have  been  advanced  to  account  for 
the  injury  to  roads  derived  from  it.  While 
the  slipping  of  the  tire,  skidding,  shape  of 
car  body,  suction  and  other  causes  con- 
tribute more  or  less  to  the  injury  of  the 
road  surface,  I  think  it  is  quite  generally 
agreed  that  the  suction  of  the  pneumatic 
tire  on  the  surface  is  the  main  cause  of  the 
trouble.  The  object  of  this  paper  is  to 
show,  however,  that  the  great  tractive  force 
or  shear  exerted  by  the  driving  wheels  of 
motor  cars  is  the  main  factor  of  injury. 

It  has  been  demonstrated  by  connecting 
both  front  and  rear  wheels  of  motor  cars 
with  separate  speedometers  that  there  is  a 
considerable  amount  of  slipping  of  the 
driving  wheels  ou  the  road  surface,  and,  on 
account  of  the  numerous  irregularities  on 
the  average  road  surface,  this  is  what 
should  be  expected.  This  slip,  due  to  the 
decrease  in  the  bearing  surface  of  the  tire, 
undoubtedly  increases  the  amount  of  finely 
divided  material  of  the  road  surface  thrown 
into  the  air.  The  increased  amount  of 
damage  done  on  this  account  will  be  in 
proportion  to  the  irregularities  in  the  road 
and  the  speed  of  the  car.  While  it  is  an 
important  factor,  its  effect  is  greatly  re- 
duced if  the  road  has  a  smooth  surface. 

The  effect  of  skidding  is  only  observable 
on  roads  that  are  subjected  to  a  considera- 
ble volume  of  fast  motor  traffic,  and  only 
then  on  curves.  The  result  of  this  is  to 
shift  the  crown  of  the  road  tangentially  to 
the  gutter.  While  very  annoying  to  those 
having  the  maintenance  of  such  roads,  it  is 
not  one  of  the  serious  or  costly  causes  of 
injury,  as  it  is  generally  confined  to  rather 
sharp  curves. 

It  is  my  belief  that  too  much  stress  has 
been  laid  upon  the  effect  of  the  car  body 
and  its  shape  in  removing  dust  from  the 
road  surface.  After  a  number  of  experi- 
ments and  observations,  I  am  now  con- 
vinced  that    little    or   no   dust   is    removed 


from  the  road  surface  by  this  means,  ex- 
cept on  very  dusty  roads.  The  dust  lifted 
by  the  wheels,  however,  is  greatly  accel- 
erated by  the  action  of  the  car  body  and 
the  air  currents  set  up  in  its  rear,  which 
has  much  to  do  with  the  dissemination  of 
dust.  This  is  one  of  the  important  factors 
to  be  considered,  as  much  of  the  dust  lifted 
by  the  wheels  would  not  be  carried  from 
the  road  but  for  the  air  currents  developed 
by  the  car  body,  and  these,  of  course,  are 
much  affected  by  its  shape. 

Probably  no  single  factor  has  been  con- 
sidered of  as  much  importance  as  the  so 
called  suction  of  the  pneumatic  tire.  Some 
writers  have  even  gone  so  far  as  to  main- 
tain that  a  slight  vacuum  is  created  in  the 
rear  of  each  tire,  which  is  sufficient  to  lift 
the  finer  particles  of  the  road  surface  in 
the  air.  In  my  opinion,  entirely  too  much 
importance  has  been  given  to  this  phenome- 
non, for  if  it  exists  at  all,  its  effect  is  prob- 
ably so  slight  that  it  can  be  considered  a 
negligible  quantity,  and  1  shall  endeavor 
later  on  to  give  my  reasons  for  this  view. 

Beyond  a  doubt  the  most  injurious  action 
of  motor  traffic  is  the  great  tractive  or 
shearing  force  exerted  by  the  driving 
wheels  of  these  cars.  The  fine  dust  which 
ordinarily  acts  as  a  cementing  agent  to  the 
road  surface  is  thrown  into  the  air  to  be 
carried  off  by  the  wind,  or  that  remaining 
on  the  road  is  so  loosened  that  it  is  easily 
washed  into  the  gutters  by  rain.  The  pneu- 
matic rubber  tire  wears  off  from  the  brok- 
en stone  of  the  road  little  or  no  dust  to  re- 
place that  thus  removed,  and  the  result  is 
that  the  stones  become  loose  and  rounded, 
giving  the  greatest  resistance  to  traction 
and  allowing  water  to  make  its  way  freely 
to  the  foundation  of  the  road. 

For  the  purpose  of  studying  tliis  phe- 
nomenon I  recently  conducted  a  series  of 
tests  with  motor  cars  of  various  shapes  and 
sizes,  from  the  4,000-lb.  limousine  to  the 
small  runabout.  These  cars  were  run  at 
various  rates  of  speed,  and  their  effect 
studied  on  a  section  of  average  broken 
stone  road.  The  most  interesting  result 
was  obtained  with  a  60-hp.  car  stripped  for 
racing.  The  wheels  of  this  car  were  36  ins. 
in  diameter,  with  -l-in.  front  tires  and  4%- 
in.  rear  tires.  The  weight  of  the  car  with 
driver  and  mechanism  was  2.800  lbs.  This 
car  was  driven  over  a  level  section  of 
broken  stone  road  at  speeds  varying  from 
five  miles  an  hour  to  sixty  miles  an  hour. 
The  road  used  was  a  section  of  a  govern- 
ment road  which  had  been  resurfaced  two 
years  previous  to  the  test  and  was  in  very 
good  condition.  Up  to  fifteen  miles  an 
hour  little  or  no  effect  was  produced  on 
the  road,  and  even  at  twenty  miles  an  hour 
it  was  judged  by  those  present  that  no  se- 
rious damage  was  done.  From  twenty 
miles  an  hour  on,  however,  the  effect  was 
markedly  noticeable  with  each  increase  in 
speed.  .-M  a  point  on  the  road  designated 
for  the  proper  speeds,  photographers  with 
the  necessary  high  speed  cameras  were  sta- 
tioned for  the  purpose  of  taking  photo- 
graphs from  different  points  of  view  of  the 
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ctTict  produced.  These  photographs,  I 
ihiiik.  ilhistratc  the  action  of  tlie  wheels 
very  clearly.  They  show  the  car  traveling 
at  various  rates  of  speed  from  live  miles 
.111  hour  to  sixty  miles  an  hour. 

Tlic  chief  point  of  interest  in  these  pho- 
tographs is  the  difference  in  effect  on  the 
road  between  the  front  and  rear  wheels 
Now  if  it  is  true,  as  has  been  claimed,  that 
a  vacuum  is  formed  in  the  rear  of  the 
pneumatic  tire,  or  that  it  possesses  any 
power  of  suction,  this  should  be  equally 
true  of  both  front  and  rear  wheels.  1  am 
convinced  after  most  careful  observation 
that  this  is  not  the  case,  and  I  think  this 
point  is  illustrated  by  the  photographs. 

To  sum  the  matter  up  briefly,  the  pneu- 
matic tire  or  any  type  of  tire  whicli  pro- 
pels a  vehicle,  must  have  sufficient  tractive 
resistance  to  overcome  the  load  of  the  ve- 
hicle. This  of  necessity  must  cause  a  shear 
on  the  road  surface,  which  varies  with  the 
weight  and  speed  of  the  vehicle.  The  brok- 
en stone  road  surface  has  little  power  to 
resist  a  shearing  stress,  consequently  the 
line  material  of  which  it  is  composed  is 
thrown  into  the  air.  Once  lifted  from  the 
road,  this  fme  material  is  subject  to  the 
effect  of  air  currents  generated  by  the  car 
body,  and  subsequently  by  the  wind.  In 
this  manner  large  quantities  of  the  niaterial 
of  which  the  road  is  composed  is  carried 
from  the  road  and  must  eventually  be  re- 
placed, or  the  road  will  rapidly  deteriorate. 
This  action  may  be  greatly  accelerated  by 
other  causes,  but  in  the  main  it  is  sufficient 
to  account  for  the  observed  results.  Aside 
from  the  dust  carried  from  the  road  in  thi? 
manner,  this  shearing  force  of  the  motor 
car  has  a  decided  disintegrating  effect  on 
the  surface  of  the  road. 


Plans  are  now  in  preparation  for  grade 
crossing  work  at  Baltimore,  Md..  whicli 
will     involve     the     e.xpcnditure     of     al  out 


Under  the  requirements  of  a  new  Eng- 
lish patent  law  which  goes  into  effect  on 
Sept.  I,  patentees  who  wish  the  protection 
of  the  British  patent  laws  must  manufac- 
ture   their    products    in   the    United   King- 

dlMU. 


The  site  is  now  being  cleared  for  the  new 
Chicago  terminal  station  of  the  Chicago  & 
Northwestern  Ry.  The  station  w'ill  oc- 
cupy about  four  city  blocks  and  will  have 
its  main  front  on  Madison  street,  between 
Canal  and  Clinton  streets.  The  building 
alone  will  cost  about  $4,000,000,  while  the 
approaches,  with  elevated  tracks  will  cost 
.ibout  $S,n(iO.OOO.  Land  and  right  of  way 
will  cost  another  $8,000,000,  making  a  total 
cost  of  $20,000,000.  The  building  will  be 
built  of  gray  granite  and  will  have  three 
main  floors.  The  main  entrance  will  have 
a  colonnade  120  ft.  high,  and  the  six  main 
stairways  will  have  an  aggregate  width  of 
100  ft  Ii  is  expected  to  have  the  station 
completed  early  in   lOlfl. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
gineering-Contracting. If  you  are  m  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

Xo.  O.S.Tit.  Engineering  Instruments.  Tlic 
lliuina    MtK.    t'i>..    Troy,   N.    V. 

Tills  7:!-page  iiide.xed  catalog  besides  list- 
ing a  full  line  of  enKinefring  instruments 
makes  an  unusually  etimplcte  text  book  on 
tlie  care,  adjustment  and  use  of  instruments. 
.\  particularly  valuable  feature  is  the  sec- 
tion giving  in  detail  Mr.  Clark  Brown's 
"Chart  Method  of  Reducing  Polaris  Observa- 
tions." By  tills  nieliiod  it  is  possible  to 
establish  the  meridian  at  any  time  Polaris 
may  be  seen,  instead  of  waiting  for  culmina- 
tion or  elongation  as  formerly.  Surveyors 
will  do  well  to  secure  the  catalog  for  this 
section    alone. 

No.  O.S.jT.  Universal  Unit  System  for  Con- 
crete Reinforcement. — Universal  Unit  Sys- 
tem, 132  NasNiu  St..  New  York. 

This  Ifi-page  pamphlet  explains  a  system 
of  "unit  connections"  wiiicli  may  be  used  for 
eonneeting  up  into  unit  forms  any  ariange- 
iiient  of  loose  bar  reinforcement  for  con- 
crete structures.  As  stated  in  the  pamphlet 
the  unit  connections  are  made  in  straight 
plates  any  practical  liandling  and  packing 
ieiigtli;  rings  and  segments  for  circular  and 
Sfiiii-circular  work  (fasteners  on  outside  or 
inside  or  inside  of  radius,  as  preferred); 
squares  and  corners  for  all  square  construc- 
tion; separators,  spacers,  bridges,  triangles, 
specials,  etc.,  for  every  purpose;  stirrups, 
verticals,  diagonals,  hangers,  etc..  from  Hat 
and  round  steel,  in  every  practical  design 
and  dimension,  with  looped,  plain  or  hooked 
ends. 

No.  0S5S.  Hovland  Tile  Ditctier.— St.  Paul 
Ditcher  &  Carrier  Co.,  St.  Paul.  Minn. 

The  machine  described  in  tliis  8-page 
pamphlet  is  a  ditching  machine  for  tile 
iliain.age  work.  The  machine  both  digs  the 
ditches  and  lays  the  tile.  Illustrations  are 
given  of  the  machine  in  operation  and  of 
special  working  parts. 

No.  0S59.  Concrete  Mixers. — Municipal 
Kngineering  &   Contracting  Co..  Chicago,  111. 

This  6.5-page  pamphlet  describes  and  illus- 
trates the  various  styles  and  sizes  of  Chi- 
cago Improved  Cube  Concrete  Mixers,  with 
tallies  of  weights,  sizes,  capacities,  etc..  and 
with  regular  or  special  equipment.  There  is 
also  matter  regarding  charging  hoppers, 
automatic  measuring  water  tanks,  concrete 
hoists,  ete.  The  advantages  of  the  cube 
principle  of  mixing  are  presented  by  argu- 
ment and  illustration  and  there  are  several 
tables  of  useful  data  for  concrete  workers. 

No.  0860.  Reinforcing  Bars.— William  B. 
Hough    Co..    (■hieago.     III. 

This  24-page  pamplilet  presents  in  a  con- 
vincing manner  the  claims  made  for  il/B 
cold  twisted  steel  bars  as  a  superior  rein- 
forcement for  concrete.  The  argument  is 
well  worth  leading  and  the  formulas  and 
tables  for  designing  reinforcement  make  the 
pamphlet  worth  keeping  on  file. 

No.  0861.  Push  Button  Switch  Mechanism. 
— The  Cullii -llanmur  .Mfg.  Co..  .Milwaukee. 
Wis. 

The  push  biiUnii  switch  mechanism  con- 
sists of  but  tliiee  moving  parts.  (1)  a  push 
bar  extending  clear  through  the  switch.  (2) 
a  coiled  steel  spring  and  i:f)  a  moving  con- 
tact piece.  These,  with  the  fixed  contacts, 
constitute  the  wliole  of  the  mechanism.  The 
principle  embodied  is  that  of  a  coiled  spring 
'■ontiacting  on  a  tapering  surface — the  action 
being  similar  to  that  of  a  rulil  er  ring  slipped 
over  the  knob  of  an  umbrella,  or  a  coiled 
wire  sleeve  supiiorler.  \vbi<h.  when  (assed 
over  the  elbow  will  travel  a  short  distance 
up  or  down  tin-  arm  of  itself.  The  action  is 
positive  and  snappy  in  either  direi'tion — in 
other  words  this  mechanism  gives  a  quick 
"make"  as  well  as  a  <|uick  "break."  the 
movement  of  the  contact  piece  being  the 
same  whetlier  the  push  1  ar  is  moved  fast 
or  slow.  Some  of  the  advantages  claimed 
for  these  specialties  are  set  forth  in  this 
booklet.  The  mechanism  itself  and  pendent 
switi'hes.  surface  switches  and  lam|i  socket 
ale   illustrated. 


Personals. 

.Mr.  W.  H.  McKnlry  has  resigned  his  insi- 
iloii   as   City    Knglneer  of   Bessemer,    Ala. 

C.  G.  Vaugh,  M.  Am.  Soc.  C.  E.,  consult- 
ing engineer,  of  Natchez,  Miss.,  died  Aug.  4, 
aged   51    years. 

Pater  L.  Youngren,  a  civil  engineer  of 
.Milwaukee,  Wis.,  died  last  week  at  Ander- 
■son.   Ind.,  aged   -16  years. 

Mr.  Allen  R.  Boudinot  has  opened  offlces 
In  the  Lane  Bidg.,  Davenport,  la.,  where 
he  will  engage  in  a  general  civil  engineering 
practice. 

Mr.  W.  N.  Morrill,  has  resigned  his  posi- 
tion as  Constructing  Engineer  to  the  Sewer- 
age Commission  of  Louisville,  Ky.,  and  will 
engage   in    private   business. 

Mr.  .lobn  V.  Beekman,  .fr..  formerly  Bos- 
ton Manager  for  Purdy  &  Henderson,  lias 
become  Genei*al  Manager  for  Whidden  &  Co.. 
Inc.,  Consulting  Kngineers,   Boston,  Mass. 

Mr.     K.     Fleming    Arnott    has    opened    an 
office  as  Consulting  Engineer  at   95   Liberty 
St.,    New    York.      Mr.    Arnott    was    formerly   . 
Mechanical    Engineer    with    the   Hudson    Cos. 

Messrs.  .1.  A.  Dahlman  and  W.  M.  Dunphy 
have  organized  the  Dahlman  Construction 
Co.,  with  offlces  in  the  Majestic  Bldg..  Mil- 
waukee, Wis.  Tlie  company  will  specialize 
in    reinforced    concrete   work. 

Mr.  Julian  Kendrick  has  resigned  his  posi- 
tion as  City  Engineer  of  Birmingham.  Ala.. 
and  is  now  engaged  as  Consulting  Engineer 
for  the  city  in  tlie  preparation  of  plans  for 
extending   tlie   sewer  system. 

Dr.  George  L.  Adams  has  been  appointed 
Geologist  in  the  Bureau  of  Mines.  Philippine 
Islands.  Dr.  Adams  was  formerly  with  the 
U.  S.  Geological  Survey,  and  later  was  with 
the   Corps   of   Mining  Engineers   of  Peru. 

Mr.  P.  Ney  Nelson  has  resigned  his  posi- 
tion as  Superintendent  of  Construction  for 
the  Rochester  Ry.  Co..  of  Rochester,  N.  Y.. 
to  take  a  position  with  engineering  staff  of 
the  Mack  Paving  &  Construction  Co..  Phila- 
delphia,  Pa. 

Capt.  Lytle  Brown,  Corps  of  Engineers, 
U.  S.  Army,  has  been  ordered  from  Wash- 
ington Barracks  to  Louisville,  Ky..  to  relieve 
Capt.  Harry  Burgess,  Corps  of  Engineers, 
who  lias  been  assigned  to  tfie  Office  of  Chief 
of  Engineers. 

William  J.  Craig,  a  former  contractor.  die& 
recently  at  Decatur,  Ind.  Mr.  Craig  at  one 
time  was  President  of  tlie  Western  Con- 
struction Co.,  wliicli  had  the  contract  foi- 
changing  the  Clover  Leaf  Ry.  from  a  narroTF 
to  a  standard  gage  line. 

Mr.  Frederick  G.  Clapp.  for  the  past  seven 
years  connected  with  the  U.  S.  Geological 
Survey,  has  resigned  to  enter  into  a  partner- 
ship with  Mr.  A.  W.  Bee.  Jr..  C.  E.  They 
have  opened  offices  in  tlie  Fitzsimmons 
Hldg..  Pittsburg,  Pa.,  where  they  will  engage 
in  water  supply,  civil  and  geological  engi- 
neering   practice. 

Mr.  W.  N.  Haas.  C.  E..  Manager  of  The 
Haas  Engineering  Co.,  formerly  an  Assistant 
Engineer  on  the  Subway  and  Elevated  Rail- 
way Construction  of  the  Philadelphia  Rapid 
Transit  Co..  has  opened  an  office  in  the  Bul- 
letin Building.  Philadelphia.  Pa.,  where  he 
will  engage  in  a  civil  and  mechanical  engi- 
neering   practice. 

The  following  officers  of  the  Corps  of  Engi- 
neers, U.  S.  .\riiiy.  about  Oct.  15  will  report 
to  Col.  John  G.  D.  Knight.  Corps  of  Engi- 
neers, President  of  the  Examining  Board  at 
New  Y'ork  City,  for  examination  for  pro- 
motion: Capt.  Edward  H.  Sehulz.  Capt. 
Harry  Bur.gess.  First  Lieutenant  .Xrtliur 
Williams.  First  Lieutenant  Wildurr  Willing, 
.Si-i'on<l    Lieutenant    J.a;nes  J.    Loving. 

The  work  of  the  old  Division  of  Municipal 
lOnglneeiing  and  Division  of  Building  Con- 
struction on  the  Isthmian  Canal,  which  was 
merged  into  the  work  of  ihe  three  construc- 
tion divisions  on  Aug.  1.  will  be  carried 
on  in  the  Atlantic  Division  under  the  direc- 
tion of  Mr.  L.  G.  Tiiom.  Assistant  En- 
gineer, and  in  the  Central  Division  under 
.\Ir.  G.  H.  Ruggles.  .\ssistant  Engineer,  and 
in  the  PaclHc  Dix  ision  under  Mr.  W.  il. 
Acheson,    Assistant    Engineer. 

.Mr.  A.  P.  Melton.  Citv  Engineer  of  Gary, 
Ind.;  Mr.  M.  A.  Caldwell,  a  City  Trustee,  and 
Mr.  T.  -\.  ("rouse,  a  photogi-apher,  had  a  nar- 
row escape  from  drowning  last  week,  owing 
to  the  capsizing  of  a  boat  in  which  they 
were  inspecting  a  large  sewer.  The  parly 
was  thrown  into  tlu'  water,  which  was  over 
'<  ft.  deep  and  left  in  enmplete  darkness 
three-quarters  of  a  mile  from  the  outlet. 
They  were  rescued  by  two  men  in  another 
boat  belonging  to  tlie  inspection  party. 
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Engineering-Contracting  The  Technical  League,  a  New  society 

L'^avlr  "e ':l'eei  w'^col'.L^to^  ^ °^  ^^e  Promotioa  of  the  Economic 

vnxB  WHICH  ARE  coMDixED  Welfare  of   Engineers  and 

ENGINEERING  WORLD  Technical  Men. 

Contract  news  Thousands     of     engineers     working     on 

Published  every  Wednesday  by  ■7='"     '=»'"'"     'l^^'^     "ndoMlUeclly     believed 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  '''"'  'T'  °[§!'"'"<'  ''^°['  ^'>°"'d  .b'-"  ^^de 

,,.  „     t       c.     .  ,-!,•  '"    better    their    economic    condition.     At 

355  Dearborn  Street;  Chicago  1                  u               rr 

Telephone  Harrison  6750  'ast   stich   an   effort  IS   about  to  be   made, 

New  York  Office:    13-21  Park  Row  and  the  Technical  League  is  the  name  of 

Telephone  5613  coniandt the     Organization     whose     purpose     it     is 

HALBERT  P.  GILLETTE    .    .   Man-acik-c  Eo.tor  ("i'-^^'^S    from    tlie    constitution)    "to    pro- 

DANIEL  J.  HAUER,1  mote    tile    technical,    social    and    economic 

^"'^^M?;«"Ji'v            )■     ■     ■    Associate  Editors  interests   of   its   members."     The  editors   of 

F.  A.  SMITH.             J  t'"s  journal  are  m  hearty  accord  with  the 

MYRON  C.  CLARX President  objects  of  this   new  organization,   for  there 

A.  B.  GILBERT    ....    Advertising  Manager  .               1            r          e       ■        t                               . 
is  no  class  of  professional  men   so  poorly 

SUBSCRIPTION  RATES  (Parable  in  Advance).-  ^^'^  .^^  engineers.      Indeed     the    average 

$2.00  a  year  (se  issues)  ui  Lhtiicd Stales.  Cuba.  Mex-  technical    graduate    cams    less    during   the 

Ko.  Alaska,  Hawaii.  Guam.  Porto  Rico,  Philippine  c   „i    c                          c.                j      i*         ^i           j 

Islands,  Republic  of  Panaina.Canal  Zone  and  Island  "rst  five  years  af.er  graduation  than  does 

of  Tutuila,  the   average  iron   worker   or  brick   mason. 

S2. SO  a  year  (52  issues)  to  Dominion  of  Canada.  j.    .  ,    ^  1      ._      .1  -        .    . 

y,  „„           ,,.  .        ^  ,     ;,   ,r             ,  •  It  's  customarv  to  repiv  to  this   statement 
$3  00  a  year  {53  issues)  to  all  otlwr  countries. 

.  _,,r._.r7CT>-^  i>iTr-c       ,         -.-r-    .  ov   Urging   that    the   technical   man    alwavs 

ADVERTISING  RATES  sent  on  application.  -00 

Copy  for    regular    advertising  must   be  received  ^^^  a   wonderful   opportunity   ahead  of  him. 

not  later,  than  Friday  preceding  date  of  issue  in  Yes,    and    it    nearlv    alwavs    remains    ahead 

which  It  IS  to  appear.       Proposals.       Wants    and  .                               •                • 

"For  Sale"  announcements  can  be  inserted  as  late  of   him,   about   two   laps    ahead   even    to   the 

as  Tuesday  morning.  finish 

Entered  as  sccunl-class  matter.  April   17.  1907.  at  the  A    technical      graduate      has      Spent      eight 

M  "wa*"  " '^''*"^°' ^"'°°'^' ""''^  ^"^  °' "*''*'  y^3"   preparing   for   his   life's   work,   four 

-  in  high   school  and  four  in  college.    Then 

P  O  TSJ  T  T?  IMT  ^  ^^   '^    usually    asked    to    work    four    more 

years  at  a  pitifully   meagre  salary  "to  get 

experience."       "To     get     experience" — who 

Editorial:  ;j,.j'(.     getting     experience     all     his     life? 

The  Technical  League,  a  New  Society  ^v,,g„   ^^^^   experience   getting  cease?      If 

for  the  Promotion  of  the  Economic  engineers  must  work   for  a  pittance   while 

Welfare   of  Engineers  and  Techni-  ^_  "getting  experience,"   even   gray  hairs   will 

cal  Men   i-o  ^^  .^^  evidence  that  more  than   a  pittance 

The    Importance   of    Records    in    En-  j^  merited 

gineering   Work   125  without  at  this  time  going  further  into 

Concrete  Section:  ,,,^  j^,^,jg^j  ^f  j,,^  ^^^j  ^f  ^^^^^  ^^  ^^„^„_ 

Cost   of   Constructing     a     Reinfoiced  5^^^;^^  ^^  ^^^  Technical  League,  and  with- 

Concrete  Dam  for  Irrigation  Work  ^^^^    committing    ourselves    to    the    policies 

in    Wyoming    126  ^^e  may  add  a  few  words  as  to  the  condi- 

Useful  Tables  for  Estimating  the  Cost  ^-^^^    ^j    membership.     Article    II    of    the 

of  Concrete  and  for  Designing  Re-     _  Constitution  provides: 

inforced  Concrete  Beams  and  Slabs. 12i  .,                           ,        .            _..,,,.. 

_     ,      ,    ^                .              c-      ,1    ,-  Any  person    who    is    a     Civil,    Mining. 

Cost   of    Constructing    a    Small    Con-  1      ir     1       •     1      t-i     .  •     i      c-     • 

^     „  ,           ,           TT-   1                     1  10  Structural,    Mechanical,     tlectrical.     Sani- 

crete  Culvert   for  a  Highwav. .      .  .rJX  „               ,.     ,       t-     • 

„                      -,          _                       ■  tarv,      or       1  opographical       hngmeer.      or 

Earth   and  Rock  Section:  „  '  r.              x-       1      a     l-^                7-.     r. 

_                         „          „          ,       -  ,,     ,  Draftsman,    Aaval     Architect    or     Uratts- 

Comments  on  Some  Records  ot  Haul-  »     ,  -,                  ,     lv    .       1     t\     r.. 

_      ,     .      _                ,     T^         ■  man.    Architect     or     Architectural    Drafts- 

ing   Earth   in   Cars     and     Dumping  .    ,.    .         i-   ■<,      ..              u      i.-        r 

,,t:  ,     _,                                                 ,„  man,    shall    be    eligible    to   membership    of 

With    Plows    128  .  .     .                        •  1  J    u 

^,       „                  ,  .^      ,      ._.,,.  this   League,   provided   he   is   not   an    em- 

rhe    Pressure    of   Earth     Filling     on  ,               ,           .                           ,  .,     . 

„       .       .     „         ,                                   ,,,„  ployer    of    engineers    or    architects,    or    a 

Bracing  in    1  renches 1^!'  ..          ,                 ,          „ 

„               „  representative  of  an   employer. 

General  Section:  '      .  ,     ,„, 

n/T  ..u  J      I   HI-   •            J    r      ■        -T-  Article   VII   provides  that: 

Method   of   Mixing   and   Laying    1  ar-  ^ 

Macadam   for     Streets     and     Main  •'Membership   in   the   League   shall,    until 
^Qgj                                                           J3J  the    revocation   of   this    paragraph,    remain 
.\    Large    Sheet   "piling    Job    With    a  confidential  with  the  League  and  its  mem- 
New  >ype  of   Steel  Sheet  Piling.  .IS."?  ^ers,    except    that    any    member    may    dis- 
The    Importance    of    Records    in    En-  ^^°^^     his     individual     membership.      The 
„ineering  Work                                    133  business   proceedings    of    each    meeting   of 
Methods  and  Costs  :  the    League     shall     remain     secret     except 
Cost    Data    on    Cement     Walk    Con-  «hen  otherwise  voted  at  any  meeting. ' 
struction-Tarmac    Patching    Gran-  It   will   be   seen   from   the   last  provision 
ite  and  Slag  Roads— Cast  Iron  Pipe  that  the  intention  is  to  have  the  Technical 
Culverts— Contract  Prices  for  Road  League   resemble   a   fraternal   organization. 

Work    in    Massachusetts 132  While  there  will  be  many  who  will  oppose 

Catalogs   Worth   H.wng 132  this   feature,  there  is   much   to  be  said  in 

Personals     130  ''s  favor. 
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One  of  the  first  matters  that  the  Leaguc 
will  take  up,  we  understand,  is  the  civil 
service  laws  and  their  interpretation  by 
executive  officials.  Civil  service  laws  have 
been  shamefully  distorted  in  their  applica- 
tion in  many  cities,  opportunities  for  the 
promotion  of  technical  men  have  been  cur- 
tailed, and  inadcrjuate  salaries  have  been 
provided  for  the  men  who  are  doing  much 
of  the  most  important  work. 

All  who  are  interested  in  this  new  or- 
ganization can  obtain  further  information 
by  addressing  the  Secretary  of  the  Tech- 
nical League.  721  Park  Row  BIdg.,  New 
York  City. 


The  Importance  of  Records  of  Engineer- 
ing Work. 

The  importance  in  engineering  work  ot 
carefully  kept  records  is  discussed  at  length 
in  a  paper  which  we  publish  in  another  col 
umn    of   this   issue.     The   author   of   this 
paper  tells  little  of  the  methods  to  be  fol 
lowed  and  gives  no  forms  or  schedules  to 
be  employed,  but  simply  urges  the  general 
necessity  of  keeping  records.     To  many  of 
our   readers   who   have   developed   systems 
of  recording  work  or  who  have  the  (level 
opment  of  such  .system  in  mind  the  paper 
will     perhaps     give   little     information   of 
value.     It  is,  in  truth,  written  for  the  man 
who  does  not   fully  appreciate  the  advan 
tages  of  keeping  records  or  who  so  keeps 
them  that  he  must  always  be  had  as  inter- 
preter if  they  are  to  be  used.     There  are 
many  such  men  and  it  is  to  them  that  the 
author  appeals  in  this  article. 

A  record  of  engineering  work  must  be 
such  that  first,  it  is  of  use  to  the  maker, 
and  that  second,  his  successor  can  employ 
it  with  only  slightly  less  valuable  results. 
The  writer  of  these  remarks  learned  one 
of  these  facts  in  his  very  first  job  of  "en- 
gineering," and  even  so  late  as  the  day  of 
this  writing  he  has  had  an  illustration  of 
the  truth  of  the  other.  In  between  these 
two  e.xperiences  the  examples  have  been 
a  multitude.  Certainly  there  is  nothing  in 
these  experiences  that  almost  any  engineer 
cannot  duplicate  from  his  own  experience, 
but  that  is  the  very  reason  why  they  de 
serve  mention  and  why  Mr.  Howard's  arti 
cle  deserves  reading  and  has  been  printed 
here. 

That  a  record  of  engineering  work 
which  does  not  enable  a  successor  to  go 
ahead  with  the  job  without  repeating  any 
part  of  the  previous  labor  is  to  a  great 
extent  valueless  was  taught  the  writer  in 
his  first  survey.  The  task  was  to  com 
plete  a  survey  stopped  by  snow  and  thi 
coming  of  winter,  and  the  engineer's  rec- 
ords of  the  work  already  done  were  given 
his  successor  to  work  from.  They  were  of 
no  use.  It  was  impossible  from  them  t<> 
make  sure  where  the  previous  work 
stopped.  So  far  as  the  records  went  thr 
whole  of  the  work  done  the  preceding  fall 
would  have  had  to  be  done  over,  had  not 
the  engineer  who  made  them  been  located 
in  a  neighboring  town  whence  his  successor 
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got  him  to  come  nnd  act  as  intcrpreti-r. 
As  tlic  waiter  had  agreed  to  complete  the 
survey  for  a  himp  sum  he  was  saved  from 
"goiriK  broke"  on  his  first  job  only  by 
the  accidental  fact  that  he  was  able  to  find 
and  employ  his  predecessor.  The  lesson 
taught  him  was :  Never  accept  a  predeces- 
sor's records  at  their  face  value. 

It  is  not  so  often  that  records  arc  so 
kept  as  to  be  useless  to  the  man  who  made 
them,  but  it  frequently  happens.  It  was 
the  writer's  task  recently  to  present  an 
argument  for  a  firm  of  contractors  which 
had  for  years  done  a  certain  class  of  ex- 
cavation using  a  special  excavating  ma- 
chine. The  "books"  of  the  firm  were 
thrown  open  for  examination.  They 
'showed  the  profit  or  loss  on  every  job 
done  for  years,  but  in  no  way  from  the 
records  was  it  possible  to  figure  what  the 
cost  per  cubic  yard  of  excavation  had  been 
on  any  job.  As  this  was  the  very  item 
needed  to  clinch  the  argument,  the  records 
were  practically  valueless  for  the  matter  in 
hand.  It  may  be  noted  that  the  managers 
of  the  firm  were  of  the  two  more  sur- 
prised at  this  fact  than  was  the  writer. 

These  two  "experiences"  have  been  cited 
because  of  their  force  as  examples  illus- 
trating the  arguments  of  Mr.  Howard  in  his 
paper  printed  elsewhere.     Records  are  the 


Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  constructing;  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioninR  of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixinj;, 
transportation  and  placin};;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Cost  of  Constructing  a  Reinforced  Con- 
crete Dam  for  Irrigation  Work 
in  Wyoming.* 

The  Corbett  Diversion  Dam  was  built  by 
contract  during  the  latter  part  of  190G,  and 
the  fore  part  of  1907  for  the  total  contract 
price  of  $66,750.  This  dam  is  located  on 
the  Shoslione  River  about  eight  miles  be- 
low Cody,  Wyo.,  and  is  a  part  of  the  irri- 
gation structures  pertaining  to  the  Sho- 
shone project.  Water  of  the  Shoshone 
River  is  stored  in  the  Shoshone  reservoir 
by  means  of  the  large  Shoshone  Dam  lo- 
cated about  eight  miles  above  Cody,  and  is 
drawn  off  through  an  outlet  tunnel  into  the 
river,  where  it  travels  for  about  16  miles. 
The  Corbett  Dam  serves  to  divert  the 
water  from  the  river  through  the  Corbett 
Tunnel    into    the    Garland     Canal,     thence 


data  relating  thereto  are  tabulated  below 
tmder  the  primary  heading  of  distribution 
of  cost  and  under  the  secondary  headings 
of  the  class  items  of  the  schedule.  Labor 
conditions  were  extremely  bad  during  the 
entire  construction  period,  but  the  contrac- 
tor was  provided  with  fairly  eflScient  equip- 
ment. Laborers  were  paid  at  the  rate  of 
$2.50  to  $3  per  eight-hour  day,  carpenters 
at  the  rate  of  $3  to  $4.50  and  teams  at  the 
rate  of  $2.50. 

There  was  no  suitable  sand  for  concrete 
in  the  vicinity  of  the  dam,  and  it  was  nec- 
essary to  establish  a  crushing  plant  for 
manufacturing  the  same  from  cobblestones. 
The  crusher  and  concrete  mixer  were  lo- 
cated at  a  distance  of  about  400  ft.  from 
the  right  abutment  of  the  dam.  The  con- 
crete was  hauled  from  the  mixer  to  central 
points  on  the  dam  by  means  of  cars  of  % 


ITEMIZED   COST   OF  REINFORCED  CONCRETE   DAM  FOR     IRRIGATION   WORKS  IN    WYOMING'. 

Hauling  and  placing        Hauling  and 

Excavation,  class  1.      Kxrnvation.  class  2.     Escavation,  class  3.  Puddling.       Reinforced  concrete,     reinforcing  steel,     placing  cast  Iron. 

7.865  cu.  .Yds.  2.0S1  cu.  Yds.               1.4.54  cu.  .yds.               1.712  cu.  yds.  4.!ir>0  cu.  .yds.                   310.382  lbs.                  ;i9,:«5  lbs. 

IMstrlbnllon    of    cost—                       Total.      Dnit.  Total.      Unit.                 Total.     Unit.               Total.     Unit.  Total.      Unit.                 Total.     Unit.               Total.     Unit. 

Interest   on   Investment $      .<i47.lln     $0,044     $  ,S34.<)0  $0,132      $      380.00     $0,261       $      72.00     $0,042     $  l.fl-.I.OO    $0.3.38     $      145.00  $0.0t'O4     $      27.00  $0.0007 

I'repnrator.v    expense    420.00         .053  4.311.0(1        .ISS              4S2.flO         .332              89.00         .052  2.06S.OO          .41S             177.00       .00115             34.nO       .0009 

Plant    depreciation .347.00         .044  3.54.00        .1.32              3W.00         .261              72.00         .042  1,675.00          .3.38             145.00       .0004            27.00       .0007 

Executive    1.137.00         .145         1,165.00        .4S4           1.246.00         .857  240.00         .140  5.553.0O        1.122            473.00       .0013            9  .00       .0023 

IfO'«'r     7,466.63         .948          7,6611.79     2.853          8,2'4.07       5.648        1.631.25         .953  32.831.54        6.632         2,582.06       .0084          620.07       .0164 

supplies    262.G5         .035  262.62        .097                62,82         .181          4.950.70        1.000        

Total   contractor's   cost S9,980,2S     $1,269     $10,226,41    $3.8'1       $10,964.69     $7,541      $2,104.25     $1,229     $4.S.753.24      $9..818       $3,522.06  $0,011  $799.07  $0,021 

U.   S.   materials    S.28         .001  8,29        .004                  8.28         .006          24..369,55        4.925         7.275.76       .022         5,974.67       .129 

U.    S.    engineering 408.15         .052  4G5.0O        ,175              555.81         .383              44.63         .026  2,156.90          .436             321.55       .001             23  1.52       .005 

Total    actual    cost $10,396.71     $1,322     $10,699.74   $3,990      $11,528.78     $7,980      $2,148.88     $1,255     $75,279.69    $15,209     $11,119.37  $0,044       $6,104.26  $0,155 

ammunition  of  the  engineer  and  the  con-  onto    the   lands    of   the    Shoshone   project  cu.  yd.  capacity  drawn  by  horses.    At  these 

tr,ictor    for    future    engagements   and   they  covered  thereby.     The  Garland  Canal  has  a  central  points  the  concrete  was  transferred 

must  be   carefully  kept   if  they  are  to  be  capacity  of  1,000  second-feet,  and  will  uiti-  to  small  hand  carts,  and  thus  conveyed  to 

ready   for  use  when  needed*  niatcly  water  about  80.000  acres  of  land  in  various  local  points  on  the  dam. 

the  Shoshone  Valley.  The  shore  ends  of  the   dam   were   con- 

Correction.  '^'^^    Corbett   Dam   is    of   the   reinforced  structed     during     ordinary    stages    of    the 

-ri          u                    •       r.-       .1                    r  concrete  buttressed  type,  having  a  deck  30  river  without  diverting  the  river  from  its 

Through    an  error  in  editing,  the  name  of  ,         ...           ,                   -j        •  f        ,           r  ,           ,     ^       ,             ?,,,., 

,,     r-\              At                         ■..  J            .1  "IS.  thick  on  the  upper  side  with  a  slope  of  channel.    For  the  portion  of  the  dam  in  the 

Mr.  Clarence  Mayer  was  omitted  as  author  ,         ,„,.,,                    ,                    ,   ,^  ,           ,     ,    ,        .        . 

c   .,          ■•  1      „xT        Tif  .1     J       r   T      •  1  to  1.     1  his  deck  rests  on  buttresses  d  it.  channel  of  the  river  it  was  found  necessarv 

of  the   article     New    Methods   of   Laying  ,  .  ,               ,  , ,   ,-                           t-,       .  ,        ,          ,         ', 

r,     ,,         ID   -u-        i\t     1    1       r       T-1     »  •  thick,  spaced  14  ft.  on  centers.     Ihe  struc-  to  construct  a  temporarv  dam  from  the  end 

Duct  and   Building  Manholes   for   Electric  ■   \-        ,    ,                    ,         ,     ,    ,            ,  ,    ,        ,   .                   ,,    ,". 

T-  _     „■     .       r  .        i,r-,i.  -c-               c  1^  t'"''-'   's   founded   on  gravel   and  shale,   and  of  the  sluicewav  wal    diagonallv  across  the 

Transmission  Lines  With  Figures  of  Com-  ,                 .   ,.         ,                      i    <•          o    ^  .                    ■•   '    •                    ■   '  , 

,.       /-     .    •.       ui-  1     1   •                            ,-  has    a    reinforced    concrete   platform    -    ft.  river,  thus   diverting  the  entire  low  w-ater 

parative  Costs,     published  m  our  issue  ot  ,  .  ,           .              ,      ,        ,     .'           ,              ,  „        "       ,       .          ,          .     ,       ,   . 

.         19    1008  thick  resting  on  the  foundation  and  extend-  flow  of  the  river  through  the  sluiceway. 

' ing  from  the  deck  wall  down  stream  to  a ■ — 

The    port    commissioners     of     Rangoon,  distance  of  about  40  ft.     Beneath  the  deck  The    U.    S.    Civil    Service    Commission, 

Burma,   have   been   authorized   by   the   In-  of  the  dam  and  this  platform  are  three  cut-  Washington,  D.  C,  will  hold  an  examina- 

dian    Government   to   negotiate    a   loan   of  off   walls   running   lengthwise  of  the   dam  tion  on  Sept.  0-10,  to  secure  eligibles  from 

$2,500,000,    for   the    improving  of   the   port  and   extending  down   into  the   shale.     The  which  to  make  certification  to  fill  a  vacancy 

of  Rangoon  and  river  training  works.  total  length  of  the  dam  between  abutments  in  the  position  of  civil  engineer  and  supcr- 

is   400    ft.,    and    extending    from   the   right  intcndent  of  construction,  at  $1,500  a  year. 

The  world's  pfoduction  of  zinc  spelter  in  a,,irtment   of  the   dam   to   the   bluf?   is   an  ;„     the     Quartermasters     Department     at 

1907,    accordmg    to   the    U.    S.    Geological  ^..^^th  embankment  about  450  ft.  in  length.  Large.  New  London,  Conn,,  and  vacancies 

Survey,    was    813,842    short    tons,    against  ^^  t,,^.  ,^.fj  ^,„d  ^j  t,,^  ^^^  ^^e  located  the  requiring  similar  qualifications  as  thev  may 

775,871   tons   in   1006,     1  he   United    States  sluicewav  and  the  hcadworks  of  the  Cor-  occur  in  any  branch  of  the  service.    Appli- 

was    the    country    with    a    large    increase,  ,,ett  Tunnel.  cations  must  be  filed  prior  to  closing  hour 

having  advanced  from  224,770  tons  to  249,-  Careful  records  of  cost  were  kept  during  on    'Vug   31 

842  tons.     Belgium  produced  in  1907  170,-  jhe  construction  of  this  structure,  and  the                          

307    tons,    and    Silesia    152,611    tons,    both Tlu-   present  total  mileage  of  the   Intcr- 

illtrlit    iiicrn-icpo  •Reprinted  from  tho  "Rfi^hiiiiMlion  Uoconl"  ,      ■    ,    r>          r   r~        j      •      i   mo  ar   „:i..,. 

flight   increases.  f,„.  ^\,j^ugt    jgjg  colonial   Ry,   of  Canada  is  1.4(i8,l).>  miles. 


August  26,   1908. 
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Useful  Tables  for  Estimating  the  Cost 
of  Concrete  and  for  Designing  Re- 
inforced  Concrete   Beams 
and   Slabs. 

Tables  of  cost  and  crushing  strength  of 
concrete  mixtures  when  compiled  from  re- 


provemcnts,  Chicago,  III.,  from  various  and 
it  is  believed  trustwortlij'  sources.  In  this 
tabic  the  first  column  names  the  several 
kinds  of  structures  in  the  order  of  the 
relative  richness  of  mixture  required.  The 
cost  column,  while  necessarily  based  on 
given   constants,    shows    relative     costs    of 


vantage  of  using  not  less  than  1 '.3  percent 
of  steel  for  reinforcing. 


The  State  Department  of  Public  Works 
of  New  York  is  now  calling  for  bids  on 
two  contracts  for  Barge  Canal  work.  One 
fif  those.  Contract  No.  2i*,  involves  the  ex 


TABLK  r.- 

QUANTITIES. 

COST 

AND   STRENGTH  OF  CONCRETE 

1  'la.ss  of  work 

— Materials  for 

1  cu. 

yd.  Rammed  Concrete 



Crushing 

Usins  the 

Average 

Strength 

Different 

Broken  Stone 

Condit 

n  Broken 

Fo 

■  Gravel 

*.  ^ 

and    Coal 

Propor- 

Ratio 

of 

Screened  to 

Ston€ 

DUKt 

or 

Mixe( 

0  T   ; 

of    Various 

tions. 

Vo 

ume  of. 

i:nif 

m  S 

izj. 

Screened  Ou 

t. 

Stone&Giav 

el. 

•Sr  : 

Cla».«PH 

Ultimate 

Brick  Work. 

Ornamental 

=  »  : 

Castings. 

•d 

V 

0 

'3 

•3 

>> 

I'ost 

Com-iressive 

i:^  ^ 

First   Class 

>> 

>. 

>, 

3 

Av.  Vdlunn; 

per 

cu.  ft. 

Streneth 

tfi  V.  Ill 

in 

Columns. 

3 

3 

5 

c 

3 

0 

C 

U 

0 
1 

of  a  Hatch 

of  Concrete     Stone  Concrete 

CO..-. 

Cement    Mortal 
S34    lbs.    .s(i.    in 

Beams, 

4) 

1 

1 

J 

1 

I 

4> 

1 

1 

% 

In  plaeu  using 

in 

place. 

6-in  Cube.s  1 

.iii' 

$0.44  per  cu.   fl. 

•a 

E 

a 

•0 

r; 

s 

0 

0 

^ 

•0 

1  Bbl.  Cem. 

Broken 

Clean 

Month  Old  in 

Floors. 

M 

5 

5 

5 

0 

0 

5 

(3.8  cu.  ft.) 

Stone 

Gravel. 

lbs.  per  sri.  in. 

i'°2 

Good   Brick 
in 

Walks. 

\i 

1 

6.8  ou.  ft. 

$0.37 

$0.34 

5540 

L'.41 

Cement    Mortar 
486    lbs.    si|.    In 
$0.35  per  cu.   ft. 

Walls. 

1 

2 

2.85 

.40 

.SO 

2.73 

.38 

.77 

2.62 

.37 

.74 

9.7  cu.  ft. 

0.314 

0.274 

4000 

1,73 

Ret.     Walls 

^/2 

3 

4 

2.0a 
1.65 

.44 
.46 

.88 
.93 

2.00 
1.57 

.42 
.44 

.84 

.88 

1.91 
1.50 

.(0 
.42 

.81 
.84 

13.0  cu.  ft. 
16.5  cu.  ft. 

0.2S3 
0.264 

0.237 
0.214 

3200 
2700 

1.39 
1.17 

Ordinary    Brick 
in   Lime  Mortal 
347    lbs.    s<i.    in. 

Toundations. 

2% 

5 

1.37 

.48 

.96 

1.30 

.46 

.92 

1.24 

.44 

.87 

20.0  cu.  ft. 

0.246 

0.195 

2300 

1.00 

Dams. 

3 

6 

1.16 

.49 

.98 

1.11 

.47 

.94 

1.05 

.44 

.89 

24.0  cu.  ft. 

0.230 

0.179 

2000 

.87 

$0,26  per  cu.  ft. 

Mass 

4 

5 

8 
10 

0.90 
0.73 

.51 
.52 

1.01 
1.03 

0.S5 
0.69 

.48 
.49 

.96 
.97 

O.Sl 
0.66 

.46 
.46 

.91 
.93 

31.0  cu.  ft. 
38.0  cu.  ft. 

0.210 
0.200 

0.160 
0.149 

1625 
1400 

.70 

.61 

1.000   Brick 
=  40  cu,  ft. 

Concrete. 

6 

12 

0.62 

.52 

1.04 

0.58 

.49 

.98 

0.56 

.47 

.94 

46.0  cu.  ft. 

0.192 

0.141 

12.50 

.54 

when  laid. 

NOTES:  Water  required  =  15%  to  25%  (by  volume  of  concrete).  Strength  of  Concrete  is  directly  proportional  to  amount  of  Cement 
used.  Machine  mixing  averages  (on  strength  tests  of  product)  20%  better  tban  hand  mixing.  Costs  based  on  following  constants;  Lement. 
delivered,  per  bbl.  (net),  $1,75:  Sand,  delivered,  per  cu.  vd,.  $1.20;  Broken  Stone,  delivered,  per  cu.  yd,.  $1.9U;  Gravel,  delivered,  per  cu, 
yd,  $1.15;  Labor,  per  cu,  vd..  $1.62.  Average  Costs.  Machine  Mixing.  $1.00  per  cu,  yd,  in  placo.  Hand  Mixing.  $1.50  per  cu.  yd.  in  i;lace. 
Safe  stress  on  Concrete:  Working  stress  on  beam,  ultimate.  4.5:  working  stress  in  columns,  ultimate.  6.     Concrete  weighs  140  lbs.  per  cu.  ft. 


liable  data,  have  a  very  useful  purpose  in 
figuring  on  concrete  work.  In  our  issue  of 
Feb.  19,  1908,  we  published  a  table  of  this 
character  long  used  by  a  prominent  East- 


f 


b  - 


em  contractor.  Another  table  of  similar 
scope  is  given  here  (Table  I).  This  table 
has  been  compiled  by  Mr.  H.  J.  Fixmer, 
Assistant    Engineer,    Board    of    Local    Im- 


ditfcrent  mixtures  which  are  fairly  true 
for  all  cases.  These  costs,  in  connection 
with  the  ratio  of  strength  figures,  show 
almost  at  a  glance  the  economy  of  the 
selected  mixtures.  The  last  column  shows 
the  inferiority  of  brick  construction  when 
compared   with  concrete  construction. 

Table  II.  is  used  in  designing  slabs  and 
girders.  Attention  is  called  to  the  fact  that 
the  value  h  is  used  and  that  the  value  d-h 
is  the  selected  thickness  of  the  fireproofing 
only.  In  other  words  the  depth  of  the 
beam  is  the  value  h  plus  the  thickness  re- 
quired for  fireproofing.  The  value  jc — 500 
lbs. — is  practically  the  universal  building 
code  allowance.  ■  The  value  js  of  course 
varies  with  the  percentage  of  steel  used. 
A   little  studv  of  the  table  shows   the  ad- 


penditure  of  about  $4,173,900  and  calls  for 
the  dredging  of  the  channel  in  the  Mo- 
hawk River  between  Rexford  Flats  and 
Little   Falls. 


A  very  heavy  rainfall  occurred  Aug,  7 
at  Bohio,  Isthmian  canal  zone.  Between 
2 1.30  o'clock  in  the  afternoon  and  5:30 
o'clock,  7.(i2  ins.  fell,  and  the  total  for  the 
storm,  which  began  about  noon  and  lasted 
almost  continuously  until  9:45  p.  m,,  was 
8.82  ins.  The  maximum  for  ten  minutes 
was  1.15  ins.,  and  the  maximum  for  one 
hour   was  4.50   ins. 


During  1907  4,267  vessels  with  a  tonnage 
of  214.728,4.34  passed  through  the  Suez 
canal. 


TABLE  n,— REINFORCED   CONCRETE  BEAM   AND   SLAB   TABLE, 


(Table   based    on    a   l-2%-5    mix    Concrete    (1    month    old),    wherein 
Limit  of  Steel  in  lbs.  per  sq.  in.) 


Es 
Ec 


30.000.000 
2.500.000 


=  12.     fc  =  500  lbs,   per  sq,    in,     fs  =  S  1  .r  •»)    Elastic 


fc  =                      f  s  = 
Unit  Work'g  Unit  Work'g 
Stress  in           Stresfe  in 
Concrete.             Steel. 

Yl. 

500 

20.000 

0.23 

500 

16.000 

0.27 

500 

14.000 

0.30 

500 

12.000 

0.33 

500 

10.000 

0.37 

500 

8.000 

0.43 

500 

6,000 

0.50 

500 

4,000 

0.60 

NOTES 
Wl 
Load  = . 

Mo  =  Resisting  Mo 
W  =  Total  Weight  i 

I 


T2. 
0.77 
0.73 
0.70 
0.67 
0.63 
0.57 
0.50 
0.40 


K. 
0.93 
0.91 
0.90 
0.S9 
0.87 
0.^5 
0.S3 
0.80 


Mo  = 

Resisting 

Moment 

in  inch  lbs. 

55.Sbh= 

61.15bh2 

68.0.- bh» 

73.68bh= 

80.05  lih= 

91.12bh= 

103.6  l.h= 

120.0  bh  = 


30/100% 
42/100% 
54/100% 
69/100% 
02/100% 

1  34/100% 

2  08/100% 
3%% 

Moment,  =  Kh  As  fs.     d  —  h  =  (tor  fire  proofing)  =  »i  In.  to  2%  in.     B.   M.  =  Bending   Moment.      For    Uniform 
ete.     1  =  Span   in    ins.      Working   Stress,    Shear,  =  75  lbs.    per   sq.    inch.     Working  Stress. 

Adhesion,^=  75    lbs.    per  sq.    inch.      1  34/100%  Steel    (32.000/4  =  8.000  lbs.    stress)  or  greater  per  cent  gives  most  economical  reinf. 

REMARKS-  Steel  weighs  Sy.  times  the  weight  of  Concrete.  Steel  at  2>.Ac  per  lb  costs  (av.)  .50  times  cost  of  Concrete.  Sectional 
area  of  tars  in  sq.  ml  times^  3.4  Jives  the  weight  of  bars  in  lbs  per  lineal  foot.  Cost  of  ptecing  Steel  ranges  from  Uc  to  Vc  per  lb.  Is., 
fc  =  500  lbs.  and  l-2i^-5  mix  for  ordinary  work.     Use  richer  mix  when   using  factor  of  safet>   greater  than  4. 


As  = 
Area  of 

Steel 
in  sq.  ins, 
.0030bh 
.0042bh 
.0054bh 
.0069bh 
.00921)11 
.0134bh 
.020Sbh 
.0375bh 


P  = 
Per  cent 
of 
Steel, 




-Reinforcing.- 

Dlam. 

of 

Area  in 

sq.  ir.s. 

Bars. 

Square, 

Round. 

H  in. 

,017 

.012 

•4  in. 

.067 

,049 

%  in. 

0,14 

0.11 

y,  in. 

0.25 

,19f. 

%  in. 

.   ft.39 

.307 

»4  in 

n.611 

.44.' 

%  in. 

,765 

.60<: 

1       in. 

1.00 

.7sr. 

IVi  in. 

l.,5« 

1.23 

Hi  in. 

2.25 

1.765 
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Cost  of  Constructing  a  Small  Concrete 
Culvert  for  a    Highway. 

The  following  figures  rearranged  from 
the  "Canadian  Engineer"  give  the  cost  of 
oonslriicting  a  (>-ft.  arch  culvert  of  con- 
crete for  a  rural  highway.  The  design  of 
the  culvert  is  shown  by  the  sketch  plan  and 
-ection.  It  replaced  a  timber  bridge  with 
in  8-ft.  opening  so  that  very  little  excava- 
tion was  necessary.  The  cost  was  also  re- 
duced by  the  fact  that  the  form  lumber  had 
been  used  previously  and  was  used  subse- 
quently on  similar  work,  and  only  the  him- 
ber  actually  wasted  was  charged  to  this 
particular  job.     There  were  15  cu.  yds.  of 


EnqrCotftr 
Plan  and  Section  of  Culvert. 

concrete  in  the  culvert.  The  concrete  was 
machine  mixed  and  wheeled  50  ft.  to  the 
forms.    The  costs  were  as  follows : 

Per 
Excavation :  Total.  Cu.  Yd. 

1  man  1  day  at  $1.75 $     1.75  $0,117 

Concrete  materials : 

17  bis.  cement  at  $2.50 $  4-2.50  $2,833 

17  cu.  yds.  gravel  at  $1 17.00  1.1.33 

Totals     $  .59..50  $3.96H 

Mixing  and  placing  concrete: 

2  men  3%  days  at  $1.75 $  12.25  $0,817 

Rent  of  mixer  4  days  at  $3.     12.00  0.800 

Moving  mixer  to  work 2.50  O.lfil! 

Totals    $26.75  $1,783 

I'orms  and  centers: 

200  ft.  B.  M.  lumber  at  $20.$    4.00  $0.2()fi 

Hauling  lumber  to  work 3.00  0.200 

1  man  4  days  at  $2.50,  mak- 
ing          10.00  0.t!(!(; 

Totals    $  17.00  $1,134 

('.rand    totals $105.00  $7,000 


The  municipal  authorities  of  Zittau,  Sax- 
ony, have  been  employing  electricity  for 
the  destruction  of  nun-moths,  which  were 
ravaging  the  trees  of  their  foliage.  \  high- 
power  arc  and  reflector  were  used  to  pro- 
duce a  beam  of  light  which  attracted  the 
moths,  and  when  they  got  near  the  reflec- 
tor they  were  drawn  by  the  suction  of  a 
draft-fan  into  a  chamber,  where  they  were 
destroyed. 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Comments  on  Some  Records  of  Hauling 

Earth  in  Cars  and  Dumping 

with  Plows. 

Few  engineers  and  contractors  seem  t(j 
realize  the  importance  and  the  cost  of 
dumping  excavated  material.  Evidence  con- 
firmatory of  this  statement  is  found  in  the 
fact  that  engineers  and  contractors  are 
continually  having  this  class  of  work  done 
by  hand,  not  realizing  that  it  is  a  very  cost- 
ly operation. 

During  the  past  month  or  two  we  have 
published  a  number  of  articles  containing 
detail  costs  of  excavating,  and  the  cost  of 
dumping  the  material  has  run  from  1  to  10 
cts.  per  cu.  yd.,  being  from  about  10  to  30 
per  cent  of  the  total  cost  of  excavating, 
transporting  and  dumping  the  material. 
These  costs  have  not  included  lost  team 
and  train  time  on  the  dumps,  such  costs 
liaving  been  included  in  the  cost  of  trans- 
porting the  material,  but  the  dumping  costs 
have  included  only  labor  of  dumping  and 
supplies  and  materials,  such  as  temporary 
trestles,  etc.,  used  on  the  dump. 

One  reason  the  dumping  of  material  has 
been  ignored  has  been  that  gravity  plays  a 
prominent  part  in  the  work,  and  the  popu- 
lar idea  is  that  work  done  by  gravity  is 
cheap.  Then,  too.  in  most  cases  where  cost 
records  are  kept,  all  the  items  are  bunched 
together,  and  it  has  not  been  possible  to 
analyze  the  various  details  of  the  work. 
This  journal,  during  the  past  few  years, 
has  done  much  in  this  line  by  collecting 
and  publishing  records  in  which  the  costs 
of  the  various  details  of  the  work  have 
been  segregated,  thus  calling  attention  to 
the  need  of  reducing  the  costs  of  many  de- 
tails of  the  work.  In  this  article  we  pur- 
pose giving  some  records  of  hauling  and 
dumping  on  the  Panama  Canal  as  given  in 
the  Canal  Record,  supplemented  by  data 
gathered  from  the  reports  of  the  Isthmian 
Canal  Commission. 

Plows  for  unloading  or  dumping  earth 
from  flat  cars  have  been  in  use  for  many 
years,  but  very  few  records  of  work  done 
by  them  have  appeared  in  print. 

The  canal  commission  has  in  use  27  such 
plows.  These  plows  are  made  of  three 
general  designs,  known  as  right  hand,  cen- 
ter and  left  hand  plows.  Naturally  right 
and  left  hand  plows  dump  the  material  on 
the  right  and  left  hand  sides  of  the  cars  re- 
spectively, while  tlie  center  plows  dump  the 
material  on  both  sides  of  the  cars. 

The  Lidgerwood  Mfg.  Co.  makes  what  is 
known  as  a  Rapid  Unloader,  which  consists 
of  a  large  hoisting  engine  mounted  on  the 
car  next  to  the  locomotive  and  taking  steam 
from   the  latter.     The  hoisting  engine  op- 


erates the  cable  that  pulls  the  plow  along 
the  cars,  as  it  unloads  the  earth.  When 
this  Rapid  Unloader  is  not  used,  the  loco- 
motive is  uncoupled  from  the  train,  and, 
while  the  cars  are  standing  still,  the  loco- 
motive, by  pulling  away  from  the  cars, 
drags  the  plow  along.  Naturally  the  Rapid 
Unloader  effects  many  savings  over  the  lo- 
comotive, and  gives  a  wider  range  of  work, 
as  well  as  operating  the  plow  to  much 
greater  advantage. 

On  the  Panama  canal  18  of  these  un- 
loaders  are  used  in  dumping  dirt  from  flat 
cars.  The  flat  cars  used  on  the  canal  have 
side  boards  on  one  side,  while  the  other 
side  is  open.  This  admits  of  using  only 
right  or  left  hand  plows.  From  the  Culebra 
cut  to  the  Tabernilla  dump  trains  of  17 
cars  are  used  to  carry  the  earth  and  rock. 
These  trains  are  loaded  under  the  shovel 
and  carried  directly  to  the  dump  without 
being  made  up  a  second  time,  the  distance 
being  16  miles.  On  June  23,  .54  of  these 
trains  were  unloaded  by  four  unloaders  in 
8  hrs.,  handling  a  total  of  17,280  cu.  yds. 
This  is  at  the  rate  of  4,320  cu.  yds.  per  ma- 
chine, being  540  cu.  yds.  handled  per  hour 
for  each  machine.  This  is  the  largest  sin- 
gle day's  work  of  this  character  that  has 
been  done  on  the  canal. 

The  17,280  cu.  yds.  were  hauled  by  864 
cars,  thus  making  an  average  load  of  20  cu. 
yds.  per  flat  car.  The  train  is  made  up  of 
17  cars,  but  we  surmise  that  one  car  in  the 
train  carries  the  plow,  leaving  but  16  cars 
for  carrying  earth.  The  car  with  the  un- 
loader on  it  is  left  at  the  dump  and  picked 
up  as  each  train  arrives  there. 

We  have  no  means  of  knowing  what  is 
the  rated  capacity  of  these  cars,  as  there 
has  been  no  published  statement  of  this,  but 
the  20  cu.  yds.  is  considered  place  measure- 
ment, thus  making  the  17,280  cu.  yds.  given 
above  place  measurement. 

The  canal  commission  is  using  four 
styles  and  sizes  of  cars :  The  large  Lidger- 
wood flats,  20-yd.  Western  side  dumps,  12- 
yd.  Western  and  Oliver  side  dumps  and 
the  old  French  6-yd.  dump  cars.  The  Culebra 
or  Central  division  in  order  to  reduce  their 
loads  to  place  measurement  allow  the  fol- 
lowing loads  per  car : 

Lidgerwood  Flats,  20  cu.  yds. 

20-yd.  Western  Dumps.  17  cu.  yds. 

12-yd.  Western  and  Oliver  Dumps,  10  cu. 
cu.  yds. 

6-yd.  French  Dumps.  5  cu.  yds. 

From  the  last  three  loads  it  will  be  seen 
that  the  place  measurement  load  is  from 
83%  to  85  per  cent  of  the  rated  capacity  of 
the  car.  .\lIowing  this  same  83  per  cent 
for  the  flat  cars  their  rated  capacity  would 
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be  24  cu.  yds.  This  is  a  very  large  car  and 
'20  cu.  yds.  of  place  measurement  on  such  a 
car,  with  one  side  off  the  car,  is  a  large 
load.  In  fact  all  the  loads  allowed  for  the 
cars  by  the  engineering  department  of  the 
commission  seem  large.  The  ordinary  flat 
car  without  sides  carries  a  large  load  when 
it  has  10  cu.  yds.  place  measurement,  and  a 
rial  car  with  two  sides  and  swing  doors  is 
well  loaded  when  it  carries  "20  cu.  yds. 
place  measurement. 

Editors  of  this  journal,  who  have  kept 
such  records,  have  found  that  the  place 
measurement  of  car  loads  for  large  cars 
run  from  70  to  75  per  cent  of  the  rated  ca- 
pacity of  the  cars,  when  the  cars  are  well 
loaded;  that  is,  heaping.  See  Engineering 
vontracting  .Aug.  5,  1008,  page  83.  For 
records  showing  the  capacity  of  dump  carts 
and  small  cars  for  earth  and  rock,  see  Gil- 
lette's Rock  Excavation  —  Methods  and 
Cost,  pp.  180  and  226.  It  would  appear 
from  such  records  that  the  figures  used  at 
Panama  are  abciut  10  per  cent  too  large. 
The  trains  hauling  earth,  from  Culebra  to 
the  Tabernilla  dump,  a  haul  of  16  miles. 
are,  when  working  at  their  best,  making  3 
round  trips  a  day.  This  means  that  96 
uiiles  are  traveled  each  day,  and  48  cars 
are  loaded,  the  working  day  being  8  hours. 
Phis  is  a  good  record,  although  many  con- 
tractors working  10  hours  have  made  from 
;M>  to  100  miles  a  day  with  standard  gage 
outfit,  the  length  of  haul,  though,  is  seldom 
as  long  as  16  miles.  With  shorter  hauls, 
more  time  is  consumed  in  loading,  with  the 
result  that  it  is  harder  to  make  the  mile- 
age. With  narrow  gage  outfits  less  mileage 
is  made.  Freight  trains,  other  than  carded 
trains,  seldom  make  more  than  100  miles  in 
a  day.  With  a  good  system  of  operating 
the  dirt  trains,  we  can  see  no  reason  why 
each  train  should  not  make  100  miles  per 
ilay  at  Panama  with  hauls  from  9  to  16 
miles  long. 

One  train  made  up  of  r2-yd.  Western 
dump  cars  hauling  from  Culebra  to  Mamci 
dump,  nine  miles,  loaded,  hauled  and 
dumped  294  cars  in  6  days,  being  3,528  cu. 
.\ds.  loose  measurement  or  2,940  cu.  yds. 
place  measurement.  This  meant  490  cu 
yds.  place  measurement  handled  by  this 
train  a  day.  This  is  the  highest  record 
made  by  a  train  using  these  cars  and  run- 
ning to  this  dump.  With  a  train  made  up 
of  12  cars,  this  meant  4  round  trips  per 
day,  or  a  distance  of  72  miles  traveled  in  8 
hrs.  by  the  train.  The  efficiency  of  the 
larger  cars  is  shown  by  the  fact  that  a  train 
of  24  yd.  flat  cars,  making  a  haul  of  16 
miles,  carried  to  the  dump  960  cu.  yds. 
place  measurement  per  day,  as  compared  to 
490  cu.  yds.  place  measurement  with  r2-yd. 
cars  on  a  nine  mile  haul. 

The  study  of  the  size  of  car  to  use  in 
earth  and  rock  excavation  is  an  interesting 
and  important  one,  and,  inasmuch  as  four 
sizes  of  cars  are  being  used  at  Panama,  it 
should  be  possible  for  the  engineers  in 
charge  to  gather  and  publish  much  valuable 
information  on  the  subject,  also  the  cost  of 
dumping    the    material    from    the    various 


The  Pressure  of  Earth  Filling  on  Brac- 
ing in  Trenches.* 
By  Milo  K.  Kf.tchu.m.  C.  E. 
All  theoretical  investigations  of  the  pres- 
sures of  earth  are  based  on  the  assumption 
of  a  granular  mass  without  cohesion,  the 
particles  being  held  together  by  friction  of 
the  particles  on  each  other,  the  mass  be- 
ing of  indefinite  extent.  Where  cohesion  is 
sufficient  to  hold  the  mass  in  position,  the 
theoretical  formulas  do  not  apply,  and 
where  the  mass  docs  not  extend  indefinite- 
ly back  from  the  surface,  as  in  a  grain  bin. 
the  general  formulas  must  be  modified. 
The  writer  offers  the  following  solution  of 
the  problem  of  earth  pressures  on  the 
sheeting  of  deep  trenches: 

If  a  trench  be  exfavated  in  earth  in 
which  there  is  cohesion,  the  sides  will 
stand  vertically  until  the  soil  loses  its  co- 
hesive power,  or.  if  the  trench  is  excavated 
rapidly,  a  depth  BD,  Fig.  1,  is  reached 
where  the  weight  of  the  earth  will  over- 
come   the    cohesion    and    the    friction,    and 


culation  of  the  stresses  is  then  essentially 
the  same  as  the  calculation  of  the  stresses 
of  granular  material  in  a  deep  bin. 

In  Figs.  3  and  4,  CA  is  the  sheeting  and 
DB  is  the  surface  of  cohesive  rupture,  as- 
sumed to  be  vertical. 

Let  IV  be  the  weight  of  the  wedge  CAE, 
one  foot  thick ;  P  be  the  total  pressure  on 
wall ;    fi    be    the    reaction    of   the   material 
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the  earth  will  cave  in.  When  the  slip  oc- 
curs the  cohesion  is  practically  destroyed 
in  the  mass  BDE,  and  if  the  factor  of  co- 
hesion is  known,  the  curve  DE  can  be  cal- 
culated.! 

Now,  if  sheeting  be  placed  in  the  trench 
and  properly   braced,   the   mass   BDE    will 

h'- 


below  the  plane  of  rupture  AE;  i  be  the 
angle  of  rupture ;  u  be  the  coefficient  of  in- 
ternal friction  of  earth ;  «  be  the  coeffi- 
cient of  friction  of  earth  and  the  sheeting 
CA;  O  be  the  center  of  gravity  of  the 
wedge  CAE;  and  tt-  be  the  weight  of  a 
unit  of  the  filling. 

In  Fig.  3  the  material  in  the  wedge  CAE 
slides  on  the  plane  of  rupture  AE,  the 
weight  of  the  wedge,  W,  is  held  in  equilib 
rium  by  the  pressure  P,  the  reaction  R. 
on  the  plane  AE,  the  friction  «f  on  the 
wall,  and  uR  on  the  plane  of  rupture,  AE. 

Now  resolving  the  forces  parallel  and 
perpendicular  to  the  plane  of  rupture.  AE. 
and  solving  for  a  maximum  value  of  the 
if  the  angle  of  rupture,  x  we  have** 


I  1  +m' 


/r  tan   v  —  /* 

=  "*  ^  2  tan  -r    ''    1  _  ,11/  -h  (/x  +  /n')   tan   r 


(2) 


be  held  in  place,  and  there  will  be  no  ac- 
tive pressure  on  the  sheeting  until  the 
depth,  BG,  Fig.  2,  is  reached  where  the 
weight  of  the  mass  BGH  is  sufficient  to 
overcome  the  cohesion  and  the  initial 
stresses  in  the  bracing.  It  will  be  found 
that  BH  is  not  much  larger  than  BE 
which  shows  that  the  mass  BED  is  held 
up  mainly  by  the  friction  of  the  earth  on 
the  sheeting  BD  and  the  surface  HG. 
The  pressure  on  the  sheeting  in  a  trench 


Equations  (1)  and  (2)  give  the  pressure 
on  the  side  CA  as  long  as  the  plane  of 
rupture,  AE,  cuts  the  surface  of  the  mate- 
rial. 

In  Fig.  4  the  plane  of  rupture,  AE.  cuts 
the  side  DE.  and  equations  (1)  and  (2) 
will  not  apply. 

Equating  the  forces  parallel  and  perpen- 
dicular to  the  plane  of  rupture.  AE,  in 
Fig.  4,  and  solving  for  a  maximum  value 
of  the  angle  of  rupture,  x,  we  have* 


1  —  Mf^ 


2/1         1   -t-  M-         I  +   t^'         1  — /^/^  

tan  a;  =  4     -J-   x   7  +   >   X    r   ~   T 


P  ^w  X  -7f  X  (2h  -  d  tan  x)  x 

in  a  cohesive  soil  is  then  seen  to  be  due 
to  the  material  betw^een  the  sheeting  and 
the  surface  HG.    The  problem  of  the  cal- 


tan  X 


w'  -t-  (M    +    m')  tan  X 


(3) 


(4) 


•Reprinted  from  the  Transactions  American 
Societv    of    Civil    Engineers.    Vol.    LX.    19"S. 
tMe'rriman's  Retaining  Walls,    page  lo- 
••For  the  derivation  of  formulas  (1)  to  (4), 
Inclusive,    see    the   writer's   book.    "The    De- 
sign of  Walls.  Bin  and  Grain  Elevators. 


It  will  b,e  seen  in  equations  (1),  (2). 
t3)  and  (4)  that  the  pressures  vary  as 
h/d.  These  equations  are  complicated  but 
special  solutions  maye  be  made  as  follows : 

In  Fig.  5  the  writer  has  plotted  values  of 
P/d'  for  different  values  of  h/d  for  "earth" 
weighing  100  lbs.   per  cu.   ft.,  angle  of  in- 
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i(rii:il  fricliuii  "l'  =  ;U°,  i(  =  i>,(i.  aiul  anglo  of 
fricticm  of  cirth  on  the  sides  0'^.'M',  li  := 
ii.li.  I'  heing  tlie  tolal  pressure  on  tlie  wall 
nnc  foot  long  for  the  depth  /(.  To  calcu- 
late the  pressure  on  a  square  foot  at  a 
ilepth  of  50  ft.,  calculate  P  for  /i=4:'%  ft., 
and  I'  for  //  =  'i<^Vi  ft.,  and  the  difference 
helween  the  two  values  of  P  will  be  the 
pressure  on  the  s(|narc  foot  at  the  required 
liepth.  In  this  manner  the  writer  lii's  cal- 
culated, in  Fig.  G,  the  pressures  per  square 
inch  for  different  depths  for  earth  where 
the  break  back  of  the  wall  is  10,  20  and  30 
ft.  Pressures  for  other  widths  may  be  in- 
terpolated from  the  diagram.  As  an  ex- 
ample, the  pressure  for  a  width  of  5  ft.  and 
a  depth  of  20  ft.  is  one-half  the  pressure 
for  a  width  of  10  ft.  and  a  depth  of  40  ft. 
For  example,  if  the  ground  breaks  10  ft. 
hack  from  the  sheeting  the  pressure  at  the 
depth  of  50  ft.  will  be  4  lbs.  per  sq.  in.,  or 
576  lbs.  per  sq.  ft.  Of  course,  this  pres- 
sure will  not  be  developed  until  the  exca- 
vation has  extended  far  enough  below  this 
depth  to  destroy  the  cohesion.  With  a 
width  of  5  ft.  and  a  depth  of  50  ft.,  the 
pressure  will  be  one-half  the  pressure  with 
a  break  at  10  ft.  at  a  depth  of  100  ft.,  or 
one-half  of  4%  or  2%  lbs.  per  sq.  in.,  or 
360  lbs.  per  sq.  ft. 
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i'lic  pressure  on  the  mass  below  the  giv- 
en depth  will  be  found  by  subtracting  the 
weight  supported  by  the  walls  from  the  to- 
tal weight.  For  a  break  back  of  the  wall  oi 
0  ft.  and  a  depth  of  40  ft.,  the  pressure 
on  the  side,  from  Fig.  5.  will  be  P^375  X 
25  =  9.875  lbs.,  or  19,7.50  lbs.  on  both  sides. 
The  weight  of  a  section  of  earth  one  foot 
long  win  be  5X40X100  =  20,000  lbs. 
The  loads  supported  by  the  sides  will  be 
19.7.50  X  0.6  =  11,850  lbs. :  making  the  press- 
ure on  the  bottom  =  20.000  lbs.  — 11.850 
lbs.  =  8,1.50  lbs. 

In  the  practical  application  of  this  solu- 
tion, diagrams,  such  as  given  in  Figs.  5 
and  t),  should  be  constructed  for  the 
weight,  tf.  angle  of  repose,  "l*,  and  angle 
of  friction.  0'.  of  the  filling  on  the  sheet- 
ing. 

The  center  of  pressure  will  be  at  ap- 
proximately one-half  the  depth  for  deep 
trenches.  If  quicksand  is  encountered  the 
pressure  will  be  more  nearly  that  given  by 
the  horizontal  projection  of  the  break  is 
a  curve,  but  for  a  long  trench  the  break 
will  be  approximately  a  straight  line. 

The  solution  above  gives  results  consis- 
tent with  observations  and  is  based  upon 
reasonable  assumptions.  Of  course  it  can- 
not be  expected  that  any  solution  of  the 
problem  will  give  results  that  are  more 
accurate  than  the  data.  It  is  the  opinion 
of  the  writer  that  if  engineers  were  more 
familiar  with  the  theoretical  investigations 
of  retaining  walls,  there  would  be  less  ob- 
jections  to   such   investigations. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Method   of   Mixing  and   Laying   Tar- 
Macadam  for  Streets  and 
Main  Roads.* 

BY  JOHN  S.  EROI  IE,   M.   INST.  C.  E. 

The  first  essential  condition  for  a  suc- 
cessful tar  macadam  road  is  a  dry  and 
strong  foundation.  The  author's  practice 
is  to  underdrain  where  necessary  the  site  of 
the  proposed  tar  macadam  road  (whether 
for  an  entirely  new  road  or  for  replacing 
old  pavement  on  an  existing  road)  with 
open  jointed  3-in.  tile  drains,  connected  to 
the  surface  water  gullies.  Where  a  road  is 
on  sandy  or  light  porous  subsoil,  with  suf- 
ficient natural  drainage,  underdrainage  is, 
of  course,  unnecessary.  The  underbed  is 
then  formed  to  proper  levels  and  contour 
by  means  of  a  transverse  sectional  gauge, 
and  is  thoroughly  rolled  and  consolidated 
under  a  steam  roller,  any  inequalities  being 
made  up  with  sand  filling. 

On  the  underbed  prepared  as  above  the 
foundation  proper  is  then  laid.  It  consists 
of  rubble  (grit,  limestone  or  granite,  or 
even  good  hard  clinker,  as  may  be  most 
economical)  9  ins.  to  12  ins.  in  length,  3 
ins.  to  6  ins.  in  width,  and  7  ins.  to  9  ins.  in 
depth,  laid  on  edge  lengthwise  across  the 
road.  The  interstices  are  then  filled  up 
with  similar  stone  broken  to  2%-in.  to  3%- 
in.  gauge,  and  the  whole  foundation  is  then 
rolled,  by  a  10-ton  steam  road  roller,  to  the 
correct  cross-sectional  gauge  or  template 
above  referred  to,  until  the  surface  of  the 
foundation  presents  the  appearance  of  a 
well  rolled  macadam  road.  On  the  founda- 
tion, prepared  as  stated  above,  the  tar  ma- 
cadam, when  mixed,  is  laid. 

The  materials  forming  tar  macadam  are 
(a)  suitable  hard  stone  or  slag  to  resist 
the  wearing  action  of  the  traffic,  and  (b)  a 
matrix  impervious  to  moisture  and  suffi- 
ciently elastic  and  tough  to  bind  the  harder 
material  together.  The  author  has  used 
extensively  granite,  blast  furnace  slag,  and 
many  varieties  of  limestone  as  traffic  re- 
sisting materials,  and  has  found  most  uni- 
form satisfaction  to  follow  from  the  use  of 
a  suitable  gray  or  light  colored  limestone. 
Granite  is,  chiefly  owing  to  its  non-porous 
nature,  a  somewhat  uncertain  material  to 
use  in  connection  with  tar  macadam,  al- 
though undoubtedly  good  result  have  been 
obtained  from  its  use  in  certain  instances. 

Slag  is  open  to  objection  chiefly  because 
of  the  impossibility  of  procuring  a  uniform 
quality,  however  carefully  the  selection  may 
be  made.  So  many  elements  of  uncertainty 
arise  from  the  use  of  different  kinds  of 
iron  ore  smelted,  the  nature  of  the  lime- 
stone used  as  flux,  and  of  the  coke  as  fuel. 


*  Abstract  of  a  paper  rpad  before  the  Con- 
ference of  Engineers  and  Surveyors  at  the 
24th  Congress  of  the  Royai  Sanitary  Insti- 
tute of  Great   Britain. 


that  the  slag  is  left  to  cdnic  out  as  it  may. 
since  its  quality  is  no  concern  of  the  iron 
smelter,  and  is  merely  a  kind  of  haphazard 
result.  The  proof  of  this  is  seen  in  the  un- 
even way  in  which  a  tar  asphalte  made  of 
slag  usually  wears. 

The  stone,  having  been  selected,  must  be 
broken  to  three  sizes — viz.:  2M  ins.,  1% 
ins.  and  %  in.  to  %  in. — and  all  dust,  dirt 
and  smaller  material  most  carefully 
screened  out  of  it.  Tlie  matrix  used  by  the 
author  consists  of  suitable  hard  pitch  prop- 
erly tempered  by  impure  carbolic  acid,  or 
dead  oil,  commonly  known  in  the  trade  as 
"creosote"  oil.  Both  of  these  substances 
are  derived  from  the  distillation  of  coal  tar. 
itself  a  most  complex  substance,  and  hence 
the  necessity  for  chemical  tests  of  both 
pitch  and  oil  in  order  to  make  sure  that  the 
light  oils  (benzoline,  naphthalene,  etc.) 
have  been  properly  removed  in  the  process 
of  distillation. 

They  are  mixed  in  the  proportion  of 
about  1  gallon  of  oil  to  40  lbs.  of  pitch,  but 
this  proportion  may  often  require  modify- 
ing, as  the  pitch  and  the  oil  vary  in  quality 
and  the  mixture  should  be  tested  when 
boiling  by  samples  being  taken  out  of  the 
boiler  and  cooled  to  a  temperature  of  about 
60  degs.  Fahr.,  and  tested  for  elongation  of 
about  30  ins.,  and  bending  double  without 
fracture. 

The  stones  having  been  properly  dried, 
so  as  to  expel  all  the  moisture,  but  not  to 
injure  the  stone,  the  various  sizes  of  stone 
are  then  separately  covered  with  the  as- 
phalte composition  while  boiling  hot,  to 
which  a  small  quantity  of  dry  sand  and 
lime  is  added  in  the  buckets  after  it  leaves 
the  boiler,  and  stirred  up  by  hand.  There 
are  several  mechanical  mixers  on  hotplates 
now  being  used,  but  the  author  pre- 
fers hand  mixing  so  as  to  guaran- 
tee that,  while  the  entire  surface  of 
every  stone  is  coated  with  the  com- 
position, there  is  not  an  excessive 
amount  of  the  liquid  resulting  in  what  is 
known  among  the  workmen  as  making  the 
asphalte  "too  fat."  The  asphalte  having 
been  mixed  as  above,  is  stored  in  separate 
heaps  of  various  gauges,  under  cover,  ready 
for  use,  but  is  distinctly  improved  by  re- 
maining in  store  exposed  to  the  air,  but 
protected  from  the  rain,  for  a  few  days  be- 
fore it  is  laid  in  position. 

The  asphalte  macadam  should  be  laid  on 
the  foundation  prepared  as  above  described, 
in  favorable  atmospheric  conditions.  No 
asphalte  macadam  should  be  laid  when  rain 
is  falling,  nor  immediately  after  rain  has 
fallen,  until  the  surface  of  the  foundation 
is  reasonably  dry.  The  prepared  material 
should  be  spread  in  succesive  layers,  the 
largest  gauge  material  in  the  bottom,  the 
1%-in.    gauge    material    above    the    largest 


size  stone,  and  the  finest  gauge  material  on- 
the  top.  An  allowance  should  be  made  of 
from  20  to  25  per  cent  more  depth  than  the 
ultimate  depth  aimed  at  after  rolling.  Thus 
for  a  finished  depth  of  5  ins.  of  tar  macad- 
am at  least  G  ins.  in  depth  should  be- 
spread. .-Mso  the  thickness  of  the  intcripe- 
diate  top  layers  should  not  vary  whatever 
the  thickness  aimed  at,  the  variation  being 
all  in  the  bottom  layer  of  large  gauge 
stones. 

All  the  layers  having  been  put  on,  roll- 
ing with  a  steam  road  roller  of  from  10  to 
15  tons,  on  a  wheel  base  of  6  ft.,  should  be 
started  at  once,  before  it  has  received  any 
moisture  or  dust.  The  roller  wheels 
should  be  properly  cleaned  from  all  dirt 
before  they  are  allowed  on  to  the  as- 
phalte. The  rolling  should  be  continued 
until  the  rollers  have  passed  at  least  twen- 
ty times  over  the  entire  surface  of  the  road. 
Xo  traffic  should  be  allowed  on  the  road 
until  at  least  48  hours  have  elapsed  after 
rolling  is  completed,  so  as  to  give  the  tar 
macadam  sufficient  time  to  harden. 

The  use  of  tar  macadam  for  forming  the 
surface  of  roads  and  streets  must  be  con- 
fined within  certain  limitations,  as  follows : 
(1)  Not  suitable  for  gradients  steeper  than 
1  in  24  (%  in.  in  a  foot),  by  reason  of  its 
slipperiness  after  wearing  smooth.  (2) 
Not  suitable  for  heavy  traffic.  In  any 
road,  whether  a  street  or  main  road,  where 
the  traffic  exceeds  an  average  of  more  than 
100  tons  per  yard  of  width  of  roadway  per 
diem,  tar  macadam  will  be  found  to  be 
more  expensive  to  maintain  than  wood 
paving  or  even  rock  asphalte.  (3)  On  the 
other  hand,  for  purely  residential  streets, 
whether  front  or  back,  where  local  traffic 
only  or  a  through  traffic  limited  in  amount 
to  the  extent  indicated  above  is  expected  a 
tar  macadam  road  surface  will  give  un- 
qualified satisfaction  as  being  (a)  imper- 
vious to  moisture  and  therefore  always 
clean  and  free  from  dust  and  slops:  (fc) 
practically  noiseless :  (c)  the  most  econom- 
ical roadway  at  present  known,  considering 
its  advantages. 


Work  will  probably  be  started  this  fall 
on  the  new  buildng  at  Union  College. 
Schenectady.  N.  Y.,  for  the  civil  engineer- 
ing department.  The  building  will  be  three 
stories  in  height.  1.36  ft.  x  66  ft.,  and  will 
cost    about   $100,000. 


From  the  time  the  .\mcricans  btgan  a 
systematic  investigation  on  the  Isthmus  of 
Panama  in  1904,  up  to  July  1.  1908.  36.12 
miles  of  borings  were  made  to  determine 
the  geological  structure  along  the  line  of 
the  Canal,  states  the  Canal  Record.  .A 
hole  has  been  sunk  at  every  kilometer  be- 
tween Gatun  and  Pedro  Miguel,  and  exten- 
sive borings  have  been  made  on  the  sites 
of  the  locks  at  Gatun.  Miraflores.  and  Pe- 
dro Miguel,  and  at  the  abandoned  lock  site 
at  Sosa.  In  Gatun  and  vicinity  79,511  ft. 
of  borings  have  been  made,  and  on  the 
sites  of  the  Pacific  locks  and  dams  the  bor- 
ings amount  to  20.017  ft. 
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Methods  and   Costs;  Some   Old;  Some 
New. 

Cost  Data  on  Cement  Walk  Construc- 
tion.— Tlic  I'ollowing  notes,  based  on 
actual  experience,  relative  to  the  cost  of 
a  walk,  are  taken  from  a  pamphlet  pre- 
pared by  Mr.  C.  VV.  Roynton  and  pub- 
lished by  the  Universal  Portland  Cement 
Co.  Kxpcricnce  has  shown  that  a  ganp 
of  six  men  can  lay  between  600  and  800 
sq.  ft.  of  walk  in  a  day  of  10  hours  and 
700  sq.  ft.  is  considered  as  a  day's  work 
in  arriving  at  the  figures  given  below. 
This  estimate  is  based  on  a  6-ft.  walk 
having  a  4-in.  base,  consisting  of  1  part 
cement,  2'/:  parts  sand  and  5  parts 
crushed  stone,  covered  with  a  -M-'n.  top 
of  1  part  cement  and  Ij/S  parts  sand.  The 
stone  ranged  in  size  from  yi-'m.  to  54- 
in.  and  contained  48  per  cent  voids.  A 
good  grade  of  lake  sand  passing  a  54-in- 
screen  was  used.  The  sand  contained  36 
per  cent  voids.  The  mixing  was  done 
by  hand,  and  the  cost  of  materials  in- 
cludes delivery  on  the  work.  The  costs 
were  as  follows: 

Labor: 

One   finisher  at  $5  per  day $  5.00 

Five  laborers  at  $2  per  day 10.00 

Total  cost  of  labor  per  100  sq.  ft..      2.14 

Materials: 

Cement,   2.5   bbls.   at   $2.00 $  5.00 

Stone,  1.11  cu.  yds.  at  $1.50 1.66 

Sand,  .77  cu.  yds.  at  $1.00 77 

Cinders,  2.7  cu.  yds.  at  50c 1.35 

Total  cost  materials  for  100  sq.  ft..     8.78 
Total  cost  of  laying  100  sq.  ft 10.92 

It  should  be  noted  that  this  estimate 
provides  for  a  walk  where  an  excavation 
for  the  sub-base  was  necessary. 

Tarmac  Patching  Granite  and  Slag 
Roads. — The  following  method  of  patch- 
ing ordinary  granite  and  slag  roads  ha.- 
been  employed  by  Mr.  E.  Purnell  Hoo- 
Icy,  of  Nottingham,  England,  and  is  de- 
scribed by  him  in  a  recent  issue  of  "The 
Surveyor,"  as  follows:  Each  foreman 
carries  with  him  a  long  iron  nail,  and 
during  wet  weather  walks  over  his  road 
length  and  deeply  scores  round  the  edge 
of  each  hole  where  water  stands.  Im- 
mediately the  water  dries  oflF  the  road- 
men e.xcavate  the  area  within  the  scor- 
ing until  a  solid  face  is  presented  in  the 
under  material  or  foundation,  the  edges 
of  the  excavation  being  left  as  square 
and  sharp  as  possible.  Every  particle  of 
sand  and  Idose  material  is  cleanly  swept 
away  before  any  tarmac  is  applied.  The 
edges  of  the  newly-made  hole  must  be 
loosely  covered  with  5^-in.  gau.ged  tar- 
mac, and  on  this  either  a  layer  of  2'4-in. 
or  IJ^-in.  gauged  tarmac  (according  to 
the  depth  of  the  hole  and  traffic)  must 
be  applied  and  spread  over  the  fine  5^- 
in.,  the  remainder  of  the  hole  being  filled 
in  with  the  2^4-'n.  or  lj4-in.  packed  as 
closely  as  possible,  and  rammed  home 
with  an  8-lb.  hand  rammer.  When  the 
hole  is  carefully  rammed  a  further  small 


quantity  of  J^-in.  must  be  lightly  swept 
into  the  interstices  that  will  surely  show, 
and  the  whole  after  being  again  rammed 
left  perfectly  level  with  the  adjoining 
road  surface.  No  settling  will  take  place, 
so  care  must  be  taken  to  leave  the  patch 
level  with  the  adjoining  road  or  a  bumpy 
instead  of  the  much  to  be  desired  and 
easily  obtained  smooth  and  level  surface 
will  result. 

The  economy  of  patching  a  road  in 
this  way  must  be  apparent  to  every  one, 
if  only  for  the  fact  of  patching  a  round 
hole  with  a  round  patch  instead  of  the 
invariably  square  patch  that  roadmen 
delight  in. 

Cast  Iron  Pipe  Culverts. — The  Nor- 
folk &  Western  Ky.  Co.  purchases  all 
cast  iron  pipe  under  the  following  speci- 
fications: 

Standard    Thicknesses    and    Weights    of 
Cast  Iron  Pipe. 
Class  A 
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The  above  weights  are  for  12  ft.  layin.g 
lengths  and  standard  sockets,  propor- 
tionate allowance  to  be  made  for  any  va- 
riation therefrom.  No  pipe  shall  be  ac- 
cepted the  weight  of  which  shall  be  less 
than  the  standard  weight  by  more  than 
5  per  cent  for  pipes  16  ins.  or  less  in  di- 
ameter, and  4  per  cent  for  pipes  more 
than  16  ins.  in  diameter,  and  no  excess 
above  the  standard  weight  of  more  than 
these  given  percentages  for  the  several 
sizes  shall  be  paid  for.  The  total  weight 
to  be  paid  for  on  each  requisition  shall 
not  exceed  for  each  size  and  class  of 
pipe  received  the  sum  of  the  standard 
weights  of  the  same  number  of  pieces  of 
the  given  size  and  class  by  more  than  2 
per  cent.  Culvert  pipe  shall  consist  of 
such  second  quality  pipe,  not  cracked,  as 
would  be  subject  to  rejection  under  the 
two   aforementioned   specifications.     The 


weight  per  length  desired  is  not  less 
than  class  "A"  of  list  given  above,  and  in 
no  case  shall  the  cost  per  length  at  re- 
duced price  exceed  the  cost  of  class  "A" 
pipe  when  perfect,  at  full  price.  They 
shall  be  able  to  withstand  pressure  from 
the  outside,  though  not  necessarily  from 
the  inside.  They  may  be  cut  to  remove 
cracked  parts  to  any  length  not  less 
than  6  ft.,  but  must  have  hub  on  one  end. 
They  must  not  have  imperfections  of 
such  a  nature  that  the  spigots  will  not 
enter  the  hubs,  but  no  space  for  lead  is 
herein  specified  as  to  its  thickness,  nor 
in  any  special  design  of  spigot  or  hub 
No  less  thickness  than  that  specified  for 
class  "A"  pipe  shall  extend  for  a  width 
or  length  of  more  than  12  ins.,  or  more 
than  half  way  round  the  pipe,  and  the 
thickness  at  such  defects  shall  not  bt 
less  than  70  per  cent  of  that  prescribed 
in  class  "A"  pipe  of  same  diameter.  Cul- 
vert pipe  shall  be  coated  as  specified  for 
pressure  pipe  in  the  two  before  men- 
tioned specifications;  they  shall  be  sub- 
ject to  inspection  under  the  specifica- 
tions here  written  and  to  legalized 
weiijhing. 

Contract  Prices  for  R?ad  Work  m 
Massachusetts. — The  following  averages 
of  contract  prices  on  state  road  work 
during  1907  have  been  taken  from  the 
ISth  annual  report  of  the  Massachusetts 
Highway  Commission.  The  prices  are 
the  averages  for  64  contracts: 
Excavation,  all  kinds,  per  cu.  yd.$  .517 

Borrow,  per  cu.  yd 639 

Ledge  excavation,  per  cu.  yd 1.95 

Concrete  tnasonry,  per  cu  yd....   9.84 

Shaping,   per  cu  yd 0298 

Broken    stone,    local,    per    ton,    in 

place    1.64 

Broken    stone,   traprock,   per   ton, 

in    place 2.20 

Pipe  culverts,  per  lin.  ft.: 

12-in.  vitrified  clay,  in  place 796 

18-in.  vitrified  clay,  in  place 1.66 

12-in.   iron,  in  place 2.34 

18-in.  iron,  in  place 3.57 

Fencing,   per  lin.   ft 30 

Ledge  excavation  covers  only  such 
ledge  as  requires  blasting  for  its  re- 
moval, and  boulders  of  yi  cu.  yd.  or 
more  in  volume.  Concrete  masonry  is 
composed  of  1  part  Portland  cement,  2 
parts  sand  and  5  parts  broken  stone  or 
gravel.  For  the  pipe  culverts  nothing 
but  selected  fine  material,  free  from  large 
stone,  shall  be  placed  under  and  about 
the  pipe,  and  all  material  under  and 
about  the  pipe  shall  be  tamped  in  place 
by  a  thin  tamping  bar.  Fencing  consists 
of  chestnut  or  cedar  posts  not  less  than 
6  ins.  in  diameter  spaced  8  ft.  apart  and 
set  3  ft.  in  the  ground  and  35^  ft.  above. 
The  top  rail  is  4  ins.  square  and  the  side 
rail  of  2x6-in.  spruce.  Wages  in  Massa- 
chusetts in  1907  per  8-hour  day  were 
about  as  follows:  Common  labor,  $1.75 
to  $2.25:    team   with   driver.   $4.50   to  55 
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A  Large  Sheet  Piling  Job,  With  a  New 
Type  of  Steel  Sheet  Piling. 

The  accompanying  cuts  show  the  char- 
acter of  the  steel  sheet  piHng  being  used 
in  the  construction  of  the  cofferdam  for 
the  new  government  ship  dock  in  Black 
Rock  Harbor,  at  BufTalo.  \.  Y.  This  lock 
when  completed  will  be  one  of  the  largest 
in  the  world  and  the  cofferdam  construc- 
tion requires  7,00(1  tons  of  steel  sheeting. 
This  cofferdam  is  947  ft.  long,  245  ft. 
wide  outside  dimensions  at  one  end  and  2(in 
ft.  at  the  other  end,  and  requires  lengths 
of  44  ft.  to  oO  ft.  of  piling.  The  wall  of 
the  cofferdam  is  made  of  two  lines  of  pil- 
ing 30  ft.  apart,  with  division  pockets  at 
•W-ft.  intervals,  forming  30-ft.  square  pock- 
ets     Later  these  pockets  will  be  filled  with 


Fig.  1. 


clay  to  form   the   solid   wall   of  the  coffer- 
dam. 

The  steel  sheeting  for  the  cofferdam  is 
a  special  rolled  one-section  s:eel  sheet  pih 
recently  put  on  the  market  by  the  Lacka- 
wanna Steel  Co.,  Buffalo.  X.  Y. 

The  cuts  represent  clearly  the  form  of 
the  piling  as  rolled,  and  it  will  be  noted 
that  in  this  piling  the  flanges  on  the  same 
side  of  the  web  are  similar  in  design.  The 
shorter  flanges  are  hook  shaped  and  en- 
gage with  the  corresponding  hooked  flange 
of  the  adjacent  section.  The  longer 
flanges  are  shaped  as  shown  to  form  a 
guard  around  the  hook  of  the  adjacent 
section.  When  the  piling  is  driven  the 
hooked  flanges  prevent  longitudinal  dis 
placement,  while  the  guard  flanges  prevent 
lateral  displacement,  and  assist  to  pievent 
longitudinal    displacement    of    the    sections. 
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11k-  jomt  has  three  point>  of  bearin,« 
which  produce  a  positive  and  double  inter- 
lock, firm  and  close,  offering  in  a  built  up 
wall  a  rigid  resistance  to  withstand  the 
strain  to  which  such  a  wall  is  subjected, 
particularly  the  longitudinal  strain,  and 
the  side  or  buckling  strains.  At  the  same 
time  this  interlock,  with  a  bearing  on  both 
side*  of  the  web.  is  such  as  to  hold  the 
piling  in  line  while  being  driven,  and  to 
form   a  straight   wall. 

In  the  development  of  tliis  bar  special 
attention  was  given  to  the  design  of  the 
rianges  which  form  the  interlock  to  secure 
for  this  joint  the  maximum  strength 
.against  pulling  apart  while  being  driven, 
and  at  the  same  time  to  produce  a  form 
which   should  he   simple,  interlock  perfect- 


ly, and  have  the  material  so  distributed  as 
to  give  the  large.-t  radius  of  gyration,  and 
correspondingly  high  strength. 

The  illustrations  show  the  adopteil  sec 
tions  and  before  placing  them  on  the  mar- 
ket an  experimental  cofferdam  was  driven 
with  32-fL  lengths  of  12%-in.  sheet  piling. 
The  material  enclosed  was  subsequently 
excavated  in  order  to  ascertain  the  condi- 
tion of  the  piling  after  driving,  and  to  de- 
termine its  efficiency  as  a  protection 
against  leakage.  The  result  of  this  experi- 
ment proved  that  the  interlock  was  per- 
fect, and  that  the  joints  were  practically 
water  tight.  A  series  of  tests  was  also 
conducted  to  determine  the  strength  of  the 
interlock,  and  the  average  of  these  tests 
shows  that  with  two  12%-in.  sections  in- 
terlocked the  joint  has  in  tension  a  value 
of  9,700  lbs.  per  linear  inch  of  bar. 

One  feature  of  this  bar  is  the  ability  to 
turn  various  angles  and  still  maintain  a 
perfect  interlock,  the  shape  of  the  inter- 
locking flanges  and  hooks  permitting  a 
change  in  a  direction  with  a  line  of  piling 
in  case  of  the  encountering  of  bowlders, 
etc. 

A  second  feature  is  that  when  driven  in 
ordinary  soil,  such  as  clay  and  quicksand, 
enough  of  the  soil  works  into  the  joints 
to  make  them  practicaly  water  tight.  If 
driven  in  clear  water  the  usual  methods 
of  packin.g,  if  necessary,  may  be  employed 
to  produce  a  water  tight  joint. 

The  table  below  show-s  the  standard 
weights  and   widths   of  sections   rolled : 

Thick-  Weight  Distance  Weight  Widili 

ness  of     1  i-r  .sq.  C.  to  C.  per  lin.  nf  joint 

web.     ft.  of  wall,  of  joints.         ft.  over  all. 

ins.           lbs.  ins.               Its.  ins. 

ii             40.00  12%  42.500  :;  45  04 

%             35.00  12?i  37.1S7  .•!  4.-./r.4 

H             19.70  7  ll.iiOO  I   .'>:!/«4 

An  ordinary  pile  driver  is  used,  the  head 
of  the  piling  being  fitted  with  an  iron  cap 
having  a  wooden  cushion  interposed  be- 
tween the  iron  cap  and  the  hammer  of 
the  pile  driver.  In  driving,  satisfactory 
results  have  been  obtained  in  keeping  the 
vertical  alignment  of  the  bar.  This  is  an 
important  point,  especialy  where  a  long 
well  is  driven  and  long  lengths  are  used. 
\n  the  closing  of  rectangular  pockets  the 
vertical  alignment  must  be  true  in  order 
that  the  closing  pile  will  drive  freely  for 
its  full  len.gth  and  not  strain  the  interlock. 

Fabricated  corners  arc  formed  by  fitting 
the  edges  of  two  half  sections  at  the  de- 
sired angle  by  means  of  structural  steel 
angles.  Junction  members  for  cross  walls 
are  made  up  of  a  full  section,  a  half  sec- 
tion and  two  angles  riveted  together.  Both 
stvles  of  fabricated  cnrncrs  .-iri-  shown  by 
F^g.   2. 


The  .Argentine  Government  has  granted 
a  concession  to  the  Southern  Railway  Co. 
for  the  construction  of  nine  branches  and 
extensions  of  the  total  aggregate  length  of 
.12(i.42  miles,  the  most  important,  and  one 
of  those  which  is  required  to  be  first  com- 
pleted, being  the  extension  of  the  N'cu- 
quen  line  to  the  Chilean  frontier  in  the 
Cordillera. 


The  Importance  of  Records  in  Engineer- 
ing Work.* 

BV   E.    E.    HOWARD.t 

.As  engineering  has  to  do  with  all 
branches  of  science  and  business,  there  arc 
records  to  make  of  many  different  kinds 
When  an  engineer  prepares  a  design,  as  a 
banker  he  has  records  of  money;  as  a  mer 
chant  records  of  prices ;  as  a  bookkeeper 
records  of  costs;  as  a  railroader  records  of 
tariffs;  as  a  producer  records  of  materials: 
as  a  manufacturer  records  of  manufac- 
tures ;  as  a  lawyer  records  of  law ;  as  an 
artist  records  of  eternal  fitness;  as  a  his- 
torian records  of  achievements ;  and  as  a 
poet  records  of  his  own  imagination. 

Engineering  is   not   wild  guessing ;   it   is 
materialized,   systematized,   scientific   imag 
ining.    In  addition  to  being  able  to  imagine 
what  may  be  done,  an  engineer  must  have 
the   records   of    what   has    been   done,    for 
only  so  can  such  imagining  be  scientifically 
economical.      It   would   be   a   sad   thing    if 
each  inventor  had  to  go  back  to  the  begin 
ning  and  repeat  all  the  work  of  his  prede 
cessors. 

My  desire  is  to  outhne  something  of  the 
records  an  engineer  may  be  interested  in, 
from  perhaps  a  slightly  different  point  of 
view  than  the  reader  has  heretofore  had. 
Many  of  the  articles  written  on  records 
consists  of  a  bewildering  number  of  exam- 
ples of  "forms  used,"  leaving  little  coherent 
impression  of  the  principles  of  record 
keeping.  So  many,  so  universal  are  the 
records  to  be  made  by  the  engineer,  so  con 
stantly  does  he  make  them,  and  so  wide 
are  the  ramifications  that  the  work  a' 
sumes  that  I  can  but  direct  attention  to  a 
general  view  of  the  subject,  with  a  few 
illustrations.  If  you  determine  in  your 
own  mind  the  necessity  and  importance  of 
this  part  of  your  work,  your  own  ingenui- 
ty will  develop  the  details. 

Take,  for  example,  a  single  structure 
from  its  inception  to  its  completion.  .As- 
sume it  is  a  bridge.  Somebody  calls  on  the 
engineer  to  find  out  about  building  the 
structure,  and  the  records  begiiL  Letters 
are  the  first  record.  Then  comes  examina- 
tion of  the  site,  and  investigation  of 
bridges  in  a  similar  position.  The  prelimi- 
nary report,  a  preliminary  estimate  of 
some  sort,  more  letters,  record  of  decision 
to  build,  surveys  and  borings  with  records, 
designs  with  records,  specifications,  draw- 
ings (records  themselves),  records  of  con- 
tracts, records  of  construction,  records  of 
field  work,  monthly  estimates,  records  of 
acceptance,  final  record  of  completed  struc- 
ture— and  you  have  left  your  engineer  but 
little  time  but  to  make  records. 

It  is  not  necessary  for  the  young  engi- 
neer to  wait  until  he  is  called  on  to  do 
some  large  work  before  he  begins  to  make 
records  in  line  with  his  chosen  profession, 

•  .Abstract  of  a  paper  in  the  Nebraaka  Blue 
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lor    lie   cannot    proccd   at   all   without   this 
record  making  being  thrust  upon  liini. 

Records  are  made  for  information,  to 
preserve  and  convey  thought.  It  is  axio- 
matic to  say  that  the  record  should  be 
clear  and  plain.  Records  are  for  others  as 
well  as  ourselves.  If  the  thought  is  worth 
recording  at  all,  it  should  be  done  in  such 
fashion  that  it  will  convey  information  of 
a  definite,  intelligible  sort.  Here  arc  two 
primary  principles  in  record  making: 

(1)  Records  arc  for  information. 

(2)  Paper  is  clicap. 

Legibility  is  of  first  importance  and 
should  be  attained,  even  though  it  is  some- 
times troublesome  and  expensive  to  do  so. 
A  commonplace  subject  which  deserves  at- 
tention is  good  hand  writing.  Writing  is 
good  if  it  is  legible,  whatever  the  style  of 
penmanship,  and  no  amount  of  ornate  capi- 
talization will  atone  for  subject  matter  that 
cannot  be  easily  read.  Legible  and  orderly 
writing  and  figuring  will  advance  the  be- 
ginner in  the  estimation  of  every  one  with 
whom  he  has  business.  The  time  when  a 
young  engineer  will  have  his  own  stenog- 
rapher to  take  care  of  the  legibility  of  his 
correspondence  and  records  may  be  far 
distant;  it  is  worthy  of  careful  considera- 
tion that  almost  the  first  immediate  con- 
nection the  beginner  will  have  with  en- 
gineering will  be  making  his  part  of  cer- 
tain records,  and  in  that  part  hand  writing 
and  figuring  will  be  the  main  factors.  By 
"write"  I  do  not  mean  literary  composition, 
but  merely  the  mechanical  act  of  "tracing 
or  inscribing  symbols  or  ideographs." 

Ass«ming  then  a  serviceable,  legible  sys- 
tem of  characters,  here  is  another  impor- 
tant principle  of  record  making : 

Systematic  Arrangement. — An  orderly 
allotment,  a  systematic  arrangement  of 
symbols,  of  characters,  of  words,  terms, 
and  of  every  detail  of  a  record  is  essential 
to  make  that  record  complete.  Accuracy  is 
enhanced  by  a  symmetrical,  methodical  ap- 
portionment and  classification  of  data, 
while  a  record,  however  complete,  if  put 
together  in  a  chaotic,  ill  arranged  way,  may 
lead  to  confusion;  and  the  purpose  of  rec- 
ords is  information,  easy,  accurate  infor- 
mation. 

The  next  important  principle  of  record 
making  is  permanence.  Of  all  deplorable, 
unsystematic  habits  of  record  making  none 
is  so  bad  as  the  making  of  desultory  notes 
on  loose  sheets.  Records  should  be  kept  in 
books  or  bound  into  books  or  some  worka- 
ble substitute.  In  some  of  the  large  draft- 
ing rooms  of  the  structural  shops  of  this 
country  every  mark  of  a  pencil  is  required 
to  be  put  down  in  a  scratch  book,  each  and 
every  simple  arithmetical  operation,  all  so 
they  can  be  found  when  the  inevitable 
checking  up  comes.  Too  often  it  happens, 
if  notes  are  made  on  such  nondescript 
sheets,  that  they  are  misplaced  or  lost  even 
before  they  are  old ;  and  one  is  forced  to 
the  undignified  and  annoying  attitude  of 
looking  in  the  waste  basket.  Such  a  ne- 
cessity in  an  engineering  work  is  an  indi- 


cation of  a  lamentable  lack  of  system,  for 
information  should  be  recorded  so  as  to  be 
available.  To  quote  from  two  well  known 
passages  in  literature,  "Order  is  heaven's 
first  law"  and  "Wliat  thou  seest  write  in  a 
book." 

I  have  had  to  take  a  dozen  small  pieces 
of  paper,  torn  off  a  little  scratch  pad, 
neither  numbered  nor  marked  by  headings, 
and  by  successive  alternative  arrangements 
find  from  them  the  notes  to  determine 
sizes  and  elevations  for  the  abutments  of  a 
bridge.  It  would  be  superhuman  if  such 
practices  did  not  lead  to  errors  and  subse- 
quent expense,  for  straightening  out  pre- 
ventable errors. 

As  well  as  forcing  some  systematic  ar- 
rangement, an  additional  advantage  books 
have  is  that  they  are  a  step  at  least  toward 
permanency.  The  necessity  for  permanen- 
cy in  many  records  that  have  to  do  with 
the  expenditure  of  money,  your  own  or 
some  other  man's,  is  so  well  recognized  by 
good  business  men  that  eveiy  engineer 
should  feel  his  own  obligation  to  keep  his 
own  records  in  permanent  shape. 

All  are  familiar  to  some  extent  with  the 
usual  field  books  for  engineer's  records, 
and  with  forms  for  certain  notes. 

It  is  customary  and  in  accord  with  every 
idea  of  order  to  have  similar  notes  follow 
a  set  standard.  But  even  these  standards 
are  oftentimes  arranged  and  filled  in  in 
such  a  way  that  no  one,  even  the  maker, 
can  after  a  lapse  of  time  determine  the 
meaning  of  the  notes. 

The  field  notes  of  a  survey,  of  a  pile 
driving  outfit,  of  a  force  account,  of  any- 
thing, ought  to  contain  all  the  information 
at  hand  in  some  sensible  arrangement.  For 
instance,  a  pile  recorder  may  proceed  to 
systematically  designate  the  piles  in  the 
bents  as  Nos.  1,  2,  3,  4,  and  5,  and  that  may 
be  clear  in  the  notes,  while  you  may  search 
in  vain  whether  he  counted  from  the  east, 
west,  north,  or  south. 

It  not  infrequently  happens  that  the  pre- 
liminary draft  of  notes  of  some  kind  must 
be  made  hurriedly  or  under  circumstances 
which'prevent  a  perfectly  satisfactory  final 
record  being  prepared  at  the  time.  The 
trouble  and  expense  of  doing  some  piece  of 
preliminary  work  all  over  again  may  arise 
from  losing  all  or  a  portion  of  a  set  of 
notes  before  they  have  been  put  in  perma- 
nent shape.  The  first  notes,  too,  should 
always  be  kept  so  that  they  can  be  referred 
to  when  necessary  for  confirmation. 

Field  notes  should  be  concise,  yet  com- 
prehensive. In  making  them  everything 
should  be  put  down  that  the  taker  thinks 
will  be  needed,  and  then  all  the  things  he 
thinks  he  will  remember.  They  should 
contain  all  the  facts  of  the  matter  in  hand, 
yet  they  should  be  to  the  point  and  concise. 
But  the  conciseness  must  not  be  carried  to 
the  point  of  leaving  out  information  which 
another  person  would  need  in  checking 
over  the  notes,  and  it  is  from  the  stand- 
point of  the  other  fellow  that  notes  should 
generally  be  taken  and  kept.     Faulty  mem- 


ories show  tliemselvcs  at  the  most  incon- 
venient times,  the  employes  in  charge  of 
certain  branches  of  work  change,  and  the 
only  safe  standard  is  to  have  an  intelligent 
record  that  any  intelligent  man  can  com- 
prehend. Two  words  need  not  be  used 
where  one  would  serve,  but  that  one  should 
not  be  omitted. 

The  value  of  comprehensiveness  in  rec- 
ords and  the  way  to  secure  it  was  im- 
pressed upon  my  mind  once  on  an  inspec- 
tion trip,  when  examining  a  number  of 
bridges.  The  engineer  whom  I  accompa- 
nied made  the  notes,  while  I  did  the  climb- 
ing around,  in  addition  to  which  I  made 
my  own  notes.  Each  time  I  would  be 
through  and  impatient  to  move  on  to  the 
ne.xt  bridge,  and  he  would  still  be  writing 
notes.  When  the  time  came  for  account- 
ing and  the  notes  were  to  be  worked  up. 
mine  were  decidedly  lacking  and  his  con- 
tained information  which  I  had  instinctive- 
ly left  to  memory,  and  of  course  a  fallible 
memory. 

Comprehensiveness  without  discrimina- 
tion is,  of  course,  "multiplying  words  with- 
out knowledge."  Notes  may  be  made  so 
verbose  as  to  be  bunglesome,  bootless  la- 
bor, just  as  is  the  painstaking  gathering  of 
witless  data. 

A  form  of  record  adaptable  to  all  engi- 
neering work  and  to  all  engineers  from  the 
student  to  the  specialist  is  the  working 
diary.  Such  a  record  almost  never  comes 
amiss ;  its  value  is  so  well  known  that  com- 
ments are  almost  superfluous.  The  per- 
sistent regularity  with  which  a  diary  must 
be  kept  going  is  extremely  trying,  yet  in 
personal  satisfaction  over  the  absolute 
knowledge  it  gives  of  past  events,  which  a 
diary  contributes  in  such  degree,  it  repays 
all  the  labor  expended.  In  case  of  dispute 
such  a  record  is  almost  invaluable,  and  in 
legal  afifairs  it  is  accorded  marked  consid- 
eration, even  if  merely  used  to  refresh 
memories  ever  growing  stale.  No  more 
praiseworthy  habit  can  be  formed  tlian  the 
keeping  of  a  continuous  diary  of  facts.  No 
one's  life  is  so  bare  but  tliere  are  matter? 
worthy  of  record — facts  which  may  become 
of  use.  A  personal  experience  on  the  wit- 
ness stand  where  a  sinall  diary  served  as 
an  appreciated  staflf,  is  fresh  in  the  mind 
of  the  writer,  and  served  to  impress  upon 
him  the  great  use  of  such  records. 

Letter  writing  and  correspondence  form 
one  of  the  most  universal  and  important 
forms  of  record.  Letters  betray  charac- 
teristics to  the  distant  recipient,  neatness 
or  slovenliness  of  body  or  of  mind,  and 
impress  him  for  or  against  us  inevitably. 
Moreover  the  most  important  thing  in  any 
business  transaction  is  for  the  letter  to 
convey  to  the  recipient  the  meaning  in- 
tended by  the  writer.  Use  the  words  that 
will  convey  to  some  one  else  the  impres- 
sion you  want  to  make.  The  composition 
of  a  letter  must  conform  to  this  rule  to  be 
effective.  When  you  get  through  saying 
something  stop. 

When  vou  send  awav  a  record  of  vour- 
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self  into  the  hands  of  another  person  at  a 
distance  you  ought  to  have  a  copy  of  that 
record  for  your  own  satisfaction  and  safe- 
ty. A  most  primary  business  caution  that 
can  always  be  practiced  with  benefit  is  the 
preservation  of  a  copy  of  all  letters  of  a 
business  nature.  The  copy  press  is  usually 
available,  or  the  convenient  roll  book  may 
be  used. 

The  proper  filing  and  keeping  track  of 
letters  has  among  modern  business  men 
reached  a  high  degree  of  efficiency.  A 
method  once  much  in  vogue  was  to  lile  all 
letters  received  alphabetically  and  consecu- 
tively, and  an  answer  to  all  letters  would 
be  found  in  the  press  copy  book  of  the 
same  date.  This  scheme  has  some  advan- 
tages, but  is  now  largely  supplanted  by  fil- 
ing under  subject  and  individual,  briefly 
outlined  as  follows  : 

To  each  letter  a  carbon  copy  of  the  re- 
ply is  attached ;  and  it  is  possible  imme- 
diately to  trace  through  the  whole  corre- 
spondence on  a  given  subject.  Each  letter 
written  deals  about  one  matter  preferably, 
or  about  allied  points  of  one  matter;  and 
where  several  widely  dififerent  subjects  are 
to  be  attended  to,  a  separate  letter  is  to  be 
written  on  each.  Take  for  illustration  a 
manufacturing  concern.  Each  piece  of 
work  will  be  given  a  contract  number  and 
a  folder  provided  for  each  correspondent 
who  writes  about  that  contract ;  one  gen- 
eral folder  or  drawer  or  box  is  provided 
to  include  all  the  individual  folders,  and 
the  whole  correspondence  about  the  con- 
tract is  at  once  at  hand.  Often  you  see  on 
Jnisiness  letters  this  legend,  "Please  refer 
to  file  No.  — ."  And  often  also  a  line  stat- 
ing the  subject.  In  addition  to  the  carbon 
copy  of  the  letter  a  press  book  copy  is  kept. 
You  will  find  substantially  this  system  in 
use  in  most  of  the  railroad  offices,  as  well 
as  in  private  business  concerns.  .■\ny  sys- 
tem of  filing  or  recording  correspondence 
has  the  same  end  in  view  of  a  systematic 
arrangement  of  the  records  to  secure  tlieir 
permanence  and  availability.  A  discussion 
of  filing  is  equally  applicable  to  all  other 
kinds  of  records,  as  well  as  to  letters.  Xu- 
merous  systems  have  been  developed  and 
are  in  use  for  keeping  records  of  various 
kinds.  The  best  system  for  a  given  case  is 
dependent  on  the  particular  phase  of  in- 
formation wanted  from  that  record,  and 
the  frequency  of  that  want.  These  two  fac- 
tors must  be  approximately  determined, 
and  a  filing  system  developed  accordingly. 
For  instance,  Tuttle  &  Pike  in  Kansas  City 
do  a  very  large  city  survey  business,  and 
they  have  developed  a  system  of  indexing 
the  notes  of  their  innumerable  surveys  for 
past  years,  so  that  in  an  astonishingly  short 
time  they  can  give  you  the  references  to  a 
lot  corner  or  a  street  corner.  It  is  the 
daily,  maybe  hourly,  occurrence  to  seek 
such  references.  In  other  offices  of  slight- 
ly different  scope  of  work  this  careful  in- 
dexing of  street  references  is  not  necessary 
or  desirable,  for  that  particular  form  of 
information   is   required   only   at  intervals. 


and  it  is  economical  to  spend  more  time 
looking  for  a  reference  than  so  much  time 
in  the  preparation  of  an  index  to  be  but 
seldom  used.  It  is  well  to  remember  that 
indices  and  files  are  useful  only  as  they 
lighten  the  total  labor  and  expenditure  of 
time.  There  is  no  sense  in  spending  more 
time  in  sharpening  the  ax  than  in  cutting 
down  the  tree. 

This  is  tlie  age  of  the  card  index.  It 
confronts  us  on  every  hand;  it  shouts  with 
capital  letters  on  the  street  car  advertise- 
ment and  every  one  knows  that  no  matter 
what  he  has  to  file,  no  matter  what  kind  of 
data  he  is  troubled  with,  no  matter  how 
limited  or  extensive  his  filing  needs  may 
be,  everything  is  provided  for.  A  more 
satisfactory  system  has  not  been  invented; 
but  in  becoming  enthusiastic  over  any  cata- 
loguing scheme  it  must  be  always  remem- 
bered that  tlie  index  is  the  servant,  not  the 
master;  the  means,  not  the  end. 

Drawing  as  a  means  of  recording  and 
conveying  thought  is  one  of  the  most  inter- 
esting to  me  of  the  methods  of  making 
records.  To  originate  a  detail  or  combina- 
tion of  details,  and  then  to  put  down  on 
the  drawing  board  your  plan  and  your  de- 
tail so  as  to  carry  out  your  .scheme  is  a 
most  engrossing  occupation.  In  plans,  the' 
same  as  in  other  records,  the  identical, 
axiomatic,  obvious,  simple  rule  holds  sway. 
The  record,  if  not  intended  merely  for 
personal  use,  must  convey  to  some  one  else 
a  meaning.  The  humiliation  of  an  inexpe- 
rienced draftsman  whose  plan,  on  being 
manufactured  by  some  medianic,  turns  out 
different  from  what  he  intended,  and  with 
good  reason,  from  the  workman's  stand- 
point, is  not  the  only  unfortunate  result  of 
a  drawling  which  does  not  embody  data  so 
arranged  as  to  be  understandable  by  the 
user  as  well  as  the  maker. 

One  matter  which  should  receive  care  in 
plan  making  is  the  mutual  correlation  of 
various  parts.  Usually  in  an  extensive 
work  contractors  or  mechanics  have  plans 
only  of  their  particular  share,  and  build  in 
accordance  therewith,  trusting  entirely  to 
the  detailer  that  their  portion  w^ill  fit  to 
the  work  of  the  other  builders.  Especially 
when  a  change  is  made  on  one  drawing  or 
on  one  detail  it  should  be  traced  through- 
out all  the  parts  that  may  be  affected.  For 
instance.  I  have  set  anchor  bolts  according 
to  substructure  plans,  only  to  find  later  that 
the  steel  work  would  not  fit.  a  mistake  due 
wholly  to  limited  corrections. 

If  a  drawing  is  made  for  construction,  it 
is  well  to  remember  that,  however  easy  it 
may  be  in  the  drawing  room  to  spread 
three  or  four  sheets  out  on  a  desk  and  com- 
pare from  one  to  another  to  find  one  lone- 
some dimension,  it  is  an  entirely  different 
thing  W'hen  you  are  shoe  deep  in  mud,  with 
the  rain  dripping  on  your  print. 

A  plan  should  either  frankly  acknowl- 
edge that  the  details  are  to  be  left  to  the 
user  or  else  should  give  every  detail  exact- 
ly. If  the  former,  well  and  good :  the  user 
can  proceed  on  a  basis  of  adapting  his  own 


ideas  and  the  maker  of  the  plans  will  be- 
come a  smaller  and  smaller  factor  in  the 
matter.  Unless  it  shows  him  what  it  pre- 
tends to,  a  plan  is  a  trouble  instead  of  a 
help;  unless  a  map  really  indicates  the 
geographical  relations  it  is  supposed  to,  it 
is  of  little  use.  There  is  some  discussion 
from  time  to  time  regarding  shop  draw- 
ings for  structural  steel,  as  to  when  the  ad- 
vantage and  economy  of  making  them 
ceases  and  it  becomes  advisable  to  lay  out 
in  the  shop  directly  without  templates.  Tht 
same  general  proposition  is  met  with  in 
any  kind  of  drawing.  To  work  to  tha'. 
point  only  in  accuracy  of  detail  which  will 
be  of  advantage  to  the  ultimate  end  should 
be  the  aim  of  the  plan  maker. 

In  the  main  the  deficiencies  of  drawings 
as  records,  aside  from  the  matter  of  ordi- 
nary mistakes  and  ordinary  errors,  arc  due 
to  a  lack  of  conception  on  the  part  of  the 
plan  maker  as  to  how  the  user  of  the  plans 
will  perform  the  work.  The  natural  con- 
clusion is  that  only  the  man  who  has  done 
the  class  of  work  involved  can  properly 
make  the  plan.  This  is  not  always  practi- 
cable, but  it  is  always  possible  for  the  de- 
signer and  detailer  to  have  clearly  in  his 
mind  just  how  he  would  take  each  step,  if 
he  were  to  follow  the  plan  and  build 
thereto.  Sometimes  you  will  come  across 
the  plan  of  a  structure,  a  careful  examina- 
tion of  which  will  show  that  it  has  been 
made  so  that  it  will  be  utterly  impossible  to 
construct  the  work  by  any  known  method. 
In  fact  it  would  be  necessary  for  the 
whole  edifice  to  spring  into  existence  at 
once.  It  is  not  uncommon  to  find  in  steel 
work  instances  where  members  must  first 
be  taken  apart  before  they  can  be  put  to- 
gether, and  rivets  which  no  human  riveting 
tool  can  drive.  I  have  seen  plans,  sup- 
posedly complete,  for  substructure  for 
bridges  and  arches,  from  which  it  was  not 
possible  without  considerable  additional 
figuring  to  proceed  to  the  laying  out  of  the 
work,  even  though  the  sheet  was  abundant- 
ly supplied  with  dimension  lines  and  cer- 
tain dimensions.  If  the  maker  of  a  plan 
could  not  lay  out  his  work  from  his  own 
drawings,  he  accords  a  superior  wisdom  to 
some  one  else  to  make  anything  out  of 
them. 

A  carefully  made  plan  is  certain  to  save 
expense  in  time  and  labor  by  having  tlie 
thinking  out  done  only  once.  The  leading 
features  and  dimensions  should  be  given 
the  most  prominence,  and  the  lesser  fol- 
lowed out  in  regular  order,  till  those  de- 
tails arc  reached  which  will  be  worked  out 
in  less  time  by  the  user  than  by  the  maker. 
Above  all.  in  making  plans  intended  to  con- 
vey information,  there  must  be  informa- 
tion to  start  with. 

An  important  form  of  record  for  pro- 
moting the  advancement  of  engineering 
knowledge  is  the  record  of  completed 
work.  Sometimes  the  anxiety  to  stop  ex- 
pense immediately  on  the  cessation  of  work 
causes  records  to  be  left  in  an  unfinished 
condition,  and  at  later  times  this  turns  out 
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•o  be  an  expensive  economy.  Theorelically 
when  a  piece  of  work  is  finished,  the  rec- 
ords of  that  work  arc  finislicd  also,  but 
practically  this  does  not  always  follow,  and 
a  short  time  spent  in  indexing  and  arrang- 
ing working  notes  when  they  are  fresh 
will  save  much  time  later.  For  instance,  it 
may  at  some  time  be  of  importance  to 
know  quickly  just  how  deep  the  piles  of  a 
certain  trestle  were  driven,  or  what  load  a 
certain  floor  was  figured  for,  or  what  pres- 
sure per  square  foot  was  allowed  on  cer- 
tain material,  or  even  who  inspected  certain 
work.  The  idea  sometimes  expressed  that 
now  we  have  our  building,  or  bridge,  or 
embankment,  or  cut,  we  can  look  at  them 
and  tell  how  big  they  are  is  so  unwise  that 
its  prevalence  is  surprising.  When  a  work 
is  completed,  the  best  thing  is  either  to 
make  a  new  drawing  showing  the  structure 
as  built,  or,  better  perhaps  and  cheaper,  is 
to  take  the  tracing  of  the  original  plan  and 
mark  "As  built"  on  each  governing  dimen 
sion,  and  give  data  of  revision,  in  no  case 
erasing  the  original  plan.  For  it  some- 
times happens  that  after  a  lapse  of  time 
plans  are  looked  up  for  some  data  as  to 
the  existing  structure,  and  it  is  easy  to 
confuse  the  actual  w-ilh  the  original  plan. 
it  being  rare  indeed  that  a  plan  is  carried 
out  in  detail  as  at  first  contemplated. 
Aside  from  the  personal  value  of  a  record 
of  completed  work,  there  is  a  value  to  the 
profession  at  large.  It  is  essential  that  rec- 
ords be  made  of  complete  work,  so  that  it 
may  be  studied  later  as  a  basis  for  the  gen- 
eral engineering  information  which  we  all 
depend  on  for  the  advancement  of  the  pro- 
fession. 

The  criticism  may  be  made  that  the 
keeping  of  such  exhaustive  records  is  so 
expensive  and  demands  so  much  time  and 
attention  that  after  all  it  is  not  worth  the 
pains  necessary  to  keep  it.  Records  of 
course  are  utilitarian.  Every  engineer  must 
determine  for  himself  how  far  he  will  go 
and  how  completely  he  will  keep  his  rec- 
ords. The  purpose  of  this  article  is  to  em- 
phasize the  prime  importance  of  record 
making  in  general  and  the  characteristics  it 
must  possess  to  be  valuable  as  record  mat- 
ter. The  various  branches  of  the  science 
of  record  taking  and  keeping  can  be  deter- 
mined by  each  engineer  as  he  goes  along, 
and  he  must  decide  where  to  draw  the  line 
between  expense  and  completeness  of  rec- 
ord. But  he  should  realize  that  the  record 
is  in  general  one  of  the  most  important 
features  of  an  engineering  undertaking, 
and  that  the  ability  of  making  appropriate 
records  for  a  given  piece  of  work  is  some- 
thing he  should  devote  himself  to  acquir- 
ing. 

To  summarize  the  principles  the  writer 
considers  important  to  keep  in  mind  in  the 
making  of  engineering  records,  the  follow- 
ing points  may  be  mentioned : 

Records  arc  for  information,  therefore 
they  should  he  legible,  concise  and  compre- 
hensive, permanent,  accurate  and  intelligi- 
ble. 


It  may  be  borne  in  mind  that  memory  is 
fallible:  paper  is  cheap;  that  books  were 
invented  to  keep  together  loose  sheets;  that 
if  a  record  is  correct  one  time,  it  usually 
never  needs  to  be  made  over  again ;  the 
only  safe  rule  is  to  make  the  record  entire- 
ly complete  when  preparing  it.  To  be  usa- 
ble, records  should  be  so  filed  and  stored 
as  to  be  available,  for  the  beginning  whert 
we  start  and  the  ending  where  \ve  finish 
have  the  one  criterion,  records  are  for  in- 
formation, and  the  test  for  a  record  is  will 
this  inform? 

Record  making  is  but  one  of  the  details 
of  our  profession,  but  perfecting  that  detail 
will  be  of  advantage  on  the  whole  in  order 
that  past  achievements  may  be  surpassed, 
that  the  deserved  confidence  and  status  be 
accorded  our  profession  in  the  minds  of 
the  general  public  and  that  more  economi- 
cally and  more  efficiently  the  great  forces 
of  nature  may  be  utilized  for  the  advantage 
of  mankind. 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
GiNEERiNG-Co.VTRACTiNG.  If  you  are  m  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0S62.  Concrete  Machinery.— Miracle 
Pressed    Stone   Co.,    .Minneapolis.    Minn. 

This  largre  14.'i-p.'ise  book  lists  the  complete 
and  varied  line  of  machines,  tools,  supplies. 
etc..  made  by  the  above  well-known  con- 
cern for  concrete  workers.  Block  machines 
ard  molds  of  all  kinds  are  the  important  spe- 
cialties of  the  firm.  The  molds  for  cement 
sewer  pipe  are  very  complete  and  their 
merits  are  fullv  presented  in  the  book. 
Other  notable  devices  are  collapsible  molds 
for  culverts.  Mastodon  and  X-Li-.\11  trac- 
tion concrete  mixers,  and  molds  for  orra- 
mental  work.  The  book  in  addition  to  de- 
scriMng:  the  various  machines  and  tools 
listed  gives  a  large  amount  of  useful  in- 
formation for  doing  concrete  work  of  all 
kinds.  Concrete  workers  should  secure  a 
copy. 

No.  0463.  Steel  Mine  Timbers. — Carnegie 
Steel  Co.,   Pittsburg.   Pa. 

This  33-page  pamphlet  presents  an  ex- 
ceedingly well  thought  out  argument  in 
favor  of  the  econom.v  of  steel  timbers  for 
mining  work.  A  brief  history  of  the  meth- 
ods of  timbering  mines  is  given  and  js  fol- 
lowed by  a  statement  of  the  advantages  of 
steel  timbers,  the  method  of  using  them  and 
their  economy.  Line  dntwings  .ind  half- 
tones show  the  construction  and  installation 
of  steel  timbers.  The  pamphlet  Is  of  inter- 
est not  only  to  the  mining  engineer,  but  to 
other  engineers  for  the  technical  informa- 
tion it  gives  on  the  subject  of  mine  lim- 
bering. 

No.  0S64.  Concrete  Facts.— William  B. 
Hough  Co..  Cliicago.    111. 

This  IS-page  pamphlet  gives  a  variety  of 
well  selected  information  on  tho  materials, 
proportioning,  mixing.  Ininsporling  and  plac- 
ing of  concrete.  Methods  of  ji'ining  new  con- 
crete to  old.  the  Are  resisting  qualities  of 
concrete,  concrete  as  a  protection  of  metal, 
etc..  are  also  discussed.  The  pamphlet  is 
worth  securing. 

No.  08S5.  Contractors'  Tents.— Morrison 
Tent  &    Awning  Co..    St.    I^ouis.    Mo. 

Complete  lists  of  stable  and  contract- 
ors' tents,  canu>  furnlturi'.  oil  and  can- 
vas clothing,  tarpaulins,  etc..  are  given  in 
this  24-page   cat.ilog. 

No.  0866.  Conveying  Machinery. — Howe 
Scnie  Co..   Chicago,  HI. 

This  pamphlet  Illustrates  and  describes 
some  of  the  various  conveying  machines 
made  bv  the  company  named,  which  makes 
a  specialty  of  machlner>-  for  handling  freight. 


packages,  barrel.s.  boxes,  sacks,  tmlen.  mer- 
chpndise  of  all  kinds,  or  any  material  lliat 
reguirea  to  tie  transferred  in  warehouses, 
frelghthouses.  powerhouses,  boilorhouses. 
mills,  ard  to  or  from  storage  on  marine 
docks,  railroads,  etc.,  horizontally,  vertically, 
or  on  an   Incline. 

No.  OSBT.  Hoisting  Machinery.— The  Na- 
tional   Kqulpment   Co..   Chicago.    HI. 

A  wide  variety  of  machinery"  Is  Included 
In  this  40-paRe  catalog.  There  are  steam, 
electric  and  gasoline  hoisting  engines,  der- 
ricks and  derrick  fittings,  drop-bottom  and 
clamshell  buckets,  pneumatic  motor  and 
cyllrd'r  hoists  and  lifting  magnets.  Other 
specialties  Include  dump  cars  and  wagons, 
concrete  mixers,  pumps  and  a  portable  stone 
crushing  machine  with  conveyor  atlar-hment. 

No.  0868.  Portable  Steam  Hoisting  En- 
gines.— lohn  F.  Byers  Machine  Co..  Ri- 
verna,  O. 

This  75-page  catalog  lists  portable  and 
semi-portable  steam  hoisting  engines,  geared 
locomotive.?,  derrick  cars,  and  blocks  and 
she.Tves  for  contractors  and  ouarrA-men.  The 
engines  are  of  vertical,  self-contained  type, 
with  plain  flue  boilers,  made  of  open-hearth 
steel. 

No.  0869.  Ferro-Llthic  Plates. — Berger 
Marufacturlng  Co..    Canton.    O. 

The  "Ferro-Llthic"  roof  slab  consists  of 
corrugated,  cross-ribbed.  24-gage  steel  |)late8. 
concreted  on  top  and  plastered  und':Tneath. 
In  curved  form  these  plates  are  adapted  to 
foors  sustaining  heavy  load,  as  In  schools, 
factories,    warehouses,    bridges,   etc. 

No.  0870.  Subaoueous  Rock  Cutters. — 
Carr  Bros..  New  York  Cltv.  American  agents. 

This  rock  cutter  consists  of  n  heavv  chisel 
of  steel  weighing  from  10  to  la  tons  and  fitted 
with  a  hard  cutting  point.  This  is  allowed 
to  fall  from  6  to  10  ft.  upon  the  rock.  One 
ton  of  oral  and  the  labor  of  four  men  is  re- 
qrired.  with  an  ave-age  result  of  100  cu.  ft. 
of  rock  broken  per  day. 

No.  0871.  Blasting  Machines. — The  Aetna 
Powder   Co.,    Chicago.    111. 

This  rampl;iet  describes  each  of  the  com- 
pany's four  sizes  of  blastin.g  machines,  and 
gives  directions  for  firing,  for  care  of  ma- 
chine, etc. 


Personals. 

T.  Edward  Limb,  of  the  firm  of  Latiri.  & 
Lamb,  Consulting  and  Contracting  Fngi- 
neers.  ^fortreal.  Que.,  died  Aug.  13.  at  Cale- 
donia  Springs,  aged   44  years. 

Charles  E.  Higbee.  a  well-known  tnrn*-l 
contractor,  was  killed  Aug.  11,  by  a  broken 
guy  wire  at  Shoshone.  Colo.,  where  a  camp 
of  the  Central  Colorado  Power  Co.,  is  lo- 
cated. 

Mr.  Hugh  L.  Cooper.  M.  Am.  Soc.  C.  E.. 
and  Mr.  W.  V.  N.  Powelson.  Assoc.  Am.  Inst. 
R.  K..  have  formed  the  corporation  of  Cooper 
&  Powelson.  and  will  engage  in  practice  as 
consulting  hydraulic  and  electrical  engineers, 
with  offices  at  60  Wall  St..  New  York  City. 

Mr.  Nelson  O.  Tiffanv.  Jr..  Assoc.  Mem. 
Am.  Soc.  C.  E..  and  Mr.  Harry  M.  Gall.  Me- 
chanical En.gireer.  have  formed  a  partnership 
and  will  continue  the  practice  of  their  pro- 
fession as  engineers  and  contractors  under 
the  firm  name  of  Tiffanv  &  Gail,  with  oflfices 
at  1010  Mutual  Life  Building.  Buffalo.  N.   Y. 

The  Canadian  Government  has  appointed 
>ressrs.  H.  E.  Vnutelet.  C.  E..  Montreal. 
Que.,  Maurice  FitzMaurice.  London,  Eng- 
land, and  Ralph  Modjeska.  Chicago.  HI.,  as 
a  board  of  engineers  to  design  and  construct 
the  Quetiec  bridge.  Mr.  Vautelot,  who  will 
be  chairman,  is  one  of  the  leading  civil  en- 
gineers of  Canada,  having  been  connected 
with  the  bridge  construction  work  of  the 
Canadian  Pacific  Ry.  for  many  years.  Mr. 
FitzMaurice  Is  at  present  chief  engineer  for 
the  London  County  Council.  He  was  asso- 
ciated with  Sir  Benjamin  Baker  in  the  erec- 
tion of  the  Forth  Bridge,  and  was  also  one 
of  the  engineers  on  the  construction  of  the 
Assouan  dam.  Mr.  Modjeska  has  had  much 
experience  in  the  building  of  railway  bridges 
In   the  western    United   States. 

Mr.  E.  J.  McCaustland.  M.  Am.  Soc.  C.  E.. 
has  been  appointed  Professor  of  Municipal 
l-rnglneering  at  the  I'niversity  of  W.ashing- 
lon.  Seattle.  Professor  McCaustland's  suc- 
cessful career  in  teaching  as  Instructor  and 
.\ssistant  Professor  at  Cornell  Fnlversity  and 
as  Professor  at  the  Missouri  School  of  Mines 
and  the  rniverslty  of  .\laliama.  together 
with  an  extended  practical  experience  in- 
cluding Cltv  Engineer  and  other  municipal 
work  at  Salem.  Ore.,  in  the  "nineties"  and 
Principal  .\sslstant  Engineer  in  charge  of  a 
portion  of  the  water  supply,  sewer  and  track 
work  In  connection  with  recent  track  eleva- 
tion In  Chicago,  gives  assurances  that  not 
onlv  win  the  Instruction  In  Munioinal  Engi- 
neering at  the  I'niversity  of  T\'ashington  be 
well  provided  for.  but  that  the  institution 
will  gain  a  s|ilendld  all  around  technii-al 
man. 
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Announcement  in  October  of  the  Org- 
anization of  the  American  Society 
of  Engineering  Contractors. 

In  our  issue  of  Oct.  i  wc  shall  print  the 
n.imes  of  the  1,000  and  more  contractors 
and  engineers  who  have  applied  for  mem- 
bership in  the  American  Society  of  Engi- 
neering Contractors;  and,  immediately  fol- 
lowing that,  the  Society  will  be  formally 
organized.  In  the  whole  history  of  tech- 
nical or  engineering  societies  there  is  no 
record  of  any  such  enormous  charter  mem- 
bership as  the  American  Society  of  Engi- 
neering Contractors  will  possess.  .Ml  oth- 
er societies  have  started  with  a  few  score 
of  members  at  most,  and  have  been  many 
years  in  growing  to  a  membership  as  large 
as  this  Society  will  start  with. 

A  thousand  men  is  a  large  number,  as 
membership  in  societies  goes,  but  it  is 
small  indeed  compared  to  the  number  of 
readers  of  this  journal.  Yet  we  feel  that 
there  are  very  few  of  our  readers  who 
would  not  be  well  repaid  by  joining.  The 
new  Society  will  be  a  common  meeting 
ground  for  the  men  who  design  and  the 
men  who  build  civil  engineering  structures. 

The  Society  may  easily  aspire  to  having 
a  membership  of  10,000  within  the  next 
few  years.  Its  dues  will  be  comparatively 
nominal,  yet  the  benefits  derived  will  be 
great. 

"  We  have,   from  time    to    time,    outlined 
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many  an  M.  D.,  but  the  general  standing 
of  the  profession  is  raised  in  the  eyes  of 
the  community  by  the  use  of  legalized  titles 
or  degrees.  The  question  is  not,  as  many 
have  supposed,  what  one  engineer  thinks 
of  another.  It  is  what  the  community 
thinks  of  engineers  as  a  class.  The  opin- 
ion of  a  community  is  undoubtedly  influ- 
enced in  favor  of  any  profession  that  has 
a  legal  protection  in  the  use  of  the  title 
that  designates  its  members. 

In  recent  years  many  civil  engineers  have 
come  to  regard  membership  in  the  Amer- 
ican Society  of  Civil  Engineers  as  being  a 
better  badge  of  engineering  ability  than 
could  be  secured  in  any  other  way.  We  can- 
not agree  with  those  who  hold  such  beliefs. 

There  is  many  a  young  engineer  upon 
whom  the  burden  of  paying  dues  in  the 
Society  of  Civil  Engineers  is  sufficient  to 
prevent  his  applying  for  membership.  Shall 
such  civil  engineers  be  denied  the  right  of 
being  recognized  as  members  of  good 
standing  in  the  great  profession? 

The  growing  number  of  state  societies 
of  civil  engineers  proves  the  need  of  some 
recognized  standard  of  qualifications  as  a 
civil  engineer.  It  is  true  that  these  state 
organizations  provide  the  social  and  men- 
tal stimulus  that  most  men  relish,  and  they 
are  therefore  destined  to  survive:  but  we 
cannot  avoid  the  conclusion  that  they  are 
also  very  attractive  to  the  young  engineer 
because  membership  in  them  gives  a  man  a 
standing  as  an  engineer  that  he  would  not 
otherwise  possess. 

Most  of  our  readers  know  that  the  Can- 
adian Society  of  Civil  Engineers  secured 
the  passage  of  a  law,  some  years  ago,  that 
compels  every  man  who  practices  engineer- 
ing in  Canada  to  become  a  member  of  that 
society. 

Why  cannot  the  same  sort  of  a  law  be 
secured  in  each  state  of  the  Union? 

Why  cannot  each  state  society  of  engi- 
neers become  the  examiners  of  those  who 
must  apply  for  membership  before  they 
can  practice  engineering  in  that  state? 

Why  cannot  the  membership  in  the  civil 
engineering  society  of  one  state  be  a  suf- 
ficient license  to  practice  engineering  in 
other  states? 

Why  cannot  all  engineers  who  are  mem- 
bers of  these  state  societies  adopt  the  good 
old  practice  of  proudly  placing  C.  E.  after 
their  names? 

How  many  civil  engineers  there  are  in 
.\merica  no  one  knows  exactly,  but  proba 
My  not  one-fifth  of  the  number  now  be- 
longs to  the  American  Society  of  Civil  En- 
gineers, large  and  powerful  as  that  organ- 
ization already  is.  Nothing  can  or  should 
stop  the  growth  of  our  national  society. 
Indeed,  the  formation  and  growth  of  state 
societies  will  react  helpfully  upon  the  na- 
tional society:  but  what  is  needed  now  is 
local  spirit  and  enthusiasm  enough  to  build 
up  strong  state  societies,  which  will  even- 
tually redeem  the  combination  of  the  third 
and  fifth  letters  of  the  alphabet  from  the 
disrepute  into  which  they  seem  to  have  fal- 
len. 
of  republica'lon  reser>ed. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing;  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Sands:      Their     Relation    To    Mortar 
and  Concrete.* 

IIV      IIKNRV     S.     SPACKMAXt      ANIp     ROllKRT     W. 
I.KSLEV.t 

Table  1,  whicli  follows,  shows  the  ten- 
sile tests  of  various  commercial  sands  test- 
ed in  comparison  witli  standard  Ottawa 
sand,  the  methods  prescribed  for  testing 
cement  in  the  standard  specifications  being 
followed.  The  results  given  in  each  case 
show  the  average  of  five  briquettes ;  where 
several  sands  are  bracketed  together  the  re- 
sults are  directly  comparative,  the  same 
cement  being  used : 

Table   I. — Comparative  Tests  of  Commercial 
Sand  and   Standard    Ottawa   Sand. 
Tensile  Tests 
Commercial  Sand. 
1  cement.  3  sand. 
7  days.     28  days. 
Ills.  lbs. 

A 13.T  207 

B 369  395 

C 211  313 

D 327  445 

E 163  329 

■p.     230  306 

G 207  282 

fH 104  143 

■^I 166  243 

,|.J 154  329 

K 402  499 

L 21  130 

M 271  363 

N 85  232 

fO 191  301 

[P 182  284 

Q 295  478 

R 135  209 

S 129  205 

Sands  A..  E.  and  I.  are  commercially  known 

as  Philadelphia  Bar  Sand, 
C. — Jersey  Gravel. 

H. — Susquehann.'i     Bar     Sand     from    Harris- 
burg. 
J. — .\n    artificial    sand    made    by    crushing    a 

very   fine   grained    sandstone. 
F. — From   New   England. 
D.— Bar  Sand. 
K. — Gravel  from  small  river  flowing  through 

shale  formation. 
L. — Sand     formed     from     decomposition     of 

granite   rock. 
M. — Cowbay   Sand   from  Long  Island. 
N. — Sand   from   California   of  granitic  origin. 
O. — Sand   from  Hornos.   Mexico. 
P. — Sand  from  Gomez  Palacio,  Mexico. 
Q. — A    -synthetical    sand    made     from     pure 

quartz. 
R. — Sand   from   California   of  granitic   origin. 
S. — Unknown. 

The  sources  of  B.   and  G'.   are  unknown. 
Sands  K.,  L.,  N.,  and  R.  all  proved  satisfac- 
tory In  actual  work. 


Tensile  Tests. 

Standard  Sand. 

1  cement 

3  sand. 

7  davs. 

28  days. 

lbs. 

lbs. 

319 

489 

319 

489 

339 

518 

339 

518 

339 

518 

338 

514 

362 

441 

310 

441 

310 

441 

310 

441 

220 

400 

266 

-407 

327 

447 

160 

268 

329 

447 

329 

447 

266 

407 

327 

447 

253 

363 

Tabic  11  is  calculated  from  the  tests 
shown  in  Table  I.  To  eliminate  variations 
due  to  the  cements  the  same  letters  refer 
to  the  same  sands. 

The  first  column  of  figures  gives  the  per 
cent  of  strength  of  standard  sand,  the  com- 
mercial sand  developed. 

The  second  column  shows  the  calculated 
lireaking  strength  at  seven  days,  obtained 
by  multiplying  the  average  strength  per 
square  inch  of  briquettes,  made  from  Otta- 
-wa  sand  and  various  commercial  cements 


ill  the  pn'piMtinii>  (it  (inc  cement  and 
three  sand.  This  average  strength  is  253 
lbs.  per  sq.  in.  and  was  arrived  at  by 
averaging  the  seven-day  tests,  one  cement 
and  three  sand,  in  the  laboratory  of  one  of 
the  writers  for  the  past  year. 

The  third  column  shows  the  per  cent  of 
strength  of  standard  .sand  developed  by  the 
commercial  sand  at  28  days. 

The  fourth  column  shows  the  calculated 
breaking  strain  at  28  days,  obtained  in  the 
same  manner  as  in  the  seven-day  test.  The 
factor  used  for  the  strength  of  standard 
Ottawa  sand  briquettes  for  this  period  be- 
ing 368  lbs.  per  sq.  in. 


•  TABLE  II. 

<     O     It]  W     n 


B. 

c. 

D. 
E. 

F. 
G. 
H. 

T. 

T. 

K. 

L. 

M. 

N. 

O. 

P. 

Q. 
R. 

S. 


2.  "^  ra 

O  "^ 

•o  S. 

O  cj  <^ 


D-  O 
•ft 
en 
(19     en 

3 

'42". 
115. 

(32  . 

96. 

48. 

68. 

57. 

34. 
,  53. 
.  50. 
,  182. 
,  08. 
,  80. 
,  53. 
,  58. 
,  55. 
.  110. 
,  40  . 
,    50  . 


<    o    hj 


S  n 
£.  ^ 


^^  — -  n>    tJ 


. .  106  . . 
. .  291  . . 
. .  156  . . 
. .  242  . . 
. .  121  . . 
. .  172  . . 
. .  144  . . 
. .  85  . . 
. .  134  . . 
. .  126  . . 
. .  460  . . 
..  20.. 
. .  202  . . 
. .  134  . . 
. .  146  . . 
. .  139  . . 
. .  278  . . 
. .  101  .. 
. .  126  . . 


42"! . 

80.. 

60.. 

86.. 

63.. 

60.. 

64.. 

32  . . 

55  . . 

74  .. 
124.. 

31  .. 

80.. 

80  .. 

74  .. 

64  .. 
110.. 

40.. 

56.. 


3 
. . .  154 
. . .  294 
. . .  220 
...316 
. . .  231 
. . .  220 
. . .  235 
. . .  118 
. . .  202 
. . .  272 
. . .  456 
. . .  113 
. . .  294 
. . .  294 
. . .  272 
. . .  235 
. . .  404 
. . .  147 
. . .  206 


•  Abstract    of    a    paper    read    before    the 
^\nierican    Society    for   Testing    Materials, 
t  M.    Am.   Soc.    Testing  Materials, 
t  -Associate  Am.   Soc.   C.    E. 


Table  III  shows  the  granulomctric  com- 
position of  various  commercial  sands  tests. 
and   physical,   one  cement  and   three   sand, 
and    comparative   tests    witli    standard    Ot 
tawa   sand. 

The  letters  and  numbers  used  to  identify 
the  different  sands  for  the  first  thirteen 
tests  are  the  same  as  used  previously  in 
this  paper.  These  tests  were  made  by  tJie 
writers  and  the  remaining  tests  marked 
"S.  D.  1  to  S.  D.  22"  were  compiled  from 
"Portland  Cement  Mortars  and  Their  Con- 
.slitucnt  Materials."  by  Richard  L.  Hum- 
phrey and  Wm.  Gordon,  Jr.  No  direct 
comparative  test  is  given  between  these 
iaiids    and    Ottawa    sand    and    the    figures 


used  to  denote  the  strength  of  standard 
Ottawa  sand  mortar  was  the  average  given 
for  tests  of  the  mi.\cd  cement  with  stand- 
ard sand.  Table  No.  2-B.  page  18. 

In  comparing  these  latter  tests  with 
these  given  in  other  tables  it  must  be  re- 
membered that  they  were  made  from  ce- 
ment and  sand  especially  selected  for  labo- 
r.itory  tests,  while  the  others  were  made 
irom  sand  and  cement  takc^n  from  the 
work  and  in  Table  No.  3  sands  No.  4,  A., 
ii.,  C,  N.,  and  R.  failed  in  work. 

The  various  tests  given  in  this  paper 
are  not  presented  as  an  exhaustive  research 
into  the  action  of  sand  and  cement  mortars 
but,  on  the  contrary,  are  cited  with  full 
recognition  of  their  fragmentary  character; 
but  we  think  they  prove  conclusively  that 
the  strength  of  cement  mortars  and  con- 
crete is  dependent  as  much  on  the  sand  as 
on  the  cement  and  show  the  necessity  of 
careful  and  systematic  inspection  and  test- 
ing of  the  sand  and  also  the  desirability 
of  the  development  of  standard  methods 
of  testing  and  their  general  adoption  so 
that  the  work  of  different  engineers  may 
be  comparative. 

Fully  realizing  the  inefficiency  of  the 
data  before  us  and  of  the  necessity  of  fur- 
ther research  and  experimental  work  be- 
fore a  general  specification  can  be  drawn 
that  will  meet  all  conditions,  it  is  with 
some  hesitancy  that  we  give  the  specifica- 
tions and  methods  of  tests  adopted  by  one 
of  the  writers  in  his  work.  These  speci- 
fications and  methods  of  testing  being  of- 
fered as  our  contribution  to  what  we  hope 
may  prove  to  be  a  general  discussion  and 
investigation  of  the  subject,  rather  than  as 
a  definite  statement  of  what  is  required  to 
secure  the  best  sand  for  cement  mortars 
and  concrete. 

SPECIFICATIONS. 

All  sand  used  in  the  work  shall  be  sub- 
ject to  the  following  tests: 

The  contractor  shall  furnish  the  sand  in 
such  manner  as  to  allow  of  its  being  tested 
before  being  used  in  the  work. 

Si:e. — The  sand  shall  be  of  such  fineness 
as  to  all  pass  a  No.  4  screen. 

Chemical  Composition. — The  sand  shall 
contain  at  least  95  per  cent  of  silica. 

Before  acceptance  of  the  sand  the  con- 
tractor shall  furnish  to  the  engineers  aver- 
age samples  taken  from  the  source  of  sup- 
ply, which  shall  be  subject  to  analyses,  and 
comparative  physical  tests  with  standard 
Ottawa  sand. 

The  sand  shall  develop,  when  tested,  in 
llic  proportion  of  1  cement  to  3  with  sand 
a  normal  Portland  cement  according  to 
standard  methods,  at  least  50  per  cent  of 
the  strength  developed  by  the  Ottawa  sand 
at  ihe  7  and  28  day  periods.  In  no  case 
shall  a  1  to  3  mixture  briquette  fail  at  less 
than  100  lbs.  at  7  days  or  150 
lbs.  at  28  days.  The  sand  w-hen  test- 
ed with  50  per  cent  excess  water  over 
that  called  for  by  the  standard  methods 
shall   develop  at   least  75  per  cent  of  the 
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strength  developed  when  tested  according 
to  standard  methods. 

After  full  tests  have  been  made  to  deter- 
mine the  character  of  the  sand,  each  car- 
load shall  be  subject  to  tensile  tests  and 
must  develop  at  T  days  at  least  80  per  cent 
of  the  strength  shown  in  the  preliminary 
tests  on  which  it  was  accepted. 

Determination    of    mineralogical    compo- 


this  character  cannot  be  obtained,  modifica- 
tions would  have  to  be  made  in  the  speci- 
fications. 

The  mechanical  analysis  of  the  sand  as 
called  for  in  the  specifications  is  exceeding- 
ly simple,  requiring  only  a  No.  4  screen 
The  writers  fully  realized  the  value  of  the 
work  done  by  other  investigators  covering 
the    granulomctric    composition    of    sands 


order  to  compare  the  action  of  the  sand 
and  cement  under  the  best  conditions  with 
the  results  obtained  with  a  known  sand 
such  as  standard  Ottawa  sand.  The  writers" 
experience,  however,  leads  them  to  believe 
that  these  tests  cannot  be  depended  upon  as 
indicating  the  actual  action  of  the  sand  in 
the  work. 
A  number  of  similar  experiences  led  the 


Mark 

Kind. 

Per  Cent  by  Weight  Passing  Previous  Sieve 
and  Retained  on  Sieve  Numt>er. 

04 

Tensile  Strength. 
Lbs.  per  Square  Inch. 

1 

Tensile  Strength. 

Lbs.  per  Square  Inch. 

Standard  Ottawa  Sand. 

4 

10        20 

30 

40 

50 

60 

80 

100 

200 

7 

Days 

28        90 
Days  Days 

180 
Days 

270 
Days 

One 
Year 

7 
Days 

28    1    90 
Days  Days 

180 
Days 

270 
Days 

One 
Year 

3 

Bank 
Bar 
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sition  of  sand  more  particularly  the  per- 
centage of  mica  and  clay  matter  in  the 
sand,  is  a  difficult  analysis  and  one  for 
which,  to  the  writer's  knowledge,  no  proper 
method  has  been  evolved.  The  clay  matter 
in  the  sand  can  be  determined  by  boiling  in 
concentrated  sulphuric  acid  in  which  the 
quartz,  feldspar  and  mica  are  practically 
insoluble.  The  determination  of  the  per- 
centage of  feldspar  and  mica  remaining  in 
the  quartz  is  not  difficult,  but  the  separa- 
tion of  the  feldspar  from  the  mica  is  ex- 
ceedingly difficult,  and  any  methods  known 
are  only  appro-ximate  and  attended  with 
considerable  possibilities  of  error. 

Sedimentation  has  been  suggested  as  a 
method  of  separating  the  mica  from  the 
feldspar  in  quartz,  but  the  writers  do  not 
know  of  sufficient  tests  having  been  made 
to  determine  the  accuracy  of  this  method 
and  therefore  confine  the  chemical  work  to 
determinations  of  silica.  If,  however,  a 
full  mineralogical  analysis  is  desired  cover- 
ing clay  matter,  feldspar  and  mica,  the 
methods  suggested  by  Seger  for  clay  and 
Vogt  for  m.ica  can  be  used,  but  the  results 
will  only  be  approximate. 

For  this  reason  we  confine  the  chemical 
work  to  determination  of  silica  alone  and 
specify    a    high    content.      Where    sand    of 


and  while  tho.se  will  materially  effect  the 
strength  of  mortars  as  determined  by  the 
ordinary  tensile  tests,  do  not  think  they  are 
of  sufficient  importance  in  their  effect  on 
the  ultimate  strength  of  concrete  masses 
provided  the  sand  gives  good  physical  tests 
to  require  special  specifications  and  war- 
rant the  increased  cost  that  might  be  in- 
volved in  securing  a  sand  of  specified 
granular  composition.  If  it  is  desired, 
however,  to  cover  the  granulomctric  com- 


author  of  the  specifications  to  adopt  in  his 
laboratory  the  following  method  of  testing 
sand; 

Sand  to  be  tested  is  made  into  a  1  to  3 
mortar  by  weight  with  a  normal  cement 
according  to  the  standard  specifications  for 
tests  at  7  and  28  day  periods,  a  similar  set 
of  briquettes  being  made  in  the  same  man- 
ner from  standard  Ottawa  sand.  A  second 
set  of  briquettes  is  then  made  from  the 
commercial   sand,  using  50  per  cent  more 
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position  in  specifications,  this  can  be  best 
determined  by  practically  standard  methods 
suggested  in  the  books  of  Hazen,  Ferret, 
Taylor  and  Thompson  and  other  authors. 

Tensile  tests  of  actual  mortars  should  be 
made  in  accordance  with  the  standard 
specifications   for  the  testinc  of  cement  in 


water  than  required  for  normal  consistency, 
the  mortar  being  thoroughly  worked  for  10 
minutes  prior  to  being  placed  in  the  molds. 
The  effect  of  so  treating  sand  is  indicated' 
by  Table  IV. 

Lately  some  experimental  tests  have  beem 
made   where   the   sand   and   cement    to  be 
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tested  are  placed  in  a  revolving  vessel  with 
flint  pebbles,  the  object  being  to  approach 
as  nearly  as  possible  the  conditions  ob- 
tained in  a  concrete  mixer.  Tliese  tests, 
however,  have  not  been  carried  sufficiently 
far  to  admit  of  judging  of  the  value.  Ta- 
ble V  gives  an  idea  of  the  results  obtained 
by  this  last  method  of  testing. 

The  purpose  of  this  test  is  to  ascertain 
the  ciTcct  on  the  sand  of  the  excess  water 
and  grinding  action  of  the  concrete  mi-xer. 
The  test  was  suggested  by  the  fact  that 
sands  whicli  gave  good  strength  in  labora- 
tory tests  failed  to  make  as  good  concrete 
as  was  made  from  other  sands  testing  low- 
er. This  was  attributed  to  the  breaking 
down  through  the  grinding  action  of  the 
mixer  of  the  softer  particles  in  the  sand, 
increasing  the  quantity  of  fine  material 
present  and  distributing  any  deleterious 
substances  through  the  mass. 

While  it  is  probable  that  on  long-time 
tests  the  wet  mixes  would  approach  more 
nearly  the  dry  mix  in  tensile  strength,  the 
early  strength  developed  is  an  important 
element  to  be  considered  in  selecting  sand 
for  reinforced  concrete  construction. 

The  whole  subject  of  testing  of  sands  is 
open  to  investigation  and  will  require  care- 
ful experimenting  and  a  number  of  tests 
before  definite  methods  can  be  established. 

The  chemical  action  and  mineralogical 
composition  of  sand  should  also  be  careful- 
ly studied.  That  this  influences  the  hard- 
ening of  mortars  is  unquestioned,  but  there 
is  no  general  agreement  among  writers  on 
this  subject.  Mica  is  generally  considered 
detrimental.  Mr.  W.  N.  Willis  found  that 
the  addition  of  2%  per  cent  of  finely 
ground  mica  to  Ottawa  sand  reduced  the 
strength  of  the  mortar  at  28  days  about  33 


Tensile  tests,  mortar 
wet  and  placed  in 
revolving   vessel 
Tensile  tests,  stand-  with       flint 

ard  method.  pebbles. 

7   .     28        90        7        28        90 

Mark.   days.  days.  days.  days.  days.  days. 

Lbs.  Lbs.  Lbs.  Lbs.  Lbs.  Lbs. 

A.-l  ....150   268    ..    00   215   297 

B-2   ....  85      237      424        44       132      223 


per  cent  and  that  the  presence  of  flakes  of 
mica  greatly  increased  the  percentage  of 
voids. 

Clay  matter,  by  which  is  to  be  under- 
stood hydrous  silicate  of  alumina  and 
which  must  not  be  confounded  with  fine 
silicious  earth,  is  often  detrimental. 

Fine  silicious  particles  unless  present  in 
large  quantities  are  not  detrimental  and 
may  be  beneficial  with  lean  mortars  and 
coarse  sands,  as  they  tend  to  make  a  denser 
and  more  impermeable  mortar. 

The  exact  action  of  the  mica  and  clay  on 
the  hardening  of  mortars  has  not  been  de- 
termined ;  the  probabilities,  however,  are 
that  the  action  is  entirely  physical,  as  there 


is  no  known  chemical  reaction  between  the 
mica  or  clay  and  portland  cement  during 
hydration. 

If  the  effect  is  other  than  physical  it 
nuist  be  brought  about  by  some  obscure 
catalytic  or  electrolytic  action  which  may 
either  alter  the  speed  of  crystallization  or 
the  size  and  arrangement  of  the  crystals  or 
effect  in  some  unknown  way  the  colloidal 
action. 

Clay  matter  in  order  to  be  injurious 
must  apparently  be  hydrous,  as  dehydrated 
clay  in  the  shape  of  crushed  bricks,  etc.,  has 
been  used  successfully  for  concrete  aggre- 
gate. 

The  action  of  feldspar  is  not  so  well  de- 
fined and  it  is  probably  not  injurious  unless 
partially  decomposed.  Crusher  dust  ob- 
tained from  crushing  hard  feldspathic 
rocks,  such  as  granite,  has  been  successful- 
ly used  as  a  substitute  for  quartz  sand,  yet 
as  clay  is  formed  largely  from  the  weather- 
ing of  feldspar  its  presence  in  natural  sand 
to  any  large  extent  should  always  be  re- 
garded as  a  cause  of  suspicion.  Decom- 
posed or  partially  decomposed  organic 
matter  is  also  objectionable. 

The  nearer  the  sand  approaches  in  its 
mineralogical  composition  to  pure  quartz 
the  better  will  be  the  results  obtained,  other 
things,  such  as  size,  granulometric  compo- 
sition, etc.,  being  equal.  It  would,  there- 
fore, seem  wise,  until  such  time  as  full  in- 
vestigation has  shown  that  the  presence  of 
other  materials  has  no  injurious  effect,  to 
confine  ourselves  to  the  use  of  as  nearly 
pure  quartz  as  can  be  commercially  ob- 
tained. 


The  full  amount  of  money  which  the 
United  States  Government  will  pay  to  all 
claimants  for  lands  overflowed  or  other- 
wise damaged  by  the  construction  of  the 
Isthmian  Canal  will  not  reach  $-300,000, 
according  to  the  Canal  Record.  The  dam- 
ages awarded  by  the  Joint  Commission 
amounted  to  $143,980.  Those  awarded  by 
the  umpire,  Edwin  Denby,  amount  to  $61,- 
000.  In  certain  claims  previously  adjusted, 
damages  amounting  to  about  $50,000  were 
awarded,  making  a  grand  total  of  $2-54,980. 
This  amount  may  be  increased  somewhat 
when  final  payments  are  made,  but  the 
total  will  not  reach  $300,000.  The  prices 
agreed  upon  by  the  Joint  Commission 
ranged  from  $25  gold,  per  hectare  (about 
2^  acres)  for  improved  lands,  to  10  cents, 
gold,  per  hectare,   for  swamp  lands. 


Figures  of  the  lumber  cut  in  1907  com- 
piled by  the  Bureau  of  the  Census  and  the 
Forest  Service  showed  the  largest  total 
ever  reported  in  the  United  States,  ex- 
ceeding by  over  seven  per  cent  the  cut 
reported  for  1906,  until  then  the  record 
year.  In  1007.  28.8-50  mills  made  returns, 
and  their  production  was  over  40  billion 
feet  of  lumber.  This  is  believed  to  in- 
clude 95  per  cent  of  the  actual  cut.  In 
1906,  22,398  mills  reported  about  37%  bil- 
lion feet. 


Reinforced  Concrete  Boats. 

As  writers  on  metallurgy  always  refer 
to  Tubal  Cain  so  writers  on  reinforced 
concrete  refer  always  to  the  boat  built  by 
Lambot  of  this  material  in  1850.  Monier, 
the  nominal  inventor  of  reinforced  con- 
crete, came  into  prominence  with  his  gar- 
den pots  fully  five  years  later,  we  are  told. 
Monier  soon  had  imitators,  but  Lambot's 
idea  of  reinforced  concrete  boat  building 
seems  not  to  have  gained  believers  until 
nearly  60  years  had  passed.  It  is  now  be- 
ing worked,  however,  with  notable  energy 
and  fleets  of  reinforced  concrete  boats  are 
promised  by  several  inventors  in  Europe 
and  by  at  least  one  concrete  engineering 
firm  in  America.  As  a  matter  of  news  at 
least  the  progress  being  made  is  worth  not- 
ing. 

In  1907  the  Segnori  GabcIIini  of  Rome 
constructed  a  reinforced  concrete  barge  of 
150  tons  burden  for  use  on  the  Tiber  and 
in  coastwise  trade.  This  boat  has  been 
used  continuously  since  being  built  and,  it 
is  stated,  has  given  excellent  satisfaction. 
Subsequently  a  large  number  of  boats  and 
barges  of  various  kinds  have  been  built  in 
Italy  and  the  Italian  government  has  made 
many  experiments  and  tests  with  satisfac- 
tory and  practical  results.  The  French  gov- 
ernment is  also  investigating  the  use  of 
concrete  for  use  in  its  navy. 

So  much  for  concrete  boat  building  in 
Europe.  In  America  the  Morchel  &  Low- 
ther  Engineering  Co.  of  Kansas  City,  Mo., 
has  been  making  experiments  on  con'"-  ■ 
boats    for    Missouri    and    Missis  :  .■' 

navigation.  So  far  all  the  work  done  has 
been  with  models,  but  we  are  informed 
that  the  "experimental  data  gained  from 
these  models  taken  with  the  calculations  of 
the  designs  of  full  sized  boats  of  300  tons 
and  over,  show  that  the  difference  in  weight 
between  steel  and  concrete,  as  applied  to 
boat  construction,  is  comparatively  small. 
Concrete  offers  less  resistance  to  propul- 
sion in  water  tlian  wood  or  steel,  and  no 
painting  is  required.  The  cost  of  concrete 
boats  is  about  one-half  less  than  steel  boats 
and  the  maintenance  cost  is  nothing.  One 
of  the  best  demonstrations  of  the  power  of 
reinforced  concrete  to  resist  shocks  is  the 
trial  made  by  the  Italian  government  with 
a  steel  and  a  concrete  boat.  A.  l.OOO-ton 
concrete  boat  was  rammed  by  a  much 
larger  steel  vessel,  the  result  being  that  the 
concrete  boat  suffered  less  damage  than  the 
steel  boat.  Various  trials  of  this  nature 
have  led  the  Italian  government  to  consider 
the  armoring  of  their  war  vessels  with  con- 
crete." 


.\.  report  issued  in  London  shows  that 
by  order  of  the  British  port  sanitary  au- 
thorities, in  accordance  with  a  scheme  for 
the  extermination  of  the  rat  plague,  524,- 
379  rats  have  been  killed  up  to  Aug.  1  in 
the  warehouses  and  vessels  in  the  docks  of 
London,  nearly  6,000  having  been  killed  in 
one  month. 


September  2.  1908. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Cost  of  Excavating  An  Irrigation  Canal 
by  an  Armstrong  Excavator. 

BY  HENRY  A.  YOUNG,*  ASSOC.  M.  AM.  SOC.  C  E. 

The  following  cost  data  were  taken  on 
the  U.  S.  Reclamation  Project  at  Huntley, 
Montana,  during  the  month  of  September, 
1908 ;  the  excavator  working  between  sta- 
tions 1344-25  and  149-1-00  on  the  main  ca- 
nal. 

The  Armstrong  excavator  is  of  the  der- 
rick type,  having  a  bucket  swinging  from  a 
sheave  at  the  end  of  the  boom.  To  load, 
the  bucket  is  pulled  toward  the  engine,  thus 
forcing  the  cutting  edge  into  the  ground. 
The  machine  was  sold  by  the  H.  Channon 
Co.,  Chicago,  111.,  and  had  a  48-in.  by  8-ft. 
upright  boiler,  an  8xl2-in.  hoisting  engine 
and  a  5x8-in.  swinging  engine. 

A  1%-cu.  yd.  bucket  was  used  during  all 
hut  the  first  four  days  of  the  month,  when  a 
2%-cu.  yd.  bucket  was  used.  Throughout 
the  month  the  machine  was  used  under  ex- 
ceptional and  very  hard  conditions.  It  had 
previously  been  down  one  bank  of  the  canal 
and  removed  approximately  the  south  two- 
thirds  of  the  cross-section  to  within  2  to  4 
ft.  of  grade,  making  about  60  per  cent  of 
the  total  material  to  be  removed.  During 
the  month  under  consideration  the  balance 
of  the  section  was  excavated  with  the  ex- 
ception that  for  500  ft.  the  machine  lacked 
1   ft.  of  getting  to  grade. 

The  cut  ran  from  16  to  19.5  ft.  in  depth. 
Of  this  the  first  12  or  15  ft.  consisted  of  a 
well  compacted  sandy  soil,  the  balance  of  a 
mediumly  coarse  gravel  and  sand  saturated 
with  ground  water.  This  class  of  material 
and  its  location  was  such  as  to  make  the 
efficiency  of  the  machine  very  low,  16,000 
cu.  yds.  having  been  moved  during  the 
month,  this  being  not  far  from  70  per  cent 
of  the  normal  output  since  it  had  been  in 
operation. 

Excepting  the  ground  men,  who  worked 
16  hours,  the  machine  was  operated  by  two 
crews  working  8-hour  shifts.  The  labor 
and  supplies  are  subdivided  into  "actual  ex- 
cavation," "lost  time  (Sundays,  etc.)  and 
"current  repairs." 

The  coal  used  was  hauled  an  average  of 
2,000  ft.,  being  shoveled  from  a  pile  on  the 
ground  to  a  wagon  and  from  the  wa.gon  to 
bins  behind  the  boiler  on  the  machine. 

The  water  for  use  in  the  boiler  was 
pumped  as  needed  by  a  gasoline  engine,  the 
supply  being  the  water  in  canal  from  the 
1st  to  19th  and  from  the  Yellowstone  river 
for  the  balance  of  the  month.  The  water 
from  the  canal  gave  trouble  by  priming, 
which  necessitated  much  waste  of  time  in 


blowing  out  and  cleaning  the  boiler,   also 
some  lost  time  in  keeping  up  steam. 

The  detailed  costs  follow : 

Rate 
Excavation  Class  1,  per  yd. 

16,000  cu.  yds.        Days.  Rate.  Total.  In  cts. 
Labor — 

Superintendent     10        $125     J  41.67 

2  dipper  men   19*i       130       171.17 

2  dipoer  tenders    19%        95      125.08 

2  firemen     19=4        85      111.92 

2  ground  men   19%       100      131.67 

2-horse       team       and 

driver  (hauling  coal 

supplies,  etc.)    10%  4        43.50 

Laborers     10%  2        21.75 


Total   for  labor   $646.76 

Supplies — 

60  tons  coal  at  $2.25 135.00 

10  gal.     kerosene    at     22c 2.20 

25  gal.    gasoline   at    25c 6.25 

10  lbs.    cup    grease    at    9c .90 

10  lbs.  graphite  at  25c 2.50 

20  gals,    engine    oil    at    31c 6.20 

25  gals,   cylinder  oil  at  H\ic..  11.13 

Total    for   supplies $164.18 

Total  for  actual   excavation 

Lost  Time   (Sundays,  etc.) — 

Superintendent     2         $125  $     8.33 

2  dipper    men    4           130  34.67 

2  dipper    tenders 4             95  2.i.33 

2  firemen     4             85  22.67 

2  groundmen    4           100  26.67 


4.04 


1.03 
5.07 


Total   for  lost   time $117.67    0.74 

Current  repairs — 

Superintendent     1%  $125  $     6.26 

2  dipper    men    3%  130  30.33 

2  dipper   tenders    3%  95  22.17 

2  firemen     314  85  19.83 

2  ground  men    Shi  100  23.34 

2-horse  team  and 
driver  (hauling  ma- 
terials,   etc.)    %  4  2.50 

Laborers     %  2  1.25 

Total   for  current  repairs....     $105.68  0.67 

Summary  of  cost — 
Actual  excavation — 

Labor    4.04 

Supplies     1.03 

Lost  time  (Sundays,  etc.) 0.74 

Current    repairs    0.67 

Total  cost   in  cents  per  cu.   yd 6.48 


The  Excavation  of  Trenches  in  Quick- 
sand by  the  Bleeding   Method. 

In  our  issue  of  Aug.  15,  1900,  we  first 
described  the  method  of  unwatering  water- 
soaked  ground  by  the  "bleeding  method." 
In  our  issue  of  Aug.  5,  1908,  we  gave 
some  space  to  an  article  descriptive  of  this 
method  in  excavating  a  sewer  trench  at 
Gary,  Ind. 

One  of  the  editors  of  this  journal  has 
had  considerable  experience  with  this 
method  of  unwatering  earth,  and,  as  its 
use  is  certain  to  become  more  common,  we 
wish  to  call  attention  to  some  of  the  de- 
tails of  the  work,  especially  in  connection 
with  trenching. 

In  our  issue  of  Aug.  5,  on  page  88,  a 
sketch  is  shown  giving  the  arrangements 
of  well  points  and  pumps.  It  will  be  no- 
ticed in  this  sketch  that  the  sheeting  of  the 
trench  does  not  extend  to  the  bottom  of 
the  ditch.  In  such  material  sheeting  under 
ordinary  circumstances  would  not  only 
have    to    be    sunk    to    the   bottom    of   the 


trench  but  in  many  cases  below  it,  and 
such  sheeting  would  have  to  be  almas': 
water-tight    in   quicksand. 

By  bleeding  the  ground,  shorter  lengths 
of  sheet  piles  are  used.  There  is  no  direct 
pressure  on  the  side  of  the  ditch  at  the 
bottom,  and  the  only  need  for  sheeting  at 
the  bottom  is  because  the  quicksand  will 
flow  into  the  ditch,  thus  causing  the  bank 
above  to  cave  in  behind  the  sheeting.  If 
this  ground  is  unwatered  to  a  small  dis- 
tance below  the  bottom  of  the  ditch,  it 
becomes  evident  that  the  moist  sand  will 
stand  up  below  the  sheeting  within  any 
aid. 

One  of  our  editors  in  digging  a  trench 
12  ft.  deep  and  3  ft.  wide  in  quicksand 
(lid  it  in  the  following  manner : 

The  top  four  feet  of  material  was  exca- 
vated with  drag  scrapers,  giving  the  sides 
a  1  to  1  slope.  Water  was  then  encoun- 
tered and  the  points  were  driven  and 
pumping  commenced,  the  rest  of  the  exca 
vation  being  made  by  hand.    Fig.   1  shows 


Fig.1. 


the  method  of  doing  the  work.  As  soon 
as  the  men  began  to  work  with  shovels 
the  sheeting  was  driven.  For  this  pur- 
pose slab  wood,  cut  in  cord  wood  lengths, 
was  bought  for  about  $2  per  cord  from  a 
saw  mill.  This  meant  that  for  a  trench 
8  ft.  deep  piles  only  4  ft.  long  were  used 
This  was  found  to  be  too  short  and  where 
the  4-ft.  piles  were  used  a  cave-in  occurred 
The  slabs  were  then  cut  in  6-ft  lengths, 
and  they  answered  the  purpose  admirably. 
.\  4x4-!n.  waling  was  used.  Naturally  the 
slab  wood  was  irregular  and  left  small 
p.nps  in  the  sheeting,  but  no  trouble  was 
rxperienced  from  this,  and,  the  2  ft.  at 
the  bottom  being  free  from  sheeting,  al- 
lowed the  pipe  work  to  be  done  much  eas- 
ier. 

In  back  filling  the  trench  dirt  was  shov- 
eled in  over  the  pipe  and  up  to  the  lower 
waling;  then  the  sheeting  was  taken  out 
and  a  water  jet  turned  on  the  banks;  this 
caused  them  to  cave  in,  bringing  down  into 
the  trench  the  excavated  material  piled  on 
the  sides.  This  was  followed  by  a  drac 
scraper  that  leveled  up  the  ground.  The 
cost  of  digging  this  trench  was  12  cents 
for  shoveling  per  cu.  yd.,  and  4V4  cents 
for  shoring,  making  a  total  cost  of  16% 
cents  for  excavating  and  shoring,  the 
pumping  being  extra.  This  is  a  low  cost 
for  excavating  such  a  trench.  The  cost  of 
back  filling  was  less  than  4  cents  per  cu 
yd. 

In     ExciNEERixG-CoxTRACTiNC,    June    3. 
1908,  p.  341,  there  is  described  a  method  of 
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digging  a  triiicli  in  (iiiicksaiid  by  using  a 
centrifugal  pump,  the  cost  of  the  labor  on 
the  work  being  very  low ;  but,  in  order  to 
use  the  centrifugal  pump,  sections  of  the 
trench  150  ft.  long  were  built  into  water- 
tight coffer  dams,  and  then  excavated. 
Both  of  these  methods  of  trenching  were 
economical  and  a  comparison  of  them  is  of 
interest,  but  the  great  contrast  is  in  the 
sheeting  of  the  trench.  Then,  loo,  the  pipe 
work  in  a  trench  that  has  been  unwatered 
by  points  is  done  in  the  dry,  while  in  the 
other  ditch  the  bottom  is  always  wet. 
Where  cement  joints  are  used  this  is  an 
important  consideration. 

In    unwatering   ground    with   points,    the 
points  should  not  be  driven  below  the  full 


Pipe  Coupling' 
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fo     \  jlronfbint 
Fig.  2 — Sketch  of  3-Ft.  Pump  Point. 

depth  of  the  excavation  at  first,  as  larger 
pumps  and  more  points  are  needed,  as  the 
area  of  ground  unwatered  is  much  greater 
than  by  driving  the  points  down  only  a 
foot  or  two,  and  sinking  them  as  the  ex- 
cavation progresses.  With  the  points 
nearer  the  surface  the  ground  is  kept  dry- 
er and  in  case  of  hard  rains,  the  rain  water 
is  carried  off  quicker.  In  Fig.  2  we  show 
a  sketch  of  a  3-ft-I%-in.  pump  point.  Such 
points  have  been  used  for  years  in  obtain- 
ing water  for  consumption  from  sandy,  sub- 
soils, and  they  have  likewise  been  used  for 
unwatering  earth  to  be  excavated,  from 
time  to  time,  but  engineers  and  contractors 
have  neglected  to  tell  in  the  technical  pa- 
pers of  their  successful  use. 


Roads  and  Streets  Section 


Note:  Thi.s  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  con.struction  of 
pavements,  sidewalks  and  jjutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  pa\ing. 


Method  and  Cost  of  Repairing    Maca- 
dam Roads  by  Scarifying  and  Roll- 
ing Instead  of  by  Patching. 

!tV    K.   A.    HACKKTT.   M.   Y..,   M.   INST.,  C.    F..* 

(This  excellent  article  appeared  originally 
as  a  pamphlet,  pulilished  by  the  Irish  Roads 
Improvement  Association,  .^t  the  end  of 
the  article  will  be  found  additional  informa- 
tion furnished  to  us  by  the  author,  includ 
ing  rates  of  wages.  Wages  in  Ireland  are 
about  one-third  as  great  as  wages  in 
-America. — Editors.  | 

It  has  occasionally  been  sai<!  by  way  of 
apology  for  Irish  roads  tliat  their  inferiori- 
ty is  not  due  to  any  want  of  care  or  knowl- 
edge on  the  part  of  local  authorities,  but  to 
something  in  the  climate,  soil,  or  other  con- 
ditions which  render  inapplicable  to  Ireland 
the  methods  employed  in  other  countries. 

The  following  pages  afYord  ample  proof 
that  in  the  case  of  steam  rolling,  with  the 
use  of  proper  materials,  intelligently  and 
carefully  applied,  excellent  and  economical 
results  are  obtained  in  this  country.  These 
deal  specially  with  steam  rolling  only,  and 
do  not  touch,  except  to  a  very  slight  ex- 
tent, on  the  construction  of  the  founda- 
tions, drainage  or  other  attributes  of  a 
good  road,  varying  alike  as  they  do  accord- 
ing to  the  nature  of  the  soil,  the  traffic,  and 
other  conditions.  Although  steam  rolling, 
properly  carried  out,  will  on  any  road  give 
better  results,  both  from  the  point  of  view 
of  the  rate  payer  and  the  traveler,  than 
those  obtained  on  the  old  patching  system. 
the  best  results  can  naturally  be  obtained 
where  the  other  conditions  are  appropriate. 

There  are  many  very  desirable  ways 
which  can  be  suggested  of  improvin.g  Irish 
roads.  Of  all  these  steam  rolling  is  the 
most  eflfective,  and  not  merely  so,  but  far 
and  away  outstrips  every  other  suggested 
improvement  in  importance.  It  is  immediate 
in  effect,  giving  in  many  cases  immediate 
relief  to  the  rates,  and  is  universally  appre- 
ciated. It  greatly  increases  the  comfort 
and  ease  of  traveling  and  carting,  enables  a 
25  per  cent  more  loading  to  be  carried  and 
reduces  the  cost  of  carriage,  saves  the  feet 
of  horses  and  cattle,  saves  wear  and  tear  of 
vehicles,  brings  tourists,  etc. 

Some  reflection  will  enable  one  to  realize 
the  superiority  of  rolling  in  stones  over  the 
ordinary  patching  system.  By  patching,  a 
smooth  surface  cannot  be  procured,  the  re- 
sult being  that  the  water  lod.ges  in  numer- 
ous depressions  and  tracks,  eventually  soak- 
ing into  and  softening  the  road  and  its 
foundations.  With  the  smooth  and  nearly 
impervious  surface  obtained  hy  rolling,  the 
water  runs  off  the  road  like  off  the  side  of 
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.1  r(M)l  The  greatest  practical  difficulty 
met  with  in  maintaining  good  road.s — al- 
1  hough  few  people  except  surveyors  realize 
it — is  not  the  amount  of  traffic,  as  is  gener- 
ally supposed.  This  is  instanced  by  the 
fact  tliat  on  the  slope  of  a  hill  and  on  cross 
roads,  where  the  traffic  is  double  that  on 
other  parts  of  the  road,  the  surface  is  usu- 
ally sound  and  smooth.  The  great  dilVicul- 
ty  is  the  tendency  of  a  road  to  get  tracked 
liy  the  wheels.  This  evil  is  aggravated  by 
every  additional  inch  in  the  height  of  the 
center  of  the  road  for  the  purpose  of 
throwing  off  the  water.  Consequently  in 
maintaining  roads  by  patching  it  is  neces- 
sary to  keep  the  center  of  the  road  no 
more  than  2  to  3  ins.  higher  than  the  sides. 
This  hei,ght  is  too  low  for  effectually  drain- 
ing off  the  water.  The  cause  of  tracking  is 
the  tendency  which  horses  and  vehicles 
have  of  following  in  a  track  previously 
marked  by  another  vehicle  on  a  soft  or 
dirty  road.  Here  the  roller  comes  in.  The 
rolled  surface  is  so  hard  and  clean  that  a 
vehicle  leaves  no  mark  on  it.  and  the  traffic 
naturally  distributes  itself  all  over  the  road, 
a  result  obtained  which  baffled  all  the  old 
race  of  road  makers.  In  addition  we  find 
that  without  causing  tracking  the  center  of 
the  road  may  safely  he  raised  to  from  4  to 
7  ins.,  thus  assisting  in  the  disposal  of  the 
water.  A  rolled  road  dries  up  in  half  an 
hour  after  a  heavy  shower.  Again,  if 
patches  of  stones  consolidated  by  wheel 
traffic  be  examined,  it  will  be  found  that  a 
large  proportion,  probably  one-third,  wilt 
be  found  to  be  broken  into  fine  dust  and 
rendered  useless.  The  surface,  if  exam- 
ined with  a  pick  and  shovel,  will  be  found 
loose  in  texture,  pervious  to  water,  and 
composed  of  stones  broken  up  fine,  partly 
nmd  and  partly  stones,  and  presenting  a 
surface  incapable  of  resisting  traffic.  On  the 
other  hand,  a  rolled  surface  will  be  found 
composed  of  stones  compacted  together  like 
a  tcsselated  pavement,  and  presenting  a 
smooth,  hard  surface  to  the  traffic,  and  to  a 
.a^reat  extent  impervious  to  water.  Further, 
with  a  rolled  surface  there  is  no  bumpin.g 
of  wheels  on  and  off  loose  stones,  into  and 
out  of  ruts,  thus  making  fresh  holes  and 
enlarging  existing  ones.  The  writer  is  of 
opinion  that  one-third  of  the  materials  used 
in  patching  is  wasted  by  being  broken  up 
into  dust  and  scraped  or  swept  off  as  mud 
and  dust — a  heavy  penalty  to  p.iy  for  an 
antiquated  system.  Further,  that  a  large 
proportion  of  the  mud  scraped  off  patched 
roads  comes  not  from  the  surface  but  up 
from  the  foundations,  the  stones  sinking 
down  to  take  its  place. 

.■\s  an  example  of  such  waste  of  stones, 
ihe  writer  found  in  sinking  holes  in  a  very 
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bad  main  road  that  there  were  2  ft.  of 
broken  stones  in  it,  a  quantity  whicJi.  if 
properly  applied,  would  have  been  suffi- 
cient to  maintain  the  road  for  20  years ; 
and  this,  too,  not  a  solitary  case. 

One  of  the  greatest  savings  effected  l)y 
rolling  a  road  is  due  to  the  diminished 
amount  of  scraping  and  sweeping.  In  ac- 
tual work  it  is  found  that  out  of  every  Is 
spent  in  repairs  that  4d  to  6d  goes  in  clean- 
ing the  surface.  Such  expenditure  puts 
nothing  into  a  road  and  is  so  far  waste. 
With  rolled  roads  this  expense  in  cleaning 
is  reduced  by  50  to  70  per  cent.  In  urban 
districts  the  proportion  of  expense  in  clean- 
ing is  twice  as  much,  and  leaving  out  en- 
tirely the  desirability  from  a  sanitary  point 
of  view  of  having  an  impervious  surface, 
the  saving  in  tliis  respect  is  much  greater 
than  on  country  roads.  Another  saving  is 
in  the  diminished  cost  of  stone  breaking,  as 
the  stones  can  be  used  to  a  larger  gauge. 

When  rolling  commenced  in-  the  Co.  Tip- 
perary  S.  R.  there  was  considerable  hostili- 
ty to  the  work.  The  customary  bad  proph- 
ets foretold  that  bridges  and  guUeys  would 
be  broken,  that  the  rollers  would  frighten 
horses,  that  the  roads  would  be  dangerous- 
ly slippery  in  wet  weather  and  frost,  that 
the  roads  would  not  stand  the  first  winter's 
frost  and  be  broken  up,  etc.,  ad  libitum. 
These  v/ere  all  erroneous.  The  rural  dis- 
tricts at  first  passed  money  for  the  work  as 
a.  kind  of  grudging  concession,  and  some  not 
at  all.  There  was  extreme  hostility  on  the 
part  of  individuals.  After  two  years'  ex- 
perience all  this  changed.  Every  district 
came  into  line.  The  competition  between 
the  councils  for  their  proper  share  of  the 
work  became  keen.  So  far  as  is  known, 
■every  councillor  in  the  county  is  in  favor 
of  the  work,  which  is  also  much  appreciated 
by  the  public.  The  first  roller  educated  the 
people,  so  that  there  was  little  or  no  oppo- 
sition to  the  purchase  of  the  additional 
rollers  subsequently  bought. 

The  first  question  which  will  be  asked  by 
those  responsible  for  county  administration 
is,  "Will  rolling  pay?"  Afterwards  it  has 
teen  found  in  every  county  the  collateral 
advantages  will  so  outweigh  that  initial 
■consideration  that  councilors  will  say.  as 
they  do  in  the  Co.  Tipperary  S.  R.,  that  it 
is  well  worth  a  couple  of  pence  in  thf 
pound  extra  to  have  rolled  roads.  Not  that 
rolling  has  led  to  any  increase,  as  for  the 
year  1903-4  the  cost  of  the  roads  was  less 
than  the  average  in  the  grand  jury  time. 
To  answer  this  important  question,  the  fol- 
lowing tabular  statements  have  been  pre- 
pared. Table  I  showing  how  the  cost  works 
out  for  different  classes  of  roads.  In  pre- 
paring the  table  it  has  been  assumed  that 
the  money  is  borrowed  at  -3%  per  cent  in- 
terest for  such  term  of  v'ears  as  the  differ- 
ent roads  are  estimated  to  last,  and  repaid 
"by  equal  installments  of  principal  and  in 
terest  during  that  time.  The  prices  of 
Irish  roads  being  usually  by  the  statute 
perch  (16%  lin.  ft.")  that  familiar  unit  is 
taken-      A    sum    for    annual    maintenance 


after  rolling  is  included.  The  expenses  of 
repairs  and  depreciation  of  the  machinery 
are  taken  at  10  per  cent  per  annum,  which 
is  the  customary  figure.  The  cost  is  cal- 
culated per  cubic  yard;  1.  e.,  about  one  and 
a  fifth  tons.  The  cost  of  the  materials  used 
is  taken  as  follows  : 

Per     Per 
cu.  yd.  cu.  yd. 

Quarrying  and  breaking Is  lOd     $0.46 

Haulage    7d      O.l.il 

Spreading,        watering        and 

sweeping   (id      0.12 

Re-carting     stones,      removing 

scarified  materials 5d      0.10 

Surface  damage  to  quarries..        2d      0.04 

Rolling    8d      0.17 

Contingencies  and  profit .")d      0.10 

Total    4s   7d    $1.14 


mediate     classes     of     roads     intermediate 
thicknesses. 

At  the  end  of  the  term  of  years  given  as 
the  life  of  each  roa<l,  the  condition  of  af- 
fairs will  be  that  the  center  of  the  road, 
but  not  the  sides,  will  have  worn  down. 
Rerolling  will  then  be  necessary,  but  under 
very  different  conditions.  The  sides  being 
still  sound  and  there  being  a  considerable 
body  of  the  roUcd-in  stone  still  in  the 
road,  a  lesser  width  need  only  be  rolled  as 
well  as  a  thinner  coat  of  stones.  Table  II 
is  now  given  to  exhibit  this  second  rolling. 
It  will  be  noted  that  now  the  second  rolling 
is  about  to  be  carried  out,  the  road  may 
be  considered  to  have  arrived  at  a  perma- 
nent stage  as  respects  cost.  This  cost  will 
be  recurrent  when  the  time  for  each  subse- 
quent rolling  takes  place.  The  cost  of  the 
materials   has   in   this   table   been   taken   at 


Table  I. 


Per   Perdi. 


■7) 

5 

ti 

1 

t/i 

•3 

c      ■ 

C     >t 

0 
U 

c 

r: 

C 

u 

0 

(X 

0 

'u. 

'/J 

g   5 

M 
u 

<   ■ 

2  = 

1  't 

■r.     ^ 

a. 

c.  S 

c 

■r. 

u 

re 

re 

c 

w     0 

" 

■0 

u 

z 

= 

^ 

■r. 

1 

'2 

3 

4 

5 

6 

7 

8 

9 

10 

s.     d. 

s. 

d. 

s. 

d. 

S 

.     d. 

S. 

d. 

s. 

A. 

d. 

•2     (1 

10 

8 

2% 

1 

9 

0 

•5 

0 

2 

2 

4 

12 

7 

4* 

2    6 

10 

8 

2% 

1 

<) 

0 

.5% 

0 

2% 

2 

4% 

12 

i 

1% 

:!    n 

12 

- 

2% 

•> 

4 

0 

6 

0 

2% 

3 

0 

14 

G 

0 

8     (! 

12 

7 

2% 

•> 

4 

0 

6% 

0 

•2% 

3 

IV4 

14 

6 

.5 

1    II 

14 

11 

.3% 

3 

3 

0 

7 

0 

3 

4 

1 

1.-) 

5 

0 

1    1; 

14 

11 

SVi 

3 

3 

0 

8 

0 

3% 

4 

2V4 

1.5 

0 

4 

."i    II 

16 

II 

3% 

3 

6 

0 

p 

0 

3% 

4 

6^4 

16 

•1 

-■-% 

.".     6 

16 

0 

3Vi 

3 

6 

0 

10 

0 

m 

4 

7% 

16 

5 

4 

6    0 

18 

4 

4 

1 

II 

1 

0 

0 

4 

5 

4 

17 

0 

8 

"Loss. 


The  widths  laid  out  in  this  table  to  be 
rolled  will  at  first  sight  be  deemed  insuffi- 
cient. Account  must,  however,  be  taken  of 
the  fact  that  there  is  a  foot  to  18  ins.  at 
each  side  of  every  road  taken  up  by  the 
steep  slope  to  the  water  channel.  Further, 
it  will  be  found  by  observation  of  traffic 
that  one  in  every  10  to  20  wheels  only  trav- 
els over  the  space  within  2  to  3  ft:  of  the 
water  channel ;  also  that  the  new  layer  of 
stone  is  neatly  dovetailed  into  the  old  sur- 
face of  the  road  at  the  side,  giving  the 
whole  the  appearance  of  being  rolled. 
When  these  considerations  are  taken  into 
account  it  will  be  found  that  the  widths 
mentioned  are.  as  has  been  found  in  prac- 
tice, ample  to  acconuiiodate  the  traffic. 

The  results  as  exhiliited  in  Table  I  are 
satisfactory  as  effecting  a  saving  of  from 
Id  to  8d  per  perch  on  all  roads  except  the 
2s  roads. 

The  thickness  of  materials  rolled  in  is 
about  5  ins.  in  the  center  of  the  6s  a  perch 
road,  thinning  out  to  1%  ins.  at  the  sides, 
and  for  the  2s  a  perch  road  3  ins.  at  cen- 
ter and  1%  ins.  at  sides,  and  for  the  inter- 


•5s  per  cubic  yard  instead  of  4s  7d  as  in 
Table  I,  to  allow  for  extra  scarifying 
which  will  be  required  and  for  breaking 
the  stone  to  a  2-in.  gauge. 

This  result  may  be  considered  most  sat- 
isfactory from  a  mere  money  point  of 
view. 

The  qui'Stion  will  now  be  asked.  "How- 
do  these  estimates  tally  with  actual  cxpe 
rience?"  For  reply,  in  Table  III  is  given 
examples  out  of  many  cases  of  work  ac- 
tually carried  outi  giving  the  actual  figures 
of  cost,  etc.,  for  the  first  rolling  in  the 
County  Tipperary  S.  R. 

Some  of  these  were  rolled  before  the 
system  of  borrowing  came  into  operation, 
and  the  figures  are  based  upon  the  assump- 
tion that  the  money  was  borrowed,  and  the 
life  of  each  road  is  taken  as  in  Table  I,  as 
verified  by  four  years'  experience.  All  ex- 
cept the  Ardmayle  main  road  have  several 
years  of  life  still  before  them — from  2  to  4 
— before  rerolling  is  required. 

This  result  from  actual  practice  shows 
that  the  saving  as  estimated  in  Table  I  is 
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somewhat  underestimated  and  not  up  to  the 
result  actually  achieved. 

Having  regard  to  the  unprecedented  wet 
winters  of  1903  and  1901  and  the  wet  1903 
summer,  these  two  years  in  calculating  the 
life  of  rolled  roads  sliould  be  counted  as 
equivalent  to  three  ordinary  years. 

The  subsoil  of  the  roads  in  Co.  Tippe- 


tncc  in  Co.  Tipperary  S.  R.,  witli  a  large 
direct  labor  system,  is  that  a  man  will  do 
three  times  the  work  witli  twice  the  effi- 
ciency that  he  will  do  with  an  ordinary 
scraper.  All  depressions  occurring  in  a 
rolled  road  must  be  carefully  filled.  This 
should  be  done  in  wet  weather  and  only 
then.     In   such   weather  these   depressions 
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rary  varies  greatly ;  from  rock  to  gravel, 
yellow  clay  and  peat. 

The  best  subsoil  gives  the  best  result. 
Some  of  the  roads  which  have  been  rolled 
had  no  proper  foundations,  others  were 
properly  founded. 

The  maintenance  of  roads  subsequent  to 
rolling  is  of  importance.  A  rolled  road  if 
not  properly  cared   for  will  not  realize  its 


can  be  seen  by  the  small  pools  of  water 
lying  in  them.  A  man  with  a  cart  or 
wheelbarrow  should  be  sent  over  the  road 
and  such  depression  neatly  filled  with  a 
shovelful  or  half  a  shovelful  as  may  be  re- 
quired, only  such  quantity  of  materials  be- 
ing used  as  will  fill  the  depression.  The 
best  material  for  this  purpose  is  fine  hard 
gravel  passing  through  a  %  or  1  in.  screen. 
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full  life  in  good  order.  Soft  spots  invaria- 
bly turn  up,  and  these,  unless  treated  skill- 
fully, will  hold  water  and  develop  rapidly. 
The  road  must  be  swept  both  in  wet  weath- 
er and  when  dusty  to  prevent  tracks.  And 
here  it  may  be  remarked  parenthetically 
that  sweeping  with  coarse  brushes  is  far 
too    infrequently    practiced.      The    experi- 


In  lieu  of  this  fine  hand-broken  stone  to 
pass  through  a  1  in.  ring,  or  screenings 
from  a  stone  breaking  machine  are  suita- 
ble. In  any  event  the  material  used  for 
this  purpose  must  be  as  hard  as  that  origi- 
nally rolled  in,  otherwise  it  will  he  crushed 
into  powder  by  the  traffic. 

It  may  be  taken  for  granted  that  any  ma- 


terials which  arc  suited  for  road  repairs 
with  the  ordinary  patching  system  may  be 
used  for  rolling.  Whinstone  and  basalt 
and  hard  granites  are  of  the  best  class, 
limestone  and  limestone  gravel,  when  of 
good  quality,  produce  probably  the  most 
comfortable  country  roads,  although  not 
hard  enough  for  very  heavy  traffic.  Both 
of  the  latter,  as  well  as  a  tough  sandstone 
and  a  metamorphosed  shale,  have  been  suc- 
cessfully used  in  the  Co.  Tipperary  S.  R. 

In  connection  with  the  use  of  gravel,  the 
writer  confirms  from  his  own  experience 
the  practice  of  the  English  surveyors  that 
it  is  desirable  in  order  to  produce  good 
work  that  the  stone  should  be  graded  in 
size  and  quality,  each  particular  size  and 
quality  being  used  by  itself  on  a  separate 
length  of  road.  The  size  found  most  suit- 
able for  use  as  respects  broken  stone  is  to 
pass  through  a  2%  in.  ring  and  as  respects 
gravel  to  pass  through  a  2  in.  screen.  In 
the  latter  case  the  gravel  passing  through  a 
%  in.  screen  should  be  rejected.  The  larger 
gravel  stones  should  be  broken. 

As  between  the  same  qualities  of  stone, 
that  which  breaks  into  the  more  cubical 
shape  is  best  as  opposed  to  that  which 
breaks  flat.  The  flat  pieces  on  the  surface 
are  apt  to  work  loose  and  are  liable  to  be 
broken  up  too  much  in  rolling.  So  far  as 
possible,  even  at  an  increased  price,  the 
best  quality  of  stone  available  should  be 
used,  as  it  costs  only  the  same  amount  to 
roll  it  in  and  the  result  is  better. 

As  to  the  size  and  weight  of  rollers  to  be 
used,  they  are  usually  made  in  three  sizes — 
10  tons,  12%  tons  and  15  tons.  The  writer 
believes  the  15  ton  roller  to  be  the  most 
economical.  As  compared  with  the  lighter 
types,  the  cost  is  very  little  more  and  not  in 
proportion  to  weight.  It  requires  the  same 
attendance,  very  little  extra  fuel,  and  per- 
forms once  and  a  half  the  work  a  10  ton 
roller  does.  Objection  is  made  to  the  extra 
wciglit  that  there  is  more  danger  of  break- 
ing guUeys,  etc.,  but  this  objection  is  not 
tenable,  as  the  weight  is  distributed  over  a 
greater  width  and  produces  no  more  pres- 
sure than  a  light  roller.  For  town  work, 
however,  the  conditions  are  different.  A 
wide  roller,  like  a  15  ton,  cannot  move 
about  from  side  to  side  in  narrow  streets, 
and  consequently  leaves  seams  in  the  sur- 
face. For  such  places  one  of  the  lighter 
weight  and  narrower  roller  path  is  desir- 
able. 

A  rolling  equipment  should  consist  of 
one  roller  with  scarifier — no  independent 
scarifier  has  fo  far  proved  efficient — one 
traveling  and  sleeping  van,  and  two  water 
carts.  For  country  work  a  sleeping  van  is 
essential,  as  otherwise  the  roller  must  be 
brought  to  some  town  or  village  at  night  or 
left  by  itself  on  the  side  of  the  road  at  the 
site  of  the  work ;  the  men  would  otherwise 
lose  time  coming  to  and  returning  from 
work,  time  would  be  lost  getting  up  steam 
from  the  cold  every  morning;  hasty  get- 
ling  up  of  steam  is  bad  for  the  boiler,  and 
lodging  money  for  the  men  is  saved.     Also 
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spare  parts  for  the  roller  have  to  be  kept 
and  a  coal  bunker  to  hold  a  supply  for  four 
to  five  days  can  be  fitted.  For  summer 
work  two  water  carts  are  required,  and 
summer  rolling  produces  by  far  the  best 
work.  In  cases  even  two  carts  have  proved 
insufficient.  The  carts  should  be  provided 
with  a  box  pattern  spreader,  pipe  outlet  for 
filling  water  tank,  a  pump  and  15  ft.  of 
armored  .suction  hose. 

The  following  points  should  be  attended 
to.  Instructions  are  issued  by  the  makers  re- 
specting the  management  of  rollers,  and  the 
points  referred  to   are  to  be  taken  up  as 
supplemental  to  these.     Use  all  round  coal 
of  good  steam  quality,  damp  down  fires  at 
night  to  save  time  in  morning  and  to  avoid 
straining    boiler    by    rapid    heating.      Roll 
with  tail  of  roller  down  hill  to  keep  water 
in    boiler    over    fire.      Keep   the    following 
spare  fittings:     Two  screwjacks,  spare  sets 
of    maidhole    and    manhole    rings,    gauge 
glasses,  two  sets  of  scarifying  tines,  metal 
for  running  worn. bearings ;  attend  to  tight- 
ening up  all  bolts  frequently;  use  soda  in 
tank  with  hard  water ;  purchase  this  brok- 
en,  chips   from    it   would   injure   eye:    use 
cylinder  oil,  use  good,  thick  quality  of  lu- 
bricating  oil,    provide    duplicate   means    of 
filling  water,   usually   pump   and   injector; 
keep  set  of  blank  flanges  for  pump  and  in- 
jector so  that  engine  can  work  while  pump 
or  injector  is  being  repaired:  use  plug  with 
fusible   rivet  for  boiler;  keep  a  supply  of 
packing,  etc. ;  insure  boilers  against  explo- 
sion, if  only  for  the  benefit  of  the  periodi- 
cal  inspection  by  skilled  inspector:   insure 
men  against  accidents.     Get  fortnightly  re- 
turns of  work  done  by  each   roller.     Roll 
materials    from    side    to    center.      Roll    in 
lengths  of  100  yds.  to  lessen  time  lost  in  re- 
versing.   Run  over  each  day's  length  rolled 
on  the  next  succeeding  day  to  finally  con- 
solidate.     In   case   road   purges   in    rolling 
leave  off  at  once  and  finish  off  when  road 
dries.     Use  no  binding  if  possible,  and  in 
any  event  none  until  stones  are  rolled  fair- 
ly smooth,  and  then  sparingly.    Do  not  per- 
mit roller  over  any  iron  bridge  until  satis- 
fied of  its  safety.    Avoid  rolling  close  up  to 
old  retaining  walls.     Get  roller  conducted 
through   towns   by   town   officials  to   avoid 
gas  pipes  and  defective  drains.  Divide  road 
to   be   rolled   into   short   sections   and  pre- 
scribe the  amount  of  stones  to  be  used  on 
each   section  to  avoid  materials  being  un- 
equally used  on  parts  of  road.    Roll  roads 
upon  which  there  is  a  scarcity  of  water  in 
the    winter.      Fortnightly    cleaning    out    of 
boiler  should  be  on  Mondays,  when  boiler 
is  cold.     Fit  in  cleaning  out  days  to  match 
fair  and  market   and  and  race  days  when 
little  work  can  be  done. 

The  work  done  by  a  15  ton  roller  varies 
from  120  to  210  perches  in  length  of  a 
road  12  to  16  ft.  wide  rolled  per  fortnight. 
This  represents  the  consolidation  of  from 
360  to  630  cu.  yds.  of  stone  per  fortnight, 
or  33  to  60  cu.  yds.  per  day  actually  worked 
(the  stone  being  measured  loose  as  piled 
along  the  road),  one  day  per  fortnight  be- 


ing lost  in  cleaning  out  boiler.  An  average 
of  160  to  180  perches  per  fortnight  may  be 
considered  as  a  satisfactory  amount  of 
work,  representing  13  to  15  miles  per  an- 
num. The  greater  amount  of  work  will  be 
done  in  the  winter,  as  the  softness  of  the 
roads  permits  the  stones  to  bed  in  more 
rapidly.  One  the  other  hand  the  work 
done  in  dry  weather  is  much  superior,  so 
the  advantage  gained  by  winter  rolling  is 
more  apparent  than  real. 

Before  materials  are  spread  to  be  rolled 
in,  the  surface  of  the  road  should  be  lightly 
scarified  so  as  to  permit  the  fresh  stone  to 
bed  into  the  old  surface.     This  is  always 
necessary  when  the  road  is  dry  and  hard, 
unless  in  such  cases  as  the   surface  is  so 
thin    and    worn    that    the   .scarifying   tines 
would  reach  tlie  soling  of  the  road  or  the 
foundation  upon  which  it  is  laid,  and  un- 
less the  road  is  very  soft  from  continued 
wet  weather.     A  short  experience  will  en- 
able   the    surveyor     to     discriminate    such 
cases.  Watering  12  hours  previous  to  scari- 
fying will  be  found  to  help  matters  consid- 
erably.   When  the  road  is  out  of  shape  ow- 
ing to  being  too  high  in  the  center,  having 
sides  higher  tlian  the  center  or  sidelong  or 
too  narrow,  the  road  must  be  scarified  so 
as  to  bring  it  into  proper  shape,  the  scari- 
fied materials  being  shifted  so  as  to  pro- 
duce  that    result     for    the    proper   width. 
Great  economy  of  materials  can  be  effected 
in  this  way.     At  times  large  quantities  of 
materials  can  be  so  procured  to  supplement 
the    fresh    stones    to   be   used.     The    fresh 
stones   when   spread   should  be   rolled    dry 
until   they    are    fairly     consolidated,     after 
which   they    should   be   well   watered    and 
rolled  to  an  approximately  smooth  surface. 
Water    should    be     economized   by    being 
dammed  up  in  the  water  channels  and  not 
run  to  waste.     Concurrently  with  the  wa- 
tering,   two    or    three     men     should     keep 
sweeping  the   road   so   as   to   brush  in  the 
debris  produced  by  the  rolling  into  the  in- 
terstices of  the  stones.     Then  and  only  at 
this  stage  binding  materials  should  be  used 
and  well  brushed  into  the  stones.    The  use 
of  binding  is   of   importance,  and  its  use 
will  make  or  mar  the  road.   Road. scrapings 
are  frequently  used,  and  although  they  en- 
able a  finished  appearance  to  be  given  to 
the   road   with   less   rolling  than  otherwise 
might    be   deemed   necessary,   the   ultimate 
effect  is  injurious.    The  use  of  road  scrap- 
ings reduces  the  solidity  of  the  road,  ren- 
ders it  pervious  to  water,  causes  mud  in 
wet  weather,  and  enables  frost  to  take  a 
greater  effect  upon  it.     The  best  materials 
for   binding   are   very    fine   gravel   or    fine 
chippings   from   a   stone  breaker,   and   the 
next   best,    sand.     With    binding   of   poor 
quality  it   should   be  used  most  sparingly, 
say  three  or  four  shovelfuls  to  the  perch, 
but  with  material  of  a  better  quality  it  may 
be  more  freely  used.    It  is  fatal  to  success 
to  use  large  quantities  of  binding,  and  par- 
ticularly to   mix   it   with   the   stone  to  be 
rolled  before  the  latter  is  fairly  well  con- 
solidated.    If   used   in   the   latter  way   the 


road  soon  sinks  into  pockets  and  the  entire 
effect  sought  is  soon  lost.  The  stage  at 
which  the  rolling  is  sufficiently  complete  is 
more  or  less  a  matter  of  experience,  but  it 
may  be  said  to  be  completed  as  soon  as  the 
eye  cannot  detect  the  isolated  stones  and 
when  the  whole  surface  appears  to  be  uni- 
form and  smooth.  If  procurable,  fine 
gravel  or  screenings  from  a  stone  breaker 
should  be  scattered  over  the  surface  after 
rolling.  This  prevents  the  traffic  from  lick- 
ing up  the  binding  out  of  the  stones  and 
besides  the  gravel  gets  compressed  into  the 
joints  of  the  stones,  rendering  it  most  com- 
pact. 

The    height    of   the   center   of    the    road 
when  rolled  should  be  as  follows : 

For  a  road  rolled  8  ft.  wide,  height  of 
center  to  be  3%  ins. 

For  a  road  rolled  10  ft.  wide,  height  of 
center  over  sides  to  be  4  ins. 

For  a  road  rolled  11  ft.  wide,  height  of 
center  over  sides  to  be  4%  ins. 

For  a  road  rolled  12  ft.  wide,  height  of 
center  over  sides  to  be  AV*  ins. 

For  a  road  rolled  13  ft.  wide,  height  of 
center  over  sides  to  be  4%  ins. 

For  a  road  rolled  14  ft.  wide,  height  of 
center  over  sides  to  be  5  ins. 

For  a  road  rolled  15  ft.  wide,  height  of 
center  over  sides  to  be  5^  ins. 

For  a  road  rolled  16  ft.  wide,  height  of 
center  over  sides  to  be  HVt  ins. 

For  a  road  rolled  17  ft.  wide,  height  of 
center  over  sides  to  be  5%  ins. 

For  a  road  rolled  18  ft.  wide,  height  of 
center  over  sides  to  be  6  ins. 

For  a  road  rolled  19  ft.  wide,  height  of 
center  over  sides  to  be  6V4  ins. 

For  a  road  rolled  20  ft.  wide,  height  of 
center  over  sides  to  be  6%  ins. 

The  slope  of  the  road  from  center  to 
sides  should  be  neatly  curved  and  not  fiat. 
In  streets  of  large  towns  and  in  the  sub- 
urbs of  cities  the  rolling  of  roads  is  fre- 
quently very  disappointing  in  its  results, 
owing  to  the  streets  or  roads  not  having 
been  originally  properly  constructed.  To 
enable  a  road  to  sustain  traffic  of  a  heavy 
nature  a  road  should  have  a  proper  foun- 
dation, whether  it  is  to  be  rolled  or  not.  In 
the  pamphlet  recently  issued  by  the  Irish 
Roads  Improvement  Association  and  writ- 
ten by  Thomas  .A.itken,  Esq.,  Assoc.  M. 
Inst.  C.  E.,  the  method  of  making  a  road 
v/ith  proper  foundations  is  fully  described 
and  illustrated.  That  method  consists  of 
laying  a  foundation  of  a  layer  of  large 
stones,  broken  through  a  3  in.  to  4  in.  di- 
ameter ring,  varying  in  thickness  at  the 
center  from  9  ins.  to  12  ins.,  according  to 
the  severity  of  the  traffic,  and  consolidated 
with  a  roller.  This  is  covered  with  a 
cushion  of  sharp  sand  or  cinders,  1  in.  to  2 
ins.  thick,  after  which  a  layer  of  stones 
from  4  to  6  ins.  is  rolled  in  the  ordinary 
way.  In  reconstructing  a  road  in  this  way 
tiie  drainage,  which  is  most  vital,  must  not 
he  neglected. 

Rolling  in  patches  of  the  size  customary 
in  repairing  by  the  patching  system  is  not 
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satisfactory  litlicr  irom  nil  icommiical  or 
i-fficicnt  point  of  view,  especially  so  on  a 
road  provioiisly  rolled.  The  sites  of  the 
patches  cannot  be  scarified  withont  enor- 
mous expense,  the  stone  is  crushed,  and  the 
road  left  uneven.  A  road  not  previously 
roUeil.  if  taken  in  very  wet  weatlicr  when 
the  road  is  soft,  can  be  made  an  indiffer- 
iiitly  good  job  of,  bnt  at  an  excessive  cost, 
as  the  roller  is  running  idle  most  of  its 
time. 

I'pon  the  assumption  with  present  ex- 
perience (  10II4")  that  it  is  good  policy  to 
roll  all  roads  costing  2s  a  perch  and  up- 
wards, the  number  of  rollers  necessary  for 
any  county  can  be  calculated.  In  the  Co. 
Tipperary  S.  R.  there  arc  2tj8  miles  of 
roads  of  this  class.  As,  however,  it  will  be 
foi'iid  that  other  roads  costing  less  than  2s 
will,  on  account  of  being  important  thor- 
oughfares, in  practice  he  rolled,  a  further 
inn  miles  may  be  added,  making  368.  Upon 
the  assumption  that  each  road  will  require 
rolling  once  in  every  six  years,  four  l")  ton 
rollers  will  be  found  sufficient  for  368 
miles  and  three  for  268. 

|Thc  wages  paid  in  Ireland  on  ruad  work 
arc  as  follows : 

Common  laborers,  per  day $0.52 

Foremen,   per  week 6.00 

One  horse  cart  and  driver,  per  day.  ....  1.2.') 

Kngineman  on  roller,  per  day 1.25 

I'Magman  and  timekeeper,  per  day 0.87 

Coal  costs  $5.50  per  long  ton  at  tlio  rail 
way  station,  and  a   15-ton  roller  consumes 
one-third  ton  per  day. 

.Ml  quarrying  and  breaking  of  stone  was 
done  1>y  hand  in  the  work  above  described. 

Mr.  Mackett  states  that  in  Tipperary 
county  there  are  1,500  miles  of  macadam 
roads,  of  which  300  miles  are  main  roads. 
The  population  is  90,000,  and  the  area  of 
the  county  is  1,000  sq.  miles.  The  traffic  is 
not  severe,  practically  all  in  one  horse  carts 
carrying  loads  of  1  to  H6  tons  on  a  pjir  of 
wheels. 

To  convert  the  costs  given  in  Table  1. 
bear  in  mind  that  a  shilling  (s)  is  25  cts.. 
and  that  there  are  12  pence  (d)  to  the 
shilling.  There  are  320  perches  per  mile.  A 
stretch  of  road  16  ft.  wide  and  one  perch 
(16%  ft.l  long  contains  practically  -30  sq 
yds. 

From  Talile  I  it  can  bo  deduced  that  the 
cost  of  repairing  a  macadam  road  16  ft. 
wide  is  about  $260  per  mile  per  annum, 
there  being  0.12  cu.  yd.  of  broken  stone 
used  per  sq.  yd.  of  road  for  each  re- 
surfacing every  five  years,  which  is  equiva- 
lent to  1.120  cu.  yds.  of  stone  per  mile 
every  five  years,  or  221  cu.  yds.  per  niilr 
per  annum.  Since  the  steam  roller  aver- 
aged about  50  cu.  yds.  of  stone  compacted 
per  day,  it  is  a  simple  matter  to  estimate 
the  cost  of  such  repairs  under  .American 
conditions  as  to  wages. 

For  comparative  figures  of  cost  i^i  re- 
pairing macadam,  the  reader  is  referred  to 
Gillette's  "Handbook  of  Cost  Data"  and  tn 
Gillette's  "Economics  of.  Road  Construc- 
tion."— Editors.] 


Water=works  and  Sewer  Section 


Note:  This  section  is  dcvoteil  to  methods  and  costs  of  constructing  sewers 
and  wafer-works.  It  will  cover  the  construction  work  for  all  details  of  water 
supply  and  sewerage,  including  sewage  purification  and   water  filtration. 
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Method    and    Cost    of    Moving    Steel 
Forms  for  an  8  ft.  Concrete  Sewer. 

On  Fourteenth  avenue,  Uronkiyn,  an  t<- 
ft.  reinforced  concrete  sewer  is  being  built. 
The  features  of  this  work  that  is  worthy 
of  special  notice  is  the  forms  used  to  sup- 
port the  arch  during  construction. 

.\s  will  be  seen  in  Fig.  1.  these  forms  are 
self-supporting,  requiring  no  interior  brac- 
ing. In  consequence  of  the  absence  of  in- 
terior bracing,  it  is  possible  to  collapse  a 
section  of  forms  and  bring  it  from  the  rear 
to  the  front  on  a  small  car,  as  shown  in 


^cctiiin  is  la>u-ned  liyh.ly  to  it-!  rear 
neighbor,  and  the  car  is  run  back  to  get 
the  next  section. 

On  this  particular  sewer  the  forms  are 
made  in  sections  8  ft.  long,  and,  although 
the  track  upon  which  the  car  runs  is  a 
wooden  track,  two  workmen  readily  push 
the  car  with  its  load.  Due  to  the  fact  that 
the  longitudinal  ribs  of  the  forms  are  of 
corrugated  steel,  they  are  exceedingly 
light,  and  the  forms  are  therefore  handled 
with  ease. 

Three    men    consritute    the    whole    force 


Fig.  1 — Eight-Foot  Forms  in  Place. 


Fig.  2.  The  reader  will  note  that  the  low- 
er part  of  those  forms  is  hinged,  so  that 
this  part  can  be  folded  up  while  the  sec- 
tion is  Iioing  transplanted.  When  a  section 
of  the  forms  has  been  brought  forward,  the 
car  that  --upports  it  is  "jacked  up"  by 
means  of  any  convenient  plank  used  as  a 
lever,  and  wooden  blocks  are  placed  un- 
derneath the  car  to  hold  it.  Then  the 
workmen  expand  the  forms  latterly  by 
pulling  v.p  on  the  rope  (shown  in  Fig.  2). 
which  is  fastened  to  a  toggle.  .  The  lower 
hinged  parts  of  the  form  are  then  swung 
down  until  they  rest  on  the  cross  ties  as 
sliown  in  Fig.  1. 

Hy  means  of  tnrnlinoklo  clamps  this  form 


roqnireil  to  knock  down  and  shift  one  of 
these  large  8-ft.  sections.  A  representative 
of  this  journal  timed  the  men  and  found 
that  they  readily  shifted  on  8-ft.  section  in 
half  an  hour,  including  all  the  time  of  un- 
liolting,  shifting,  and  bolting  it  up  again 
ready  to  support  the  concrete  arch. 

The  practice  is  to  move  four  sections 
forward  successively,  thus  providing  for  32 
lin.  ft.  of  sewer.  Since  the  sewer  arch 
contains  1.4  cu.  yils.  per  lin.  ft.  these  -32 
lin.  ft.  require  45  cu.  yds.  of  concrete. 
Three  men,  therefore,  shift  interior  forms 
for  45  cu.  yds.  of  concrete  in  2  hrs.  Hence 
I!  hrs.  labor  at  17%  cts.,  or  $1.05,  covers 
tlio   cost   of    shifting  these   interior   forms. 
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which  is  less  than  2%  cts.  per  cu.  yd. 

The  total  cost  of  labor  on  forms  is,  of 
course,  considerably  in  excess  of  this,  since 
the  outside  wooden  forms  and  the  wooden 
forms  for  the  invert  require  much  more 
labor.  However,  the  total  cost  of  labor  on 
the  forms  of  both  invert  and  arch  has  av- 
eraged only  50  cts.  per  lin.  ft.  of  sewer. 
Since  there  are  2.2  cu.  yds.  of  concrete  per 
lin.  ft.  in  both  invert  and  arch,  it  will  be 
seen  that  the  cost  has  been  less  than  23 
cts.  per  cu.  yd.  for  all  labor  on  forms. 
This  remarkably  low  cost  is  being  steadilv 
reduced. 

The  engineers   will    ncit    permit    forms    to 


Reinforced  Concrete    Block    Construc- 
tions for  Culverts  and  Sewers. 

Possible  advantages  to  be  had  in  con- 
structing small  sewers  and  pipe  culverts  of 
separately  molded  concrete  blocks  have 
led  a  number  of  engineers  to  devise  types 
of  concrete  block  construction  for  such 
work.  .Vs  inquiries  have  recently  come  to 
us  regarding  the  practicability  of  using 
molded  blocks  for  sewer  work,  we  give 
here  two  forms  of  block  construction 
which  we  know  to  have  been  developed 
with  unusual  care.  We  are  not  informed 
whether   either  of   these  constructions   has 


Fig.  2 — Telescoping  Elght-Foot  Forms. 


'be  struck  until  72  hours  after  concrete  has 
been  placed ;  but,  whatever  the  require- 
ment, the  contractor  is  able  to  meet  't  with 
ease,  by  simply  providing  the  necessary 
number  of  8-ft.  form  sections.  As  many 
■or  as  few  of  these  sections  can  be  brought 
forward  as  the  progress  of  the  work  may 
require,  and  without  interfering  in  the 
least  with  the  sections  already  in  place. 

The  contractor  for  this  work  is  P.  J. 
Murry  &  Co..  and  the  forms  are  furnished 
by  the  Duralite  Co.,  of  42  Broadway,  New 
York  Citv. 


On  -Aug.  1  there  were  in  force  con- 
tracts for  work  on  the  New  York  State 
Barge  Canal  amounting  to  $2G.26.5.158,  and 
e.xtending  over  152.48  miles  of  canal. 


The  aggregate  mileage  of  the  railways 
•of  the  United  States,  including  all  tracks, 
•on  June  30,  1907.  was  .327.97o.2fi  miles. 


been  used  in  actual  sewer  building,  but,  as 
will  be  noted,  test  lengths  have  been  built 
and  loaded  to  destruction  with  suc- 
cessful results.  Both  of  these  construc- 
tions are  reinforced. 

Parmlcy  Block  Sewer. — .A.  reinforced 
concrete  block  construction  for  sewers  de- 
vised by  Mr.  W.  C.  Parmley,  M.  Am. 
See.  C.  E.,  is  shown  by  Fig.  1.  The  idea 
of  the  design  is  to  have  the  joints  occur 
where  the  bending  moments  are  mini- 
mum, which,  in  tlie  circular  section  shown, 
is  at  the  45  degree  quarter  points,  making 
a  four-block  construction.  For  egg-shaped 
sewers  the  arrangement  would,  of  course, 
be  somewhat  different. 

The  bottom  or  invert  blocks  are  moldid 
with  flat  ends  forming  butt  joints  which 
are  made  with  mortar.  The  reinforcing 
rod  is  molded  into  the  block  midway  of  its 
length,  which  is  1  ft.,  with  its  ends  pro- 
jecting and  bent  to  form  eyes.  The 
haunch    and    crown   blocks    have    one    end 


Hat  and  the  other  end  formed  with  a  pro- 
jecting lip  on  the  intradosal  side.  This 
projecting  lip  closes  up  against  the  flat  end 
of  the  block  ahead,  formmg  a  groove 
three-quarters  around  the  sewer.  In  set- 
ting the  blocks,  this  groove  is  located 
directly  in  line  circumferentially  with  the 
reinforcing  rod  in  the  invert  block.  By 
this  arrangement  the  reinforcing  bars 
placed  in  the  groove  are  in  line  with  that 
in  the  invert  block  and  the  inside  bar  is 
connected  up  and  made  continuous  around 
the  sewer.  For  longitudinal  reinforcement 
Hal  iron  straps  are  embedded  in  the 
radial  joints  as  shown  by  Fig.  1. 

A  2-ft.  long  section  of  this  sewer  of  the 
dimensions  shown  by  Fig,  1.  withstood 
without  deflection  or  cracking  a  test  load 
on  top  of  9,125  lbs. 

The  claims  made  by  the  inventor  for 
the  construction  are : 
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SreeJfoOi  y  mtraaoi  of  Arch 

^fXfrContr      Section  A-A 

Fig.  1 — Reinforced  Concrete  Block 
Sewer  Construction. 
W.     C     Parinle\'.    Inventor. 

(1)  Economy.— (a)  On  account  of  the 
thin. side  walls  and  the  method  of  con- 
structing the  sewer,  a  less  quantity  of  ex- 
cavation is  required  than  for  either  a  brick 
or  a  vitrified  pipe  sewer,  (b)  The  aline- 
nient  and  grade  can  be  easily  and  accu- 
rately secured  by  laying  the  invert  blocks 
in  advance  of  the  building  of  the  re- 
mainder of  the  sewer,  and  they  can  always 
be  kept  built  close  up  with  the  finished 
porfjcn  of  the  excavation,  (c)  No  center- 
mg  is  required  for  this  type  of  sewer — 
only  a  light  removable  template  to  assist 
in  accurately  adjusting  the  blocks.  The 
arch  at  all  times  is  self-sustaining,  (d) 
Backfilling  can  begin  as  soon  as  the  arch 
is  completed,  which  ought  not  to  be  done 
in  case  of  a  brick  sewer  where  from  one- 
fourth  to  one-third  of  the  entire  mass  of 
masonry  is  soft  mortar,  (e)  Cheapness  of 
the  material  used,  as  concrete  is  the  least 
expensive  building  material  at  the  present 
time,  (f)  The  blocks  can  be  made  any- 
where, even  alongside  the  sewer  trench. 
Freight  and  teaming  charges  are  therefore 
avoided,  which  can  not  usually  be  done 
when  bricks  are  used,     (g)    Sewer  can  be 
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constructed  in  the  trench  rapidly  and  easily 
— ^probably  more  so  than  any  other  kind  of 
sewer. 

(2)  Superior  Character  of  Work. — 
(a)  Very  great  strength  for  a  min- 
niiuni  quantity  of  material  used.  (b) 
For  pressure  conduits  the  unlimited  dura- 
bility as  against  tlie  limited  life  of  iron 
pipes  on  account  of  the  rusting  of  the  iron, 
(c)  The  invert  blocks  can  be  more  accu- 
rately laid  than  bricks  or  large  sizes  of 
vitrified  pipes.  They  should  be  as  even  in 
surface  as  the  blocks  in  a  sidewalk.  Ob- 
struction lo  the  flowing  water  is  thus  re- 
duced to  a  minimum,  (d)  Small  internal 
friction;  on  account  of  the  smoothness  of 
the  blocks,  the  capacity  of.  the  sewer  is 
greater  than  for  ordinary  pipe  or  brick 
sewers  of  same  grade  and  diameter,  (e) 
Impermeability;  the  amount  of  water 
which  can  pass  through  the  sewer  is  very 
small  on  account  of  the  density  of  the 
blocks,  (f)  The  sewer  can  be  more  suc- 
cessfully laid  in  a  wet  ditch  than  a  brick 
sewer,   because,   on    account    of   the    small 


to  the  possibilities  of  a  system  of  circular 
or  arch  sections  of  cured  concrete  blocks, 
properly  designed  and  reinforced  to  meet 
the  conditions  peculiar  to  railway  construc- 
tion. As  this  system  could  also  be  applied 
to  sewer  construction  and  from  the  fact 
that  the  most  interesting  case  of  test  was 
developed  from  a  sewer  section,  this  ex- 
ample will  be  given. 

This  section  was  egg-shaped,  as  shown 
in  the  accompanyitig  Fig.  2.  the  size 
being  48x72ins.  The  mixture  used  con- 
sisted of  crushed  rock,  passing  a  1  in.  ring, 
good  quality  of  river  sand  and  Portland 
cement,  proportioned  1-2-4. 

Each  section  consisted  of  four  pieces, 
one  invert,  two  sides  and  one  arch  or 
crown  block.  Each  block  was  24  ins.  wide 
and  the  crown  block  4  ins.  thick,  the  thick- 
ness of  blocks  gradually  increasing  from 
the  center  of  the  crown  block  to  the  invert, 
which  at  the  thickest  part  was  11  ins.  The 
side  blocks  lapped  or  staggered  one-half 
their  width  or  12  ins.  on  the  two  adjacent 
invert   blocks. 
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Fig.   2 — Reinforced   Concrete 

Morchel    &    Lowtli 

amount  of  mortar  used  in  setting  the  in- 
vert, contact  with  water  before  the  mortar 
has  hardened  is  less  harmful  than  it  is  to 
freshly  laid  brick  masonry,  (g)  Adapta- 
bility for  conduits,  sustaining  internal 
pressure,  for  which  work  vitrified  pipe  and 
brick  masonry  are  entirely  unsuited. 

Morchel  and  Lowlhcr  Block  Sewer  — 
The  reinforced  concrete  block  sewer  con- 
struction shown  by  Fig.  2  has  been  worked 
our  by  Mr.  Burton  Lowther,  Kansas  City, 
Mo.,  who  describes  it  as   follows : 

During  the  writer's  experience  as  en- 
gineer on  railway  construction,  the  need  of 
a  system  by  which  culverts  and  small  wa- 
terways could  be  constructed  quickly  and 
cheaply  became  apparent. 

After  much  experience  with  stone  ma- 
sonry, clay  pipe,  cast  and  wrought  iron 
pipe,  it  was  found  that  concrete  was  the 
ideal  material  for  such  work,  except  for 
the  cost  of  forms  and  labor  and  the  delays 
often  experienced  in  completing  the  grad- 
ing of  the  roadbed.  This  is  especially 
true  in  electric  railway  construction  and 
light  branch  lines  of  steam  railway. 

The  rapidity  and  cheapness  of  construc- 
tion of  some  concrete  block  houses,  built 
about  thi.":  time,  drew  the  writer's  attention 
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Block  Sewer   Construction. 

cr    Engineering    Co. 

The  bottom  of  invert  block  was  rem- 
forced  with  3%  ins.  medium  steel  rods, 
spaced  8  ins.  apart  and  placed  near  the  flow 
line  of  the  invert,  and  bent  up  the  sides  of 
invert  block  to  a  point  near  the  top.  The 
middle  rod,  which  was  placed  in  the  cen- 
ter of  the  block,  projected  about  4  ins.  and 
the  ends  formed  loop  eyes  to  attach  the 
reinforcing  rods  of  the  sides  and  arch 
blocks,  so  that  the  latter,  acting  as  a  beam, 
would  resist  the  bending  moment  pro- 
duced by  the  thrust  of  the  side  blocks. 

This  section  of  48x72-in.  sewer  was  set 
on  roughly  level  earth,  without  any  special 
attempt  at  leveling,  thus  assuming  average 
conditions  of  actual  practice  in  the  test. 

A  rough  plank  platform  with  2-in.  bear- 
ing blocks,  spaced  about  6  ins.  apart  to 
transmit  the  load  to  the  crown  block,  was 
placed  on  top  of  section.  The  load  con- 
sisted of  pig  iron  and  heavy  foundry  cast- 
ings, forming  a  practically  solid  mass  of 
iron,  uniformly  distributed  over  platform. 
The  deflection  under  progressive  loading 
was  obtained  by  actual  measurement  re- 
ferred to  a  solid  base  so  arranged  that  the 
slightest  movement  could  be  detected  later- 
ally or  horizontally.     The  load  was  placed 


ironi  an  ckvati-d  platform  by  tlie  falling  of 
the  iron. 

No  deflection  was  observed  up  to  a  load- 
ing of  10,000  lbs.,  and  the  points  of  the 
sections  remained  without  a  crack.  A  de- 
flection of  1/32  in.  was  observed  at  a  load- 
ing of  lo,000  lbs. ;  at  19,500  lbs.  the  deflec- 
tion was  1/10  in.  At  25,050  lbs.  a  deflec- 
tion of  3/32  in.  was  observed  and  a  fine 
crack  developed  on  the  outside  or  tension 
side  of  both  side  blocks,  running  the  full 
length  of  sides.  An  additional  load  caused 
a  crack  at  the  flow  line  of  the  invert,  the 
latter  failing  as  a  beam  the  entire  length 
of  invert. 

It  will  be  noted  that  the  failures  oc- 
curred at  the  quadrant  points  of  the  curve 
of  the  section.  The  joints  remained 
throughout  the  entire  test  free  from  move- 
ment, nor  did  any  cracks  develop  in  the 
joints  of  the  section.  The  joints  of  the 
section,  it  will  be  noticed,  are  placed  at 
points  of  least  moment,  viz.,  at  points  45° 
from  the  axes  of  the  figure.  The  advan- 
tages claimed  for  this  system  are  as  fol- 
lows: 

(1.)  Absolute  mechanical  bond  of  rein- 
forcing in  all  directions  as  in  monolithic 
concrete  work. 

(2.)  Superior  rapidity  of  construction 
over  any  other  methods — as  it  requires  no 
forms,  the  sections  being  self-aligning  and 
self-supporting. 

(3.)  The  trench  can  be  filled  at  once 
after  grouting  is   completed. 

(4.)  A  smooth,  true  inside  surface,  giv- 
ing a  greater  discharge  for  a  given  cross 
section  area  than  brick  sewer  and  concrete 
sewer  built  with  forms. 

(5.)  The  block  sections  can  be  inspected 
before  entering  the  work  and  if  any  are 
defective  they  can  be  rejected,  thus  in- 
suring the  most  reliable  work. 

(6.)  The  quantity  and  character  of  the 
reinforcing  can  be  varied  to  meet  the  con- 
dition of  loading,  grade,  soil,  etc. 

(7.)  The  ease  with  which  this  con- 
struction can  be  handled  in  wet  spring>- 
soils  and  when  running  water  is  encoun- 
tered in  the  trench. 


The  iron  ore  produced  in  the  United 
States  during  1907  amounted  to  51,720,615* 
long  tons,  valued  at  $131,946,147  at  the 
mines.  In  1906  47,749,728  long  tons  were 
produced. 


Of  a  total  production  of  51.720,519  long 
tons  of  iron  ore  in  the  United  States  in 
1907,   Minnesota  produced  25,364,077  tons. 


During  the  month  of  July  the  principal 
items  of  construction  work  done  by  the 
construction  divisions  of  the  Isthmian 
Canal  were  as  follows :  Material  excavat- 
ed 3,145,502  cu.  yds.,  of  which  3,016.105  cu. 
yds.  were  taken  from  the  canal  prism : 
258,441.5  ft.  of  rock  drilling  was  done:  13.1 
miles  of  new  track  were  laid  and  208.74 
tons  of  explosive  were  used.  The  average 
number  of  laborers  employed  daily  was 
10.973. 
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Railway  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  rail- 
ways. It  will  cover  road=bed  and  track  construction,  contractor's  plant  and 
organization,  surveying  methods  and  permanent  way  structures. 


Method  of    Treating  Ties   With  Creo- 
sote at  Galesburg,  111. 

The  Chicago,  Burlington  &  Quincy  Ry. 
has  built  a  plant  for  treating  ties  at  Gales- 
burg, 111.  The  plant  is  situated  on  a  tract 
of  80  acres  with  a  space  for  tracks  having 
a  capacity  of  2,000,000  ties,  although  at 
present  there  are  tracks  for  a  storage  of 
only  1,000,000.  For  fire  protection  in  the 
yard,  hydrants  are  spaced  300  ft.  apart,  be- 
ing supplied  with  water  from  a  100,000 
gallon  storage  tank,  fed  by  a  well  1,300  ft. 
deep.  The  tracks  in  the  yard  are  laid  with 
three  rails,  as  narrow  gauge  cars  are  used 
to  deliver  tlie  ties  to  the  retorts. 

The  plant  was  located  at  Galesburg  as  it  is 
the  connecting  point  of  the  Burlington  lines 
with  the  south,  the  principal  source  of  the 
supply,  and  on  this  part  of  the  system  there 
are  always  available  stock  cars  for  the 
shipment  of  the  treated  ties.  Box  cars  can- 
not be  used  for  this  purpose  on  account  of 
the  odor  which  is  retained  in  the  cars  when 
loaded  with  creosoted  timber. 

The  main  building  is  152x115  ft.,  divided 
into  three  rooms,  one  containing  three  re- 
torts, another  the  engines  and  tanks,  the 
third  being  the  boiler  room.  There  is  also 
;i  test  room,  fitted  up  for  treating  four  ties. 
The  building  is  of  reinforced  concrete 
throughout.  The  window  sashes  are  of 
metal,  glazed  with  wire  glass,  while  the 
doors  are  all  covered  with  sheet  metal. 

The  retort  room  is  the  full  length  of  the 
building  and  38  ft.  wide,  the  retorts  being 
132  ft.  long  and  6  ft.  in  diameter,  made 
of  %-in.  steel,  furnished  by  the  .'Mlis- 
Chalmers  Co.  Each  has  a  capacity  of  65l» 
ties,  while  the  plant  treats  6.000  tics  in  24 
hours. 

There  are  three  loO-h.  p.  boilers,  one  be- 
ing for  emergencies.  There  is  no  chimney, 
induced  draft  system  being  used.  The  en- 
gine room,  30x115  ft.,  contains  an  Ingersoll- 
Rand  compressor,  with  a  capacity  of  525 
cu.  ft.  of  free  air  per  minute,  a  Knowles 
fire  pump,  three  Knowles  pressure  pumps, 
one  Knowles  oil  pump  and  one  Battle 
Creek  vacuum  pump.  There  is  also  a  small 
electric  light  plant  in  this  room. 

The  tank  room,  39x50  ft.,  contains  a  25,- 
000-gallon  steel  working  tank  and  a  100.- 
000-gallon  steel  mixing  tank  for  creosote. 
On  the  outside,  close  to  the  main  building, 
are  the  storage  and  measuring  tanks,  one 
500,000  gallon  steel  tank  for  creosote  stor- 
age and  two  5.000  gallon  steel  tanks  for 
measuring  creosote,  two  50,000  gallon 
wooden  tanks  for  zinc  chloride  and  one 
25,000   gallon   iron   storage   tank    for    zinc 


•Abstracted  from  an   article  in   The   Bail- 
way    A^e. 


chloride.     The   two  steel  outside  tanks  are 
arranged  for  heating  with  steam  coils. 

The  plant  is  arranged  with  its  pipe  con- 
nections between  pumps,  tanks  and  retorts, 
so  tliat  the  straight  zinc  chloride  process,  01 
the  two,  known  as  the  Card  process,  may 
be  used  on  one  retort  or  on  all  three.  In 
the  Card  process,  which  is  a  modification 
of  the  Rutgcr,  the  zinc  chloride  and  creo- 
sote are  continuously  agitated  under  pres- 
sure by  centrifugal  pumps,  and  ordinary 
coal  tar  creosote  can  be  used.  Each  retort 
is  connected  with  an  electrically  driven 
centrifugal  pump,  which  forces  the  liquid 
in  at  the  bottom  and  exhausts  it  from  the 
top  of  the  retort.  The  vacuum  in  retorts 
is  obtained  by  a  Baragwauth  barometric 
condenser,  with  an  au.xiliary  air  pump  G%x 
12x12  ins.  having  a  connection  with  the  air 
chamber  of  the  condenser.  The  condensing 
pipes  arc  placed  on  the  roof  of  the  engine 
room. 

The  Rutger  process  has  been  used  in 
Germany,  but  it  requires  a  creosote  having 
special  qualities  and  is  expensive.  In  the 
AUardycc  process  the  zinc  chloride  is  put 
in  first  and  then  the  creosote,  while  the 
Ruping  process  aims  to  reduce  the  expense 
for  creosote  by  first  filling  the  wood  cells 
with  compressed  air  and  then  coating  them 
with  creosote. 

Seasoned  ties  are  treated  directly,  but  if 
green  they  are  first  steamed  under  pressure 
of  5  to  20  lbs.  from  1  to  2  hours.  The  sap  is 
blown  off  every  15  to  30  minutes.  With 
the  Card  process  a  vacuum  of  27  to  28  ins. 
is  held  on  the  retort  for  an  hour,  and,  with 
the  vacuum  still  on,  the  mixture  of  zinc 
chloride  and  creosote  is  run  in  by  gravity, 
entirely  filling  the  retort,  and  requires 
about  18,000  gallons.  The  liquid  is  heated 
to  180°  P.,  and  at  this  temperature  the  two 
ingredients  do  not  separate  as  rapidly  as 
in  a  cold  solution.  The  centrifugal  pumps 
are  then  started  and  the  liquid  is  circulat- 
ed at  the  rate  of  2,500  gallons  per  minute 
and  the  whole  charge  is  changed  every  7 
or  8  minutes.  At  the  same  time  the  pressure 
pumps  are  started  and  pressure  gradually 
increased  to  150  lbs.  and  held  at  that  for 
2  to  4  hours,  or  until  a  sufficient  amount  of 
the  liquid  is  absorbed  by  the  timber. 

The  pressure  pumps  are  connected  to  the 
5,000  gallon  measuring  tanks  which 
have  gauges  operated  by  floats,  and 
in  this  way  the  volume  of  liquid  forced 
into  the  timber  is  known.  When  the  gauges 
show  a  sufficient  amount  the  pressure  is  re- 
leased and  the  remaining  liquid  is  forced 
back  into  the  mixing  tank.  Then  a  vacuum 
of  24  to  28  ins.  is  created  and  held  for  an 
hour,    faking    out    all    surplus    liquid    into 


the  underground  tanks,  where  it  is  allowed 
to  settle  and  then  returned  to  the  mixing 
tank.  This  last  treatment  is  for  the  pur- 
pose of  removing  the  surplus  creosote  re- 
maining on  the  surface  of  the  ties,  so  they 
can  be  handled  comfortably,  and  .500  gal- 
lons saved  from  each  retort. 

The  retort  door  is  then  opened  and  the 
cars  withdrawn  by  wire  cable  operated  by 
electric  motor  and  switched  to  the  plat- 
form, where  they  are  loaded  directly  for 
shipment.  Each  tie  is  marked  with  a  short 
•hick  nail  having  the  year  of  treatment  on 
its  head.  The  ties  arc  loaded  by  the  An- 
zier  loader  at  a  cost  of  25  cts.  per  tram. 

An  approximate  cost  of  the  new  plant  is 
as   follows ; 

Land    $28,000 

Tracks    50,000 

Sewers    . .  5,000 

Well 6,000 

Platform    3,000 

Building    30,000 

Three  retorts  30,000 

Tanks  of  all  kinds  10,000 

Pipes  and  valves  and  labor 20,000 

Pumps   6,000 

Boiler  and  settings 5,000 

Electric  light  plant  3,000 

Mundy  hoists  .     2,500 


$198,500 
Thirty  men  are  employed  in  the  offices 
and  plant,  there  being  a  chief  engineer  and 
chemist,  2  engineers  and  2  assistant  engi- 
ners  for  day  and  night,  3  sub- foremen  and 
2  motormen,  besides  the  laborers. 

The  liquid  used  is  a  mixture  of  17  per 
cent  creosote  and  83  per  cent  zinc  chloride 
solution,  the  latter  containing  3  per  cent 
chloride  and  the  rest  water.  The  creosote 
has  a  specific  gravity  of  1.045  and  contains 
about  35  per  cent  naphthaline  and  5  per 
cent  tar  acid.  The  cost  of  creosote  is  6% 
to  7  cts.  per  gallon. 

The  cost  of  treating  a  pine  tie  is  estimat- 
ed on  the  quantity  of  liquid  required  per 
cu.  ft.  of  tie. 

Percu.  ft. 
0.5  lb.  dry  zinc  chloride  @4  cts.  lb.. .  .$  .020 
0.8  lb.  creosote ^3  cts.  lb 024 


A  tie  containing  3  cu.  ft.  will  cost 


$  .044 
3 


$  .132 
.Add  for  labor,  fuel,  supplies  and  supt.    .040 


Int.  and  Depreciation. 


$  .172 
.     .015 


Total   $  -187 

This  figure  is  the  cost  during  the  winter 
months.  The  cost  is  less  in  warm  weather 
—probably  as  low  as  16  cts.  .About  46  per 
cent  of  the  ties  treated  at  this  plant  are  red 
oaks,  and  -35  per  cent  yellow  pine,  the  rest 
being  gum.  elm,  beech,  birch,  etc. 

The  plant,  was  designed  under  the  super- 
vision of  T.  E.  Calvert,  chief  engineer,  and 
F.  J.  Creiger.  who  now  has  charge  of  the 
plant. 
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The  Average  Cost  of  Repairing   Loco- 
motives in  America  Compared  with 
the    Cost    on    the     Northern 
Pacific,     Together     with 
Comments  on  Plant 
Depreciation  and 
Repairs. 
Ridiculous  underestimates  of  depreciation 
.ind   repairs  of  contractors'  plants,  and   of 
machinery   in   general,   are  to  be  found   in 
articles  and  books  without  number. 

When  an  engineer  knows  nothing  about 
depreciation  and  repairs — and,  as  a  rule,  he 
shares  the  common  ignorance — he  will,  in 
.  all  likelihood  allow  10%  for  annual  depre- 
ciation and  repairs  and  let  it  go  at  that.  In 
the  majority  of  cases  he  will  hit  wide  of 
the  mark,  for  depreciation  alone  frequently 
is  as  high  as  10%,  and  current  repairs  often 
exceed  20%. 

In  this  connection  it  is  well  to  point  out 
that  the  word  depreciation  is  improperly 
used  by  many  engineers. 

Depreciation  may  be  defined  as  being  that 
percentage  of  life  lost  by  a  machine  each 
year.  In  this  sense  it  is  the  reciprocal  of 
the  life  of  the  machine.  Thus,  a  machine 
having  a  life  of  20  years  has  an  annual  de- 
preciation of  5%.  But  the  repairs  and  re- 
newals of  parts  on  that  same  machine  may 
be  15%  or  more  annually. 

If  an  amortization  fund  is  established  to 
buy  a  new  machine  at  the  expiration  of  the 
life  of  the  old  one,  it  is  clear  that  the  per- 
centage annually  set  aside  for  this  purpose 
should  be  less  than  the  annual  depreciation, 
because  the  amortization  fund  will  earn  in- 
terest if  invested.  A  machine  Iiaving  a 
prospective  life  of  20  years  will  be  re- 
deemed by  setting  aside  3%  annually,  if  the 
amortization  fund  earns  5%  interest  com- 
pounded annually. 

In  appraising  the  value  of  the  railways 
of  the  state  of  Washington,  the  managing 
-  editor  of  this  journal  gathered  a  consid- 
erable amount  of  statistical  information 
both  as  to  depreciation  and  repairs,  wdiich 
we  shall  publish  from  time  to  time. 

If  properly  analyzed,  the  annual  reports 
of  the  Interstate  Commerce  Commission 
contain  valuable  data  on  the  repairs  and  re- 
newals of  rolling  stock. 

Let  us  take  the  190G  report  and  deduce 
the  percentage  cost  of  repairs  and  renew- 
als of  locomotives.  On  page  26  of  the  re- 
port we  find  that  there  were  51,672  locomo- 
tives in  service,  of  which  58%  were  freight. 
24%  passenger,  16%  switching  and  2%  un- 
classified. 

Page  29  gives- the  average  weight  (exclu- 
sive of  tender)  as  66  tons,  for  single  ex- 
pansion engines,  which  constitute  93%  of 
all  locomotives  in  service,  and  the  average 
of  all  is  only  slightly  in  excess  of  66  tons. 

From   the   data  as   to   train   mileage   on 
page  74  we  deduce  that  each  freight  loco- 
motive   averaged   nearly   20,000    miles   per 
year,  while  each  passenger  locomotive  aver- 
:  aged  nearly  40,000  miles  per  year. 

On  page  96  the  repairs  and  renewals  of 


locomotives  are  given  as  $123,893,482.  Di- 
viding this  by  the  51,672,  we  get  $2,400  as 
the  cost  of  repairs  and  renewals  per  66-ton 
locomotive  for  the  year  1906.  In  the  year 
1904  the  corresponding  cost  was  $2,250  per 
locomotive  of  60  tons  weight. 

A  66-ton  locomotive  costs  about  $12,000 
new,  hence  we  see  that  the  annual  cost  of 
repairs  and  renewals  is  about  20%. 

What  does  this  expression  "repairs  and 
renewals"  include?  Does  it  include  depre- 
ciation? It  does.  Practically  all  the  rail- 
ways ignore  the  order  of  the  Interstate 
Commerce  Commission  requiring  them  to 
charge  to  "repairs  and  renewals"  the  full 
lalue  of  every  new  locomotive  used  to  re- 
place an  old  one,  for  they  charge  to  capita! 
account  the  excess  value  of  the  new  loco- 
motive. This  is  perfectly  proper,  and  is 
correct  accounting,  for  it  would  be  absurd 
to  charge  the  full  value  of  a  new  $20,000 
locomotive  to  "repairs  and  renewals"  when 
it  replaces  a  worn  out  $12,000  locomotive. 
Only  the  $12,000  should  be  charged  to  "re- 
pairs and  renewals,"  while  the  $8,000,  or 
excess,  should  be  charged  to  capital  ac- 
count. 

Since  the  20%  cost  for  "repairs  and  re- 
newals" includes  depreciation,  the  next 
step  is  to  ascertain  what  the  depreciation 
amounts  to  annually.  The  Interstate  Com- 
merce Commission  reports  are  of  no  as- 
sistance in  ascertaining  depreciation. 

In  studying  the  equipment  records  of  the 
railway  systems  that  operate  in  Washing- 
ton. Mr.  Gillette  found  that  such  a  large 
percentage  of  locomotives  were  still  in  use 
at  an  age  of  28  years  that  he  selected  3.6% 
per  annum  as  his  allowance  for  annual  de- 
preciation. As  a  matter  of  fact,  deprecia- 
tion of  locomotives  has  probably  been 
greater  than  this  in  the  past,  due  to  the  re- 
placement of  light  locomotives  by  heavier 
ones,  long  before  the  light  locomotives  had 
rendered  all  the  service  that  was  in  them.  A 
life  of  20  years  for  locomotives  has  proba- 
bly been  nearer  the  average,  and  it  may 
possibly  remain  nearer  the  average  than  the 
assumed  28  years  in  the  future,  but  there  is 
strong  probability  that  future  increase  in 
locomotive  w-eight  will  not  be  so  rapid  as 
in  the  past.  In  any  event,  the  railways  are 
given  the  benefit  of  the  doubt  when  3.6% 
depreciation  is  assumed  in  appraisals  that 
are  to  be  used  as  a  basis  for  rate  making. 
If  locomotive  depreciation  is  betw'een  4 
and  5%  annually,  and  if  we  subtract  this 
amount  from  the  20%  (repairs  and  re- 
newals), we  have  left  15  to  16%  as  the  cost 
of  locomotive  repairs. 

Now-  let  us  contrast  these  averages  for 
the  railways  of  the  United  States  with  the 
averages  for  the  Northern  Pacific  Railway. 
In  the  year  1906  the  Northern  Pacific  ex- 
pended $2,.i48,604  for  repairs  and  renewals 
of  1.150  locomotives,  or  $2,210  per  locomo- 
tive. The  average  weight  of  each  locomo- 
tive was  78  tons,  not  including  the  tender. 
The  accounting  records  showed  that,  in 
round  numbers,  $13,000,000  had  been  paid 
for  these  locomotives,  or  $11,300  each. 
Since  most  of  them  were  purchased  when 


prices   were  considerably   lower   than   they 
are  today,  wc  may  safely  add  10  to  15%  to 
arrive  at  the  present  value  of  this  equip- 
ment new.     Assuming  $13,000  as  the  cost 
of   each   locomotive  new,   we  have  annual 
pharge   of   17%   for   repairs  and   renewals. 
But,  at  the  actual  cost  of  $11,300,  the  re- 
pairs and  renewals  charge  amounts  to  20%. 
The  average  age  of  locomotives  on  the 
Northern  Pacific  is  10.7  years,  although  the 
average  "weighted  age"  is  8.6  years.    In  es- 
timating the  present  value  of  equipment  it 
is  necessary  to  consider  only  the  average 
"weighted    age."     By    this    expression    we 
mean  the  age  of  the  dollar  invested.     To 
illustrate,   suppose  there   are   two  locomo- 
tives, one  costing  $8,000  and  20  years  old, 
and  the  other  costing  $20,000  and  2  years 
old.    The  average  age  of  these  two  locomo- 
tives is  11  years,  but  the  average  "weighted 
age"  is  7.1  years,  ascertained  thus : 
$8,000  X  20  years  =  $160,000  one  year. 
$20,000  X  2  years  =  $40,000  one  year. 
Total,  $28,000  X    ?  years  =  $200,000  one 
year. 
200,000  -^  28,000  =  7.1  years. 
If  the  annual  depreciation  is  3.6%,  then 
the     total     depreciation    is    7.1     X    3.6    =  " 
25.56%.     Hence  the  present  value  of  these 
two  locomotives  is  100  —  25.56  =  74.44%. 
Had  the  actual  average  age  of  11  years 
been  used  in  the  calculation  it  is  obvious 
that  an  erroneous  present  value  would  have 
been  secured. 

Having  ascertained  that  the  cost  of  de- 
preciation and  repairs  of  locomotives  aver- 
ages about  20%,  let  us  compare  it  with 
that  of  steam  road  rollers,  which  are  some- 
what similar  machines. 

In  Gillette's  "Handbook  of  Cost  Data," 
p.  143,  records  are  given  showing  the  cost 
of  maintenance  of  steam  rollers  to  be  about 
5  to  6%  per  annum.  At  first  sight  this 
seems  to  be  w-idely  at  variance  with  the 
15%  annual  repair  charge  for  locomotives, 
but  it  is  not.  These  steam  road  rollers  ac- 
tually worked  only  100  days  annually  due 
to  the  short  road  building  season  and  the 
limited  amount  of  work  required  of  them. 
Had  they  worked  300  days  the  item  of  re- 
pairs would  have  been  about  3  times  as 
great  as  it  was,  or  about  15  to  18%  per 
year  of  300  days  worked. 

(For  confirmatory  data  as  to  repairs  of 
steam  rollers  and  number  of  days  worked. 
see  Engineering  Contracting,  July  3,  1907, 
and  June  10,  1908.)  In  order  to  make 
comparisons  of  the  cost  of  maintaining  ma- 
chines, it  is  essential  that  both  the  number 
of  days  worked  and  the  amount  of  work 
done  should  be  recorded.  Then  reduction 
to  a  year  of  300  days,  single  shift,  should 
be  made,  as  above. 

If  we  assume  15%  as  a  fair  annual  (300 
day)  allowance  for  machines  of  the  general 
type  of  locomotives  and  steam  rollers,  we 
have  an  allowance  of  0.05%  for  repairs  per 
working  day.  If  we  assume  21%  for  an- 
nual depreciation  and  repairs,  we  have 
0.07%  per  working  day  for  depreciation 
and  repairs.  Since  the  working  day  is  so 
frequently  the  unit  used  in  estimating  costs 
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and  outputs  on  contract  work,  it  is  well  to 
reduce  annual  depreciation  and  repairs  to 
daily  depreciation  and  repairs,  as  above. 

In  Engineering  Contracting,  Oct.  23, 
1907,  some  valuable  statistics  as  to  the  life 
of  equipment  on  the  Union  Pacific  and 
Southern  Pacific  Rys.  will  be  found. 


Methods  and  Cost  of  Melting  Snow 
in  Switches. 

l;V  J.\MES   S.   L.^NT,,    M.   E.,  E.   E. 

Xo  one,  with  the  exception  of  the  rail- 
road man,  can  realize  the  excessive  ex- 
])onditure  of  nerve-racking  energj-  on  the 
part  of  the  railroad  employes  to  insure 
safe  and  undelayed  traffic. 

This  is  particularly  true  during  the  win- 
ter months  with  its  snow  and  sleet  storms 
and  its  freezing  temperature,  causing  the 
water  from  leaky  locomotive  tanks,  over- 
fiow  from  injector  pipes  on  engines,  drips 
from  car  heating  piping,  and  water  from 
train  lavatories  and  kitchens,  emptied  into 
the  switch  and  interlocking  mechanism  in 
the  railroad  yards,  to  freeze ;  thereby  ren- 
dering the  switches  inoperative. 

In  answer  to  the  problem,  various 
schemes  have  been  projected  whereby  it 
was  proposed  to  free  the  track  and  inter- 
locking mechanism  of  snow  and  ice,  but 
they  all  have  the  great  disadvantage  of 
necessitating  an  e.xtensive  and  costly  in- 
stallation under  and  around  the  rails  and 
switch  mechanism.  This  fact,  alone,  has 
rendered  them  impracticable  even  if  it 
were  not  necessary  to  rem.nve  such  in- 
stallations whenever  it  became  necessary 
to  tamp  the  ties  or  make  other  track  re- 
pairs, and  also  the  fact  of  the  short  life 
of  metal  fittings  in  railroad  yards,  due  to 
the  action  of  the  acid  from  the  sparks  and 
cinders.  Such  installations  are  also  liable 
to  derangement,  or  even  to  be  put  entirely 
out  of  commission,  at  the  critical  time  of 
a  blizzard,  in  case  of  a  derailment  which 
is  more  likely  to  occur  at  the  time  of  a 
storm  than  at  any  other. 

During  the  past  year  a  great  deal  of  at- 
tention has  been  attracted  by  the  new  sys- 
tem of  snow  melting  used  at  several  of 
the  largest  terminals  in  tTie  country.  This 
method  of  freeing  switches  from  snow 
and  ice  bids  fair  to  come  into  very  gen- 
eral use  by  reason  of  the  great  reduction 
of  cost  over  present  methods,  and  the  free- 
dom  from  delay  which  it  insures. 

This  method  seems  to  be  the  only  one 
of  the  many  which  have  heretofore  been 
proposed,  which  is  thoroughly  practical.  Its 
practicability  has  been  demonstratcil  !>>  it- 
use  during  the  past  three  winters  at  one 
of  the  busiest  terminals  in  the  country, 
with  the  result  that  delays  due  to  snow 
and  sleet  storms  have  been  almost  entirely 
eliminated. 

One  of  the  most  striking  features  of  this 
method  is  its  e.xtremcly  low  cost,  both  of 
installation  and  operation.  The  low  cost 
of  installation  is  possible  on  account  of 
the  small  amount  of  apparatus  required  in 
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comparison  to  the  number  of  switches  pro- 
tected. Instead  of  requiring  piping  or  per- 
manent apparatus  for  each  switch,  several 
switches  are  handled  with  no  more  appara- 
tus than  is  necessary  for  one,  and  nothing 
that  might  in  any  way  interfere  with  citfier 
the  operation  or  the  repair  of  switch  or 
track  is  used. 

The  cost  of  operation  is  also  extremely 
small,  and  even  complicated  and  busy  yards 
may  be  taken  care  of  by  the  regular  track 
and  interlocking  forces  without  any  extra 
help  whatever.  The  saving  in  operation  by 
this  method  as  compared  w^ith  the  usual 
method  of  hand  cleaning,  will  pay  the  en- 
tire cost  of  installation  in  a  single  large 
storm. 

The  advantage  of  money  saving  is,  how- 
ever, of  secondary  importance  as  compared 
with  that  of  the  elimination  of  delays  and 
the   derangement    of   schedules. 

Usually  it  is  expected  that  improvement 
in  service  is  to  be  obtained  as  the  result  of 
increased  cost  or  outlay  of  some  sort.  In 
this  case,  however,  it  is  claimed  that  the 
train  service  may  be  radically  improved, 
while  the  cost  instead  of  being  increased  is 
reduced  to  a  small  fraction  of  the  usual 
amount. 

The  melting  of  the  snow  or  ice  is  effect- 
ed by  applying  to  it  a  flaming  fluid  of  spe- 
cial character,  which  continues  to  burn 
while  in  the  snow,  melting  and  finally  evap- 
orating the  greater  portion  of  it.  On  ac- 
count of  the  special  character  of  the  fluid 
the  flame  is  easily  maintained  regardless  of 
the  high  winds  of  the  storm  or  the  drifting 
of  the  snow. 

The  fluid  is  applied  by  the  regular  track 
force  by  means  of  a  safety  distributing  can. 
and  the  height  and  extent  of  the  flame  can 
be   regulated  with   ease. 

No  injury  to  track  results  from  the  use 
of  this  system,  as  the  temperature  of  the 
rails  is  not  raised  to  the  usual  summer 
heat,  while  th"e  fluid  being  a  hydrocarbon 
acts  as  a  preservative  of  tiie  ties. 

The  light  given  off  by  the  flame  during 
the   hours   of    darkness,    by    rendering   the 
forms  of  the  men  visible,  lessens  the  dan 
ger  of  personal  injury. 

Inasmuch  as  the  requirements  of  loca- 
tions diflfer,  it  is  necessary  that  the  installa- 
tion be  specially  adapted  for  the  individuni 
location. 

One  of  the  first  steps  in  installing  this 
system,  is  necessarily  the  installation  of 
suflncient  storage  capacity  for  the  fluid. 
This  would  vary  in  proportion  to  the  num- 
ber of  switches  which  it  was  desired  to 
keep  operative,  the  average  severity  of  the 
storms  and  the  facilities  for  obtaining  the 
fluid.  The  fluid  is  obtainable  in  the  open 
market  at  from  three  to  five  cents  per  gal- 
lon and  may  be  obtained  free  of  cost  by 
railroads  operating  their  own  Pintsch  gas 
plant. 

.\t  one  plant,  where  this  system  has  been 
in  use.  the  tank,  having  a  capacity  of  sev- 
eral thousand  gallons,  was  connected  with 
the  compressed  air  used  by  the  interlock- 
ing   system,    and   when    about    ten    pounds 


air  pressure  was  adnuiK-d  to  the  lank,  the 
liquid  was  forced,  through  burieHl  piping, 
to  the  several  drawing  nutlets,  locate<l  in 
various  parts  of  the  yard. 

The  storage  arrangements  may  there  fort- 
vary  from  only  a  single  200  gallon  iron 
drum,  elevated  upon  blocking,  where  only 
a  few  switches  arc  to  be  looked  after,  to 
a  tank  of  several  thousand  gallon  capacity 
tecding  various  lines  of  underground  pip- 
ing, in  yards  where  the  number  of  switches 
is  large,  the  territory  extensive,  or  where 
it  is  inconvenient  or  dangerous  to  cross 
tracks  or  where  there  is  no  convenient 
nearby  location  for  tank. 

The  supply  stations  for  the  distributing 
of  the  fluid  are  provided  with  safety  self- 
closing  faucets,  and  drawing  gauges  which 
enables  the  operator  to  readily  tell,  when 
the  cans  arc  being  filled,  how  nuich  fluid 
they  contain,  and  how  much  is  being  used. 
The  storage  for  the  fluid  may  be  by  means 
of  a  single  large  tank  connected  by  under- 
ground piping  to  various  drawing  outlets 
suitably  located  with  reference  to  the  ter- 
ritory to  be  protected.  It  may  also  be 
stored  and  distributed  from  small  iron 
drums  or  barrels  located  upon  blocking  in 
various  parts  of  the  yard  to  be  served. 
The  latter  method  of  distribution  is 
cheaper  in  first  cost,  though  not  .is  sightly 
or  convenient  as  the  former. 

It  may  be  of  interest  to  give  a  compari- 
son between  this  method  of  switch  clean- 
ing, and  the  ordinary  method  of  hand 
cleaning,  and  below  is  given  data  derived 
from  a  storm  occurring  during  the  past 
winter  at  one  of  the  busiest  of  the  railway 
yards.  In  comparison  with  the  results  ob- 
tained by  the  hydrocarbon  system  is  given 
a  careful  estimate  of  corresponding  cost  of 
hand  cleaning,  based  upon  the  experience 
of  previous  years,  and  corresponding  snow- 
fall. 

Hand  Clcaniiu/    Yard  Switches. 
150  extra  men,  '2-1  hours  each,  IWO 

hours,  at  20c $   720.00 

3.3  regular  men  (including  fore- 
man), 30  hours  each...-. 181.70 

Meals :  1-50  men,  3  meals  each, 
t.'iO  meals ;  33  regular  men.  3 
meals  each.  Pfl  meals :  or  a  total 
of  .-.IP  meals,  at  20c 109.80 


$I,0ll..i(> 
I 'sill;/  Siiozc  ^f citing  System. 
Vii  nuals  (men  could  leave  to  eat). 
Xo  extra   men. 
Regular  men.  20  hours  each  (dura- 
tion  of   storm   24   hours,   absent 

I   hours   for  meals) $    121.80 

Hydrocarbon.  1.000  gallons  at  4c..        76.00 
Incidental     charges,     and      rentals, 
which       might       regularly       be 
chargeil  to  storm  in  question...        fi6.60 


$   264.40 

Saving  effected  in  one  storm,  $747.10 

The  severe  storm  above  was  taken  care 

of    without    a    single    delay   chargeable    to 

snow,   and   switch    failures  were  less   than 

one  per  cent  of  usual  number. 
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Bridges,  Buildings  and  Foundations 


Note:  This  section  is  dexotcd  lo  methods  anil  costs  of  constructing  steel 
and  masonry  bridges  and  buildings  and  of  foundation  work  of  all  kinds.  It 
will  K'>c  special  attention  to  erection  plant  and  tools,  falseworks  and  centers 
and  cost  data  of  alt  kinds. 


Data  on   32    Concrete    and    Reinforced 

Concrete  Bridges  (20  Highway  and 
12  Railway)  Including  Yard- 
age, Cost,  Etc. 

.\n  engineer  is  frequently  called  upon  to 
estimate  the  probable  cost  of  a  bridge  be- 
fore plans  arc  drawn  for  the  structure.  In 
such  cases  it  is  very  desirable  to  have  at 
hand  the  cost  of  several  similar  structures 
as  a  guide  to  the  judgment.  It  is  also  de- 
sirable to  have  a  sliort  description  of  each 
structure,  and  a  statement  of  the  quantities 
of  material  involved  in  its  construction. 
With  such  data  at  hand  an  engineer,  even 
though  somewhat  inexperienced,  is  not  like- 
ly to  go  far  wrong  in  his  preliminary  esti- 
mate of  cost — his  reconnaissance  estimate, 
if  you  choose  to  call  it  so. 

Valuable  as  such  records  of  cost  are  for 
the  purpose  just  indicated,  they  possess  an 
additional  value  that  should  not  be  under- 
rated— namely :  as  a  guide  in  coinparing  the 
relative  economy  of  the  designs  of  two 
similar  bridges.  For  this  latter  purpose  it 
is  desirable  to  have  a  record  not  merely  ot 
the  total  yardage  of  concrete  in  each 
bridge,  but  the  distribution  of  that  yardage 
in  the  various  parts  of  the  bridge.  The 
yardage  in  the  arch  ring,  the  yardage  in  the 
spandrel  walls,  the  yardage  in  the  abut- 
ments and  so  on  should  be  given,  together 
with  the  weight  of  steel  reinforcement  in 
each  of  these  groups  of  concrete  yardage. 
Unfortunately,  however,  the  published  rec- 
ords of  concrete  bridges  are  almost  inva- 
riably lacking  in  this  respect,  as  will  be 
noted  in  the  following  records. 

In  this  connection,  a  word  as  to  what 
every  record  should  contain.  The  follow- 
ing dimensions  should  be  given :  The  total 
length  of  the  bridge  over  all.  total  length 
between  abutments,  length  of  barrel  or 
true  width  of  bridge,  width  of  floor  sur- 
face, width  of  road  way  or  carriage  way, 
width  of  side  walks,  clear  span  of  arch 
and  rise,  thickness  at  crown  and  at  spring 
line,  height  of  abutments  and  piers  up  to 
the  spring  line,  width  of  piers  at  spring  line, 
width  of  abutments  at  base,  height  of  road 
way  above  crown  of  arch,  and  ditto  above 
low  water. 

When  these  dimensions  are  given,  accom- 
panied by  a  general  description  of  the  type 
of  bridge  and  a  detailed  tabulated  state- 
ment of  quantities,  the  reader  can  form  a 
very  accurate  idea  of  its  general  design. 

In  comparing  the  costs  of  any  two  con- 
crete bridges,  the  first  step  should  be  to  as- 
certain the  cost  per  lineal  foot  measured  be- 
tween abutments.  If  there  arc  several 
archs  in  scries,  the  same  holds  true.    If  the 


bridges  are  single  or  double  track  railway 
structures  a  direct  comparison  of  costs  is 
then  possible,  but  if  they  are  highway 
bridges,  it  is  necessary  to  ascertain  the  cost 
per  square  foot  of  lloor  area,  for  highway 
bridges  differ  so  greatly  in  width.  This 
floor  area  should  not  be  estimated  for  the 
total  length  of  the  bridge  over  all,  but  only 
for  the  length  between  the  abutments  of 
the  extreme  spans.  The  retaining  walls  of 
highway  bridges  are  frequently  mere  exten- 
sions of  the  spandrel  walls,  and  it  is  decep- 
tive to  include  all  the  area  between  these 
retaining  walls  as  floor  area,  although  it  is 
frequently  done.  The  fraction  of  a  yard  of 
concrete  per  sq.  ft.  should  be  stated.  Where 
a  large  main  arch  is  approa,ched  on  each 
side  by  a  number  of  small  arches  or  by  a 
concrete  trestle,  it  is  clear  that  the  major 
part  of  the  cost  of  the  bridge  may  often  be 
charged  to  this  main  arch.  Hence  it  is  not 
good  practice  to  lump  both  the  main  arch 
and  the  approaches  together  in  estimating 
the  cost  per  lin.  ft.  or  per  sq.  ft.  of  floor. 
Yet  this  is  almost  invariably  done,  as  will 
be  seen  from  the  following  records.  One 
cost  per  lin.  ft.  or  per  sq.  ft.  should  be  esti- 
mated for  the  main  span  or  spans,  and  a 
separate  unit  cost  for  the  approach  spans. 

The  live  loads  should  be  stated  as  a  rule, 
although  if  the  date  of  construction  is  giv- 
en, together  with  the  type  of  bridge,  an  en- 
gineer can  readily  ascertain  what  was  the 
prevailing  practice  as  to  loading  at  that 
time.  Since  nearly  all  the  bridges  recorded 
in  this  article  were  built  during  the  last  dec- 
ade, it  seems  unnecessary  to  state  the  load- 
ing. 

The  reader  should  note  the  fact  that 
many  of  the  concrete  railway  bridges  have 
replaced  steel  bridges  and  that  in  nearly 
every  case  the  steel  bridge  was  approxi- 
mately 20  years  old  when  replaced.  These 
steel  bridges  had  in  all  cases  become  too 
light  for  the  heavy  locomotives  and  cars. 
So  far  as  the  past  is  concerned,  this  indi- 
cates a  depreciation  in  steel  railway  bridges 
of  about  5%  per  annum  in  .America— a  fact 
which  is  itself  worthy  of  sober  thought  on 
the  part  of  the  bridge  designer.  We  may 
also  add  in  this  connection  that  the  average 
life  of  an  .American  locomotive  is  not  far 
from  this  same  20  years. 

We  shall  tirst  give  the  records  of  mate- 
rials or  cost,  or  both,  of  20  highway 
bridges,  as  completely  as  was  possible  to 
secure  them.  It  will  be  noted  that  for  the 
usual  spans  of  arches  and  heights  of  piers, 
reinforced  concrete  highway  bridges  have 
cost  about  $4  per  sq.  ft.  of  floor  area. 

We  suggest  that  it  will  be  wise  to  scan 
each  of  these  records,  if  only  for  the  pur- 


pose of  impressing  upon  the  mind  where 
they  may  be  found  when  needed.  In  sub- 
sequent issues  we  shall  give  more  records 
of  a  similar  sort,  and  records  of  the  cost  of 
a  large  number  of  steel  highway  and  rail- 
way .bridges,  including  most  of  the  monu- 
mental bridges  in  America. 

Cost  of  25  Fl.  Arch  for  Highway. — A  re- 
inforced concrete  highway  bridge  was  built 
in  1902  in  Wabash  county,  Ind.  It  is  an 
arch  with  a  span  of  25  ft.,  a  crown  thick- 
ness of  8  ins.  and  a  roadway  IC  ft.  wide. 
The  abutments  are  tied  together  by  steel 
rods  buried  in  a  concrete  pavement  below 
the  bed  of  the  stream,  according  to  the 
Lutcn  iTiethod.  The  contract  price  was 
only  $.573,  which  is  equivalent  to  $23  per  lin. 
ft.,  or  $1.44  per  sq.  ft.  of  floor.  This  price 
bears  testimony  to  the  economy  of  the  de- 
sign. 

Cost  of  45  Ft.  Arch  for  Highway. — A  re- 
inforced concrete  highway  bridge  was  built 
in  1902  over  the  River  Des  Peres,  Forest 
Park,  St.  Louis,  Mo.  It  is  a  single  arch 
span  of  45  ft.,  with  a  rise  of  12  ft.,  and  a 
width  of  45  ft.  out  to  out.  The  abutments 
are  8  ft.  high  to  the  spring  line.  The  bridge 
cost  $12,600  (including  $2,000  for  excava- 
tion and  riprap),  which  is  equivalent  to 
$280  per  lin.  ft.,  or  $6.20  per  sq.  ft.  of  floor. 

Cost  of  54  Ft.  Arches  for  Highzvay. — A 
reinforced  concrete  highway  bridge  was 
built  in  1903  across  the  Kalamazoo  River  at 
Plainwell,  Mich.  The  bridge  is  414  ft.  long 
between  abutments,  and  has  an  18  ft.  car- 
riage way  and  one  5  ft.  sidewalk.  It  con- 
sists of  7  arches  having  a  span  of  54  ft.  and 
a  rise  of  8  ft.  Piers  are  only  6  ft.  high  to 
the  spring  line,  6  ft.  wide  at  the  spring  line 
and  rest  on  piles.  The  water  was  only  4  ft. 
deep.  The  arches  are  1 :2 :4  concrete  and 
the  piers,  etc.,  1:3:6.  The  arches  are  rein- 
forced with  4  in.  channel  steel.  The  mate- 
rials used  were : 

Cu.  Yds. 

Concrete  in  foundations 570 

Concrete  in  arches 770 

Concrete  in  walls 150 

Concrete    total 1,490 

Steel,  36,000  lbs. 

Earth  fill,  1,944  cu.  yds. 

The  contract  price  was  $19,900,  which  is 
equivalent  to  $2.10  per  sq.  ft.  of  floor. 
There  is  less  than  0.16  cu.  yd.  of  concrete 
per  sq.  ft.  of  floor. 

The  detailed  cost  of  this  bridge  is  given 
in  Gillette  and  Hill's  ''Concrete  Construc- 
tion—Methods and  Cost." 

Cost  of  60  Ft.  Arches  for  Highzvay.—A 
reinforced  concrete  highway  bridge  was 
built  in  1906  across  the  Hudson  River  at 
Sandy  Hill,  N.  Y.  The  bridge  is  984  ft. 
long  between  abutments  and  35  ft.  wide. 
Its  deck  is  24  ft.  above  the  water  surface. 
The  river  is  .shallow  and  flows  over  a  slate 
rock  bottom.  The  water  is  8  ft.  deep  only 
at  times  of  very  high  water.  The  bridge 
consists  of  15  arches  of  60  ft.  span  and  8% 
ft.  rise.  The  piers  are  13  ft.  high  to  the 
spring  line.    Each  arch  span  is  composed  of 
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7  reinforced  concrete  arch  ribs,  and  the  ribs 
support  a  reinforced  concrete  slab  flooring. 
All  concrete  was  a  1  ;2 :4  mixture,  except 
ihc  hearting  of  piers  and  the  footing 
courses,  which  were  1:3:5.  About  11,000 
bbls.  of  cement  were  used.  The  outside 
facing  of  the  piers  and  parapet  walls  con- 
sisted of  concrete  blocks.  The  bridge  was 
built  by  day  labor  at  a  cost  of  $80,000, 
which  is  but  slightly  more  than  $80  per  lin. 
ft.,  or  $2.30  per  sq.  ft.  of  floor,  which  is  an 
exceptionally  low  cost  per  sq.  ft.,  and  indi- 
cates excellent  design.  The  bridge  was  de- 
signed and  built  by  Mr.  M.  O.  Kasson  of 
Sandy  Hill,  N.  Y.  " 

Cost  of  66  Ft.  Arches  for  Highzvay. — A 
reinforced  concrete  highway  bridge  was 
built  in  1903  at  Bridge  St.,  Jacksonville, 
Fla.,  over  the  tracks  of  several  railways,  by 
the  Concrete-Steel  Engineering  Co.,  under 
the  Melan  and  Thatcher  patents.  The  total 
length  is  845  ft.,  consisting  of  11  arches 
having  an  average  span  of  about  66  ft.  and 
a  rise  of  7  ft.,  with  piers  about  20  ft.  high 
and  126  piles  under  each  pier.  The  width 
of  the  bridge  was  58  ft.  between  hand  rails. 
The  contract  price  was  $149,900,  which  is 
equivalent  to  $177  per  lin.  ft.,  or  $3  per  sq. 
ft.  of  floor. 

Cost  of  80  Ft.  and  65  Ft.  Arches  for 
High'tvay. — A  reinforced  concrete  highway 
bridge  of  ingenious  design  was  built  in 
1904  across  Cliffy  Creek,  six  miles  north  of 
Greensburg,  Ind.,  by  the  National  Bridge 
Co.,  of  Indianapolis,  Daniel  Lutcn,  presi- 
dent. The  bridge  is  an  arch  of  80  ft.  span 
and  12  ft.  rise,  and  has  a  10  ft.  roadway. 
The  abutments  are  connected  by  steel  tie 
rods  embedded  in  concrete,  which  forms  t^ 
pavement  over  which  the  creek  flows.  The 
use  of  these  tie  rods  greatly  reduces  the 
mass  of  concrete  required  in  the  abutments. 
The  mean  depth  of  water  was  3  ft.  There 
were  4,500  lbs.  of  steel  used  in  the  ties  con- 
necting the  abutments,  and  4,800  lbs.  in  the 
arch  and  spandrel  walls.  The  concrete 
amounted  to  only  265  cu.  yds.  and  the  con- 
tract price  for  this  bridge  complete  was 
only  $2,695,  which,  so  far  as  we  know, 
breaks  all  records  for  low  cost  of  a  single 
concrete  arch  bridge  of  80  ft.  span.  The 
cost  was  therefore  only  $34  per  lin.  ft.,  or 
$2.10  per  sq.  ft.  of  floor,  or  $10  per  cu.  yd. 
There  is  only  0.26  cu.  yd.  per  sq.  ft.  of 
floor.  This  design  of  Luten  arch  is  illus- 
trated on  page  785  of  Reed's  "Concrete  and 
Reinforced  Concrete  Construction." 

Another  highway  bridge  of  the  same  typi: 
is  the  East  Washington  St.  bridge  at  In- 
dianapolis. It  has  a  span  of  65  ft.,  a  rise  of 
10  ft.  and  a  roadway  57  ft.  wide.  It  con- 
tains 1,100  cu.  yds.  concrete  and  the  con- 
tract price  was  $10,885,  which  is  equivalent 
to  $167  per  lin.  ft.,  or  less  than  $3  per  sq.  ft. 
of  floor,  or  $10  per  cu.  yd.  There  is  0.3  cu. 
yd.  of  concrete  per  sq.  ft.  of  floor. 

Cost  of  75  to  100  Ft.  Arches  for  High- 
way.— A  reinforced  concrete  highway  bridge 
was  built  in  1905  across  the  Wabash  River 
at  Peru,  Ind.  Its  length  is  700  ft.,  and  the 
roadway  is  30  ft.  wide.  The  height  of 
roadwav   i<:   30   ft.   above   low   water.     The 


bridge  consists  of  7  arch  spans;  one  100, 
two  95,  two  85  and  two  75  ft.  The  rise  of 
the  arches  is  13  to  15  ft.  The  piers  average 
30  ft.  high  and  rest  on  solid  rock  6  to  16  ft. 
below  low  water.  The  bridge  contains 
5,000  cu.  yds.  of  concrete,  which  required 
6,000  bbls.  of  cement.  The  concrete  was 
reinforced  according  to  the  Lutcn  system. 
The  contract  price  was  $36,900,  which  is 
equivalent  to  only  $53  per  lin.  ft.,  or  $1.80 
per  sq.  ft.  of  floor,  or  $7.20  per  cu.  yd. 
There  is  0.24  cu.  yd.  of  concrete  per  sq.  ft. 

This  is  a  remarkably  low  cost  and  is  in- 
dicative of  .good  design.  This  contract  price 
was  lower  tlian  competitive  bids  for  a  steel 
bridge  of  the  same  length  having  wooden 
flooring.  This  bridge  was  designed  by  the 
National  Bridge  Co.  of  Indianapolis,  Ind., 
Daniel  Luten  president. 

Cost  of  80  Ft.  Arch  for  Highway. — A 
concrete  highway  bridge  was  built  in  1901 
across  San  Leandro  Creek,  near  Oakland, 
Cal.  It  is  an  arch  (not  reinforced)  having 
a  span  of  81  ft.,  a  rise  of  26  ft.,  a  crown 
tliickness  of  3  ft.  and  supports  a  macadam 
carriage  way  41  ft.  wide  with  8  ft.  side- 
walks on  each  side,  giving  a  roadway  57  ft. 
wide.  The  abutments  have  a  thickness  of 
30  ft.  and  extend  only  5  ft.  below  the  spring 
line,  and  rest  on  clay.  There  were  90,000 
ft.  B.  M.  used  in  the  centers  and  forms,  or 
24  ft.  B.  M.  per  cu.  yd.  of  concrete.  The 
spandrel  walls  have  a  length  of  192  ft. 
each.  There  are  3,384  cu.  yds.  of  concrete 
in  the  bridge,  and  the  contract  price  for  its 
construction  was  $25,840,  which  is  equiva- 
lent to  $319  per  lin.  ft.  of  span,  or  $5.60  per 
sq.  ft.  of  floor.  There  are  0.74  cu.  yds.  of 
"concrete  per  sq.  ft.  of  floor.  The  concrete 
was  a  1:2:7  mixture,  and  it  will  be  seen 
that  the  contract  price  for  the  bridge  was 
equivalent  to  about  $7.70  per  cu.  yd.  of 
concrete. 

Cost  of  85  Ft.  Arch  for  Highway. — A  re- 
inforced concrete  highway  bridge  was  built 
in  1903  at  Seeley  St.,  over  Prospect  .^ve., 
Brooklyn.  The  arch  has  a  span  of  85  ft. 
and  a  rise  of  8%  ft.  The  carriage  way  is 
32  ft.  wide  and  the  sidewalks  are  each  12% 
ft.  wide,  making  a  total  width  of  roadway 
of  57  ft.  The  total  length  of  each  parapet 
wall  is  144  ft.  The  abutments  are  15  ft. 
high  to  the  spring  line.  The  bridge  con- 
tains 1,300  cu.  yds.  of  concrete,  and  91,400 
lbs.  of  corrugated  reinforcing  bars.  The 
contract  price  was  $21,800,  which  is  equiva- 
lent to  $256  per  lin.  ft.,  or  $4.53  per  sq.  ft. 
of  floor,  or  nearly  $17  per  cu.  yd.  There 
is  0.27  cu.  yd.  of  concrete  per  sq.  ft.  of 
floor. 

Cost  of  69  to  88  Ft.  Arches  for  High- 
way.— A  reinforced  concrete  hi.ahway  bridge 
was  built  in  1903  across  the  Great  Miami 
River  on  Main  St.,  Dayton.  Ohio.  Its 
length  is  588  ft.  between  abutments,  and  it 
has  a  carriageway  40  ft.  wide  and  two  7  ft. 
sidewalks,  making  a  total  width  of  54  ft. 
It  consists  of  7  arches  having  spans  of  69 
to  88  ft.,  reinforced  according  to  the  Melan 
system.  The  rise  of  the  ardies  is  1-10  to 
1-13  of  the  span.  The  piers  are  31  ft.  high 
to  the  spring  lino,  and  the  base  of  piers  is 


about  15  ft.  below  low  water.  The  contract 
price  was  $123,170,  which  is  equivalent  to 
$210  per  lin.  ft.,  or  slightly  less  than  $4  per 
sq.  ft.  of  floor. 

Cost  of  80  to  110  Ft.  Arches  for  High- 
way.— A  reinforced  concrete  highway  bridge 
was  built  in  1904  across  the  Great  Miami 
River  at  Third  St.,  Dayton,  Ohio.  The 
bridge  consists  of  7  arches  and  has  a  total 
length  of  710  ft.  between  abutments,  and  its 
width  is  62  ft.  between  balustrades.  It  is  of 
the  Melan  type,  designed  by  the  Concrete- 
Steel  Engineering  Co.,  which  received  a 
royalty  of  $12,000  paid  out  of  the  contract 
price.  The  arch  spans  ranged  from  80  ft. 
to  110  ft.,  with  ratio  of  span  to  rise  aver- 
aging about  7M  to  1.  The  piers  were  22  ft. 
high.  The  contract  price  was  $179,600, 
which  is  equivalent  to  $253  per  lin.  ft.,  or 
about  $4  per  sq.  ft.  of  floor. 

Cost  of  100  Ft.  Arch  for  Highzvay.— A 
reinforced  concrete  highway  bridge  was 
built  in  1907,  in  Rock  Creek  Park,  Wash- 
ington, D.  C,  on  Ross  Drive  across  Rock 
Creek.  The  length  is  163  ft.  and  its  width 
is  16  ft.  It  consists  of  a  main  span  of  100 
ft.  having  a  15  ft.  rise,  with  concrete  trestle 
approaches  30  ft.  long  on  each  side.  The 
three  hinged  arch  span  consists  of  three 
ribs  carrying,  at  intervals  of  10  ft.,  light 
spandrel  columns  supporting  the  reinforced 
concrete  beams  and  floor  slabs.  .\  steel 
handrail  is  provided  on  each  side.  An  ex- 
isting timber  trestle  was  utilized  for  center- 
ing. The  bridge  was  designed  for  a  live 
load  of  100  lbs.  per  sq.  ft.,  with  a  concen- 
trated load  of  only  6  tons  on  a  four  wheel 
wagon.  The  bridge  was  built  by  day  labor 
and  cost  $8,000,  or  $50  per  lin.  ft.,  or  $3.20 
per  sq.  ft.  of  floor,  including  approaches. 

Materials  in  50  Ft.  and  100  Ft.  Arches 
for  Highzeay. — .\  concrete  highway  bridge 
wa^i  built  in  1903  over  a  mill  pond  on  the 
.\nthony  Kill,  near  Mechanicsvillc,  N.  Y. 
Its  length  is  265  ft.  between  abutments,  and 
its  width  is  17  ft.  over  all.  It  consists  of 
two  100  ft.  arches  and  one  50  ft.  arch  not 
reinforced.  The  rise  of  the  100  ft.  arches 
is  about  20  ft.  The  piers  have  a  height  of 
about  15  ft.  Piles  were  driven  to  support 
the  centers.  There  were  140,000  ft.  B.  ' 
in  the  centers  and  forms,  which  lumber  was 
used  but  once.  About  2,500  cu.  yds.  of  con- 
crete were  required,  or  0..56  cu.  yd.  per  sq. 
ft.  of  floor.  Therefore  it  took  56  ft.  B.  M. 
per  cu.  yd.  of  concrete.  The  centers  con- 
sisted of  bents  supporting  lagging  laid  par- 
allel with  the  center  line  of  the  roadway. 

Cost  of  125  Ft.  Arch  for  Highzvay. — A 
concrete  highway  bridge  was  built  in  1906 
at  16th  St..  Washington,  D.  C,  known  as 
the  Pincy  Creek  bridge.  Its  length  is  272 
ft.  and  its  widlli  is  25  ft.  It  consists  of  a 
parabolic  arch  having  a  span  of  25  ft.  and  a 
rise  of  39  ft.,  resting  on  abutments  about  12 
ft.  high,  and  a  concrete  viaduct  approach 
on  each  side  of  the  arch.  The  arch  is  not 
reinforced  and  is  5  ft.  thick  at  the  crown. 
It  carries  a  solid  spandrel  wall  on  each  side 
and  reinforced  concrete  posts  between  the 
walls,  which  support  the  reinforced  con 
Crete  slab  roadway.  The  viaduct  approaches 
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;iri-  nuTi-ly  rxurisimis  m  i\]\>  spaiidicl  con- 
striiotiini,  and  liavt  an  aviTa^t'  lu-iglit  of 
nbcml  Im  ft. 

TIr-  (IcsIkh  lit  llii>  hriilwi'  i^  illu-lralcil 
.111(1  (Icscrilicd  in  Ri-cd's  "CnncifU-  and  Re- 
inforced Concrete  (."oust  met  ion."  The  cost 
of  the  bridge  was  '$.'<■> .SM .  <if  which  ?:J,000 
was  for  engineerinji;  and  ?1.JIW  for  inspec- 
iiKi:.  riiis  is  equivalent  to  a  cost  of  $200 
per  lin,  ft.,  or  ?8  per  sq.  ft.  of  floor  area. 

Cost  of  135  /•/.  .Inli  for  llinhnay. — A 
reinforced  concrete  highway  bridge  was 
built  in  1007  across  Cherry  Creek,  at  Ban- 
nock St.,  Denver.  Colo.  The  bridge  is  a  one 
.ireli  span  of  I.Ti  ft.,  consisting  of  8  parabo- 
lic three  hinged  .-ircli  ribs,  '['his  design  was 
adopted  because  i1k-  bridge  crosses  the 
creek  on  a  skew  of  ■'?(>°.  The  rise  of  the 
arch  is  13  ft.,  and  the  arch  is  'Jl  ins.  thick 
at  the  crown.  The  arch  supports  a  rein 
forced  concrete  slab  tlnorway  resting  on  re- 
inforced concrete  spandrel  posts.  The  car- 
riage way  is  3(1  ft.  wide.  Hanked  by  an  8  ft. 
sidewalk  on  each  side,  giving  a  total  width 
of  .52  ft.  of  roadway.  The  bridge  contains 
1,146  cu.  yds.  of  1  :2:."i  concrete,  l()(j,n00  lbs. 
of  steel  reinforcement  and  33,000  lbs.  of 
steel  castings.  There  is  less  than  0.28  cu. 
yd.  per  sq.  ft.  of  floor.  The  contract  price 
was  $28,.32r),  or  $210  per  lin.  ft.,  or  $4  per 
sq.  ft.  of  floor  space,  or  $24.60  per  cu.  yd.  of 
concrete.  Tliis  low  cost  per  square  foot  for 
so  long  a  span  indicates  excellent  design  on 
the  part  of  Mr.  Charles  W.  Comstock,  M. 
Am.  Soc.  C.  E.  Contrast  this  design  and 
cost  with  the  design  anrl  cost  of  the  Piney 
Creek  bridge  above  given. 

Cost  of  l-")0  Ft.  Arches  foi  lliii!i:i\iy. — A 
concrete  highway  bridge  was  llnisbed  in 
li)07  over  Rock  Creek.  Washington.  D.  C, 
and  is  known  as  the  Connecticut  Ave. 
bridge.  Tt  lias  a  total  length  of  I,0()8  ft.  be- 
tween abutments.  The  abutments  are  U 
shape  and  are  filled  with  earth,  giving  a 
total  length  of  1.341  ft.  of  bridge  including 
j.butmonls.  The  bridge  consists  of  five  con- 
crete arches  Tnot  reinforced),  each  of  150 
ft.  span  and  75  ft.  rise.,  and  two  82  ft. 
arches  of  41  ft.  rise.  The  l.")0  ft.  arches 
support  spandrel  arclirs'  that  carry  the 
roadway.  The  roadway  is  .about  1-50  ft. 
above  the  base  of  foundation  of  the  center 
pier.  The  bridge  is  52  ft.  wide.  It  contains 
80.000  cu.  yds.  of  concrete,  or  1.62  ru.  yds. 
per  sq.  ft.  of  floor.  The  cost  was  $8511.000. 
or  $63!)  per  lin.  ft.  of  total  length,  wliicb  is 
equivalent  to  $12.30  per  .=q.  ft.  of  floor.  Full 
detailed  costs  of  tlie  materials  and  labor  re- 
quired to  build  this  bridge  are  given  in  Gil- 
lette and  Hill's  "Concrete  Construction  — 
Methods  and  Cost." 

Cost  of  233  Ft.  and  -53  Ft.  .Irclus  for 
Hiqhii.'ay. — A  concrete  highway  bridge  was 
Iiuilt  in  1006  across  the  Wissahickon  Creek, 
Pliiladelphia.  and  is  known  as  the  Walnut 
Lane  bridge.  Tlie  bridge  is  585  ft.  long 
and  60  ft.  wide,  liaving  a  40  ft.  roadway 
and  two  10  ft.  sidewalks.  Tt  consists  of  a 
main  arch  of  2.33  ft.  span,  approached  on 
•  one  side  by  three  53  ft.  arches  and  on  tlic 
other  side  by  two  53  ft.  arches.  The  main 
arch   has   a   rise  of  70   ft.   and    supports  8 


spandrel  arches.  The  abutntents  for  this 
main  arch  have  a  height  cf  15  ft.  and  rest 
on  rock.  The  concrete  is  not  reinforced. 
The  tnain  arch  consists  of  twin  arch  rings, 
side  by  side.  The  contract  price  for  this 
bridge  was  $2-53,551,  which  is  equivalent  to 
$434  per  lin.  ft.,  or  $7.25  per  sq.  ft. 

Estimated  Co.tt  of  703  /•'/.  Arch  for  Iliyh- 
ti'd.V. — Plans  for  a  reinforced  concrete  high- 
way bridge  of  unprecedented  size  have  been 
prepared  for  the  city  of  New  York,  and 
the  estimated  cost  and  ;Miiount  of  materials 
arc  worthy  of  record  here.  The  liridge  is 
to  be  known  as  the  Hudson  Memorial 
Bridge,  and  is  to  cross  Spuyten  Dreyvil 
Creek.  The  bridge  is  to  be  2,840  ft.  long 
and  80  ft.  wide.  The  main  arch  is  703  ft. 
span  and  170  ft.  rise,  70  ft.  wide,  15  ft. 
thick  at  the  crown  and  28  ft.  thick  at  the 
spring,  and  supports  10  spandrel  arches. 
The  approaches  consist  of  3  arches  of  100 
ft.  span  on  one  side  and  4  on  the  other 
side.  The  bridge  is  to  carry  two  decks,  one 
for  highway  tratific  and  the  other  for  rapid 
transit  railway  traffic.  The  steel  in  the 
arch  ring  is  to  be  used  in  compression  and 
is,  strictly  speaking,  not  a  reinforcement.  It 
averages  .^bout  1%%  of  the  volume  of  the 
arch  ring.  There  are  to  be  17,000,000  lbs.  of 
steel  in  the  47.000  cu.  yds.  of  concrete  in 
the  arch  ring.  The  total  amount  of  con- 
crete is  to  be  75,000  cu.  yds.  in  the  main 
arch,  including  the  spandrels,  foundations, 
etc.,  which  will  contain  24.000,000  lbs.  of 
steel.  The  estimated  cost  of  the  arch  and 
approaches  (2.840  ft.  long)  is  $3,800,000, 
which  is  equivalent  to  nearly  $1,340  per  lin. 
ft.,  or  nearly  $17  per  sq.  ft. 

Cost  of  a  Stone  .hch  Highi^'ay  Bridfjc. — 
.\  stone  highway  bridge  was  Iniilt  in  1904 
across  the  Connecticut  River  at  Hartford. 
It  is  1,185  ft.  long  and  80  ft.  wide  between 
parapets.  It  consists  of  8  strme  arches,  hav- 
ing spans  of  68  to  110  ft.,  and  a  100  ft. 
Scherzer  rolling  lift  bridge.  Tlie  founda- 
tions for  the  piers  were  put  down  with 
I'lU'uniatic  caissons.  The  toe  of  each  cais- 
son averaged  about  30  ft.  below  low  water 
level  and  50  ft.  below  the  spring  of  the 
arch.  The  piers  and  parapets  are  faced 
with  granite,  and  the  backing  is  concrete. 
There  were  23.300  cu.  yds.  of  concrete  in 
caisson  piers,  .32.000  cu.  yds.  concrete  back- 
ing, fl.,300  cu.  yds.  granite  ashlar,  10.000  cu. 
yds.  granite  vaussoirs,  9..500  cu.  yds.  arch 
ring  concrete  and  300  cu.  yds.  granite  para- 
pet and  posts,  or  a  total  of  84,400  cu.  yds. 
masonry.  There  were  20,000  cu.  yds.  exca- 
vation for  abutments  and  .37.800  cu.  yds. 
dredging  and  excavation  for  piers.  The 
contract  price  for  the  masonry  and  founda- 
tions was  $1,369,520  and  the  total  was 
$l.(iOO.O0O.  or  $1..330  per  lin.  ft.,  or  $17  per 
sq.  ft.  of  floor. 

Cost  of  Longest  Stone  .!ieh  Ihidc/e. — 
The  longest  stone  arch  bridge  span  in  the 
world  was  begun  in  1903  at  Plauen.  Saxony. 
Tt  is  a  highway  bridge  with  a  roadway  36 
ft.  wide  flanked  by  two  sidewalks  10  ft. 
wide  each,  making  a  total  width  of  .56  ft. 
The  arch  has  a  span  of  295  ft.  and  a  rise 
of  59  ft.,  and  a  crown  thickness  of  4.9  ft. 


It  springs  directly  from  ledge  rock.  The 
bridge  has  a  total  length  of  492  ft.  and  is 
built  throughout  of  stone  masonry.  There 
are  about  15,0(10  cu.  yds.  of  masonry  in  the 
bridge,  and  8I8,(I0(»  ft.  B.  M.  of  timber 
vvcrB  required  for  the  centers  and  false- 
work. The  centers  rested  on  concrete  foot- 
ings. The  cost  of  the  bridge  was  only 
$120,000,  <Iue  to  the  low  cost  of  labor  in 
Saxony.  This  is  equivalent  to  $8  per  cu.  yd. 
of  masonry.  Hence  the  bridge  cost  $244 
per  lin.  ft.,  or  $4.35  per  sq.  ft.  of  roadway. 
Estimated  Cost  of  50,  75  and  loo  Ft. 
Electric  Ry.  Arches. — In  estimating  the 
cost  of  double  track  reinforced  concrete 
bridges  for  interurban  electric  lines.  Mr. 
George  P.  Carver  gives  the  following  quan- 
tities for  50,  75  and  100  ft.  single  sp.-in 
arches  having  a  width  of  28  ft.  These  arch 
spans  were  all  designed  to  cross  streets 
(not  rivers')  and  had  hollow  reiiiforccff 
concrete  abutments. 
.Span.        Concrete.      Steel. 

Ft.  Cu.  Yds.       Lbs.  Cost. 

.50  370  27,700  $  4,78(i 

75  740  38.800  8.830 

100  1.008  .55,650  12,15o 

It  w'ill  be  noted  that  the  estimated  cost  is 
$12  to  $13  per  cu.  yd.  of  concrete,  not  in- 
cluding the  cost  of  excavation.  Prices  as- 
sumed in  making  the  estimates  were  as  fol- 
lows : 

Steel,  2\i  cts.  per  lb. 
Placing  steel,  1  ct.  per  lb. 
Cement.  $2  per  bbl. 
.Stone.  $2  per  cu.  yd. 
.Sand,  $1  per  cu.  yd. 
Forms.  $1  per  cu.  yd. 
Mi.xing  and  placing,  $1.50  per  cu.  yil. 
.\dd  for  incidentals  15%. 
.\dd  for  profit  10%. 

Materials  in  Concrete  Rail-way  "Trestle." 
— .\  double  track  reinforced  concrete  bridge 
was  built  in  1900  across  .Ames  Creek  for 
the  Illinois  Central  Ry.  It  is  72  ft.  long 
between  abutments,  and  is  36  ft.  wide  out  to 
out.  It  consists  of  4  spans  of  15  ft.  each, 
which  are  such  fiat  arch  spans  that  they  are 
really  girders.  Fourteen  steel  I  beams  (!> 
in.)  are  embedded  in  these  spans  for  rein- 
forcement. The  concrete  is  18  ins.  thick  at 
the  crow^n.  The  piers  are  3  ft.  thick  at  the 
top  and  10  ft.  high,  resting  on  piles  The 
bridge  contains  725  cu.  yds.  of  concrete,  or 
10  cu.  yds.  per  lin.  ft. 

Materials  in  Concrete  Raikimy  "Trestle." 
— A  double  track  concrete  trestle  was  built 
in  1906  across  Cave  Hollow  Creek  for  the 
C,  B.  &  Q.  Ry.  The  total  length  is  80  ft. 
between  abutments.  It  consists  of  five  spans 
of  11  ft.  each  resting  on  piers  2  ft.  wide  on 
top.  30  ft.  long  and  l(i  ft.  high.  The  foot- 
ing of  each  pier  is  5  ft.  wide  and  rests  on 
26  piles  16  ft.  long.  The  abutments  are  1? 
ft.  high.  The  superstructure  is  composed 
of  reinforced  concrete  shabs  1()  ft.  long,  2ff 
ft.  wide  and  2  ft.  4  ins.  thick,  with  a  para- 
pet 1  ft.  hi.gh  on  each  side.  There  arc 
31.000  lbs.  of  Johnson  corrugated  bars  and 
•520  cu.  yds.  of  concrete  in  this  trestle,  or 
(!.5   cu.    yds.     per    lin.     ft.       .\     1:2:1     con- 
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Crete  was  used  in  the  superstructure  and  a 
1 :3 :6  in  the  piers  and  abutments. 

Cost  of  Concrete  Ry.  "  Trestle." — A  single 
track  concrete  trestle  was  built  in  1905  for 
the  Illinois  Central  Ry.  at  New  Athens,  III. 
Its  length  is  82  ft.  between  abutments  and 
its  width  is  15  ft.  over  all  or  12  ft.  between 
parapet  walls.  It  consists  of  5  arch  rein- 
forced spans  of  14  ft.  each  resting  on  solid 
piers  3  ft.  thick  and  19  ft.  high.  The  arches 
are  eliptical,  having  a  rise  of  4  ft.  and  a 
crown  thickness  of  16  ins.  The  footing  of 
the  piers  is  spread  at  the  base  to  8.\19  ft., 
giving  a  load  on  the  earth  of  1%  tons  per 
sq.  ft.  The  extrados  of  the  arches  is  very 
flat  and  is  at  subgrade  at  the  crown,  so  that 
the  parapet  wall,  which  is  18  ins.  thick,  has 
a  height  of  only  18  ins.  above  the  crown. 
A  1  :2  :5  concrete  was  used.  The  cost  was 
about  $7,500,  which  is  equivalent  to  $91  per 
lin.  ft.,  including  a  large  amount  of  exca- 
vation for  piers  and  abutments. 

Cost  of  38  Ft.  Arch  for  Raihvay. — A 
three  track  reinforced  concrete  bridge  was 
built  in  1905  across  Trim  Creek,  near  Chi- 
cago, for  the  Chicago  &  Eastern  Illinois 
Ry.  The  bridge  is  a  reinforced  concrete 
arch  span  of  38  ft.  having  a  rise  of  7  ft. 
and  a  width  of  48  ft.  The  abutments  are 
15  ft.  high  to  the  spring.  The  arch  is  26 
ins.  thick  at  the  crown.  The  bridge  con- 
tains 1,578  cu.  yds.  of  concrete  and  36,000 
lbs.  of  Johnson  corrugated  bars.  A  similar 
bridge  built  for  the  same  road  cost  $7.60 
per  cu.  yd.,  including  the  reinforcing  bars, 
at  which  rate  this  bridge  would  cost  about 
$12,000,  or  $315  per  lin.  ft.,  or  $6.55  per  sq. 
ft.    There  is  0.86  cu.  yd.  per  sq.  ft. 

Cost  of  64  Ft.  Arches  for  Railway.— .\ 
double  track  stone  arid  concrete  bridge  was 
built  in  1903  across  Rock  Ri\er,  at  Water- 
town,  Wis.,  for  the  C,  M.  &  St.  P.  Ry.,  re- 
placing a  single  track  iron  bridge  built  19 
years  previously.  It  is  280  ft.  long  between 
abutments  and  -30  ft.  wide  over  all.  It  con- 
sists of  4  stone  arch  spans  of  64  ft.  each, 
with  a  rise  of  16%  ft  and  a  crown  thick- 
ness of  3  ft.  The  piers  are  8  ft.  wide  at  the 
spring  line  and  15  ft.  high  to  the  spring  line, 
and  rest  on  piles.  The  parapet  walls  are 
each  360  ft.  long.  The  bridge  contains  4.000 
cu.  yds.  of  stone  and  concrete  masonry,  and 
its  cost  was  $40,700,  including  removal  of 
the  old  bridge,  building  a  temporary  bridge, 
filling  and  new  track.  This  is  equivalent  to 
$145  per  lin.  ft.,  or  $4.80  per  sq.  ft.,  or 
$10.20  per  cu.  yd.  There  is  0.48  cu.  yd.  per 
sq.  ft. 

Cost  of  68  Ft.  and  82  Ft.  Arches  for 
Railway.— .\  double  track  reinforced  con- 
crete railway  bridge  was  built  in  1906  across 
the  Sangamon  River,  near  Decatur.  III.,  for 
the  Wabash  Ry.  Its  length  is  386  ft.  be- 
tween abutments  and  its  width  is  25  ft.  be- 
tween parapet  walls.  The  bridge  consists 
of  4  skew  arches  (45°  skew),  two  of  which 
have  a  clear  span  of  58  ft.,  measured  per- 
pendicular to  the  piers,  or  a  span  of  82  ft. 
measured  along  the  center  line  of  the  rail- 
way. The  other  two  arches  each  have  a 
clear  span  of  48  ft.  measured  perpendicular 
to  the  piers,  or  68  ft.  along  the  center  line. 


The  rise  of  the  arches  is  30  ft.  and  the  piers 
have  a  height  of  35  ft.  The  three  piers  are 
in  water  about  5  ft.  deep.  At  each  end  of 
the  bridge  is  an  abutment  with  side  retain- 
ing walls  125  ft.  long.  This  bridge  was  re- 
inforced with  corrugated  bars.  It  replaced 
a  steel  bridge  built  21  years  previously.  The 
following  quantilits  were  involved  in  the 
construction : 

h'arth  excavation,  cu.  yds 8,320 

Piling,  lin.   ft 36,775 

Foundation  slabs  for  piers,  concrete, 

cu.   yds 1,300 

Piers  proper,  with  skewbacks,  con- 
crete, cu.  yds ; 2,270 

."irch  rings,  concrete,  cu.  yds 2,370 

Spandrel   walls   of   arches,   concrete 

cu.   yds 2,180 

Foundations  for  abutments,  concrete, 

cu.   yds 1,580 

Abutments  above  foundations,  in- 
cluding slabs  and  intermediate 
walls,  together  with  spandrel  walls, 

concrete,  cu.  yds 5,930 

Retaining  walls,  concrete,  cu.  yds...        540 

Reinforcing  bars,  lbs 430,000 

The  cost  was  $124,000,  which  is  equivalent 
to  $321  per  lin:  ft.,  or  $12.80  per  sq.  ft.  of 
roadway.  The  total  amount  of  concrete  is 
16,170  cu.  yds.,  so  that  the  cost  of  the 
bridge  was  equivalent  to  $7.65  per  cu.  yd. 
There  are  1.68  cu.  yds.  per  sq.  ft. 

Afalerials  in  74  Ft.  Arch  for  Railn'ay. — A 
four  track  concrete  bridge,  160  ft.  long,  was 
built  in  1904  across  the  Ashtabula  River, 
Ohio,  for  tlie  Lake  Shore  Ry.  It  comprised 
two  74  ft.  concrete  arches  having  a  rise  of 
37  ft.,  resting  on  piers  and  abutments  only 
6  ft.  high.  The  arches  were  7  ft.  thick  at 
the  crown  and  21  ft.  at  the  spring,  and  were 
not  reinforced.  An  earth  fill  30  ft.  deep 
over  the  crown  was  placed  upon  the  arches, 
making  it  necessary  to  have  the  barrels  of 
the  arches  145  ft.  long.  There  were  17,500 
cu.  yds.  of  concrete  and  50,000  cu.  yds.  of 
earth  fill.  This  bridge  is  a  good  example 
of  poor  design,  for,  at  $8  per  cu.  yd.  for 
concrete  and  15  cts.  per  cu.  yd.  for  fill,  its 
cost  would  be  $147,500,  or  more  than  $900 
per  lin.  ft.,  or  about  $18  per  sq.  ft.  of  road- 
ivay.  A  narrow  bridge  with  spandrel  piers 
supporting  the  roadway  could  have  been 
built  at  far  less  cost.  It  will  be  noted  that 
there  were  about  2.2  cu.  yds.  of  concrete  in 
this  bridge  per  sq.  ft.  of  roadway. 

.^[aterials  in  75  Ft.  Arch  for  Railway.— 
A  reinforced  concrete  railway  bridge  was 
built  in  1903  over  Big  Rock  Creek,  5) 
miles  west  of  Chicago,  en  the  line  of  the 
C,  B.  &  Q.,  replacing  a  steel  bridge  built  22 
years  previously.  The  span  is  75  ft.  The 
bench  walls  are  12  ft.  high,  and  the  rise  of 
tlie  arch  is  28  ft.  It  is  a  three  center  arch  3 
ft.  thick  at  the  crown  and  the  barrel  length 
is  44  ft.  There  is  no  appreciable  fill  over 
the  crown.  The  arch  is  designed  for  a 
loading  of  1,000  lbs.  per  sq.  ft.  The  wing 
walls  are  each  55  ft.  long,  and  10%  ft.  thick 
at  the  bottom.  The  abutments  of  the  arch 
are  25  ft.  wide  at  the  base.  .Abutments  and 
wing  walls  rest  on  piles.  Corrugated  steel 
bars    are   used    for    reinforcement.     There 


arc  6,588  ft.  of  %  in.  bars  and  24,046  ft.  of 
%  in.  bars  in  the  bridge.  The  arch  ring  is 
1 :2 :4  concrete  and  contains  770  cu.  yds. 
The  rest  of  the  concrete  is  1 :3:6.  The  to- 
tal concrete  in  the  structure  is  3,3,50  cu.  yds., 
or  nearly  45  cu.  yds.  per  lin.  ft.,  or  1  cu.  yd. 
per  sq.  ft. 

Materials  in  80  Ft.  and  100  Ft.  Arches  for 
Rail'ci'ay. — .\  double  track  concrete  bridge 
was  built  in  1906  across  the  Vermillion 
River,  for  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  Ry.  It  consists  of  two  80 
ft.  arches  and  one  100  ft.  arch  between 
them.  The  piers  of  the  10  ft.  arch  arc  .30  ft. 
high  to  the  spring  line,  and  the  arch  has  a 
rise  of  40  ft.  These  main  arches  support  a 
series  of  small  spandrel  arches  having 
spans  of  8  ft.,  resting  on  piers  2  ft.  thick. 
The  crown  thickness  of  the  100  ft.  arch  is  4 
ft.  The  base  of  rail  is  20  ft.  above  the 
crown  and  90  ft.  above  the  foundation  of 
I  he  center  piers.  The  bridge  has  a  total 
length  of  290  ft.  between  abutments,  a 
width  of  29  ft.  between  parapets,  and  con- 
tains 12,000  cu.  yds.  concrete,  or  nearly  41 
cu.  yds.  per  lin.  ft.,  or  1.41  cu.  yds.  per  sq. 
ft.  The  bridge  is  designed  as  a  plain  con- 
crete bridge,  although  steel  reinforcement  is 
used  as  a  precautionary  measure.  There 
were  260,000  lbs.  of  Johnson  corrugated 
bars  used.  The  bridge  required  500,000  ft. 
B.  M.  for  centers  and  forms,  which  is 
equivalent  to  42  ft.  B.  M.  per  cu.  yd. 

Materials  in  100  Ft.  Arches  for  Raihvay. 
— A  single  track  concrete  bridge  was  built 
in  1906  across  the  Cumberland  River  for 
the  Kentucky  &  Tennessee  Ry.  It  is  500  ft. 
long  between  abutments,  consisting  of  5 
spans  of  100  ft.  c.  to  c.  of  piers,  and  the 
width  is  16  ft.  between  parapet  walls.  The 
bridge  is  on  a  30°  skew.  The  arches  have 
a  rise  of  18  ft.  and  a  crown  thickness  of  3 
ft.  7  ins.  The  piers  are  40  ft.  high.  There 
are  6,470  cu.  yds.  of  concrete  and  240,000 
lbs.  of  twisted  steel  reinforcement  in  this 
bridge.  This  is  equivalent  to  nearly  13  cu. 
yds.  per  lin.  ft.  of  bridge,  or  about  0.8  cu. 
yd.  per  sq.  ft.  of  roadway. 

Cost  of  140  Ft.  Arches  for  Railway. — A 
double  track  concrete  railway  bridge  was 
built  in  1902  across  the  Rig  Muddy  River 
for  the  Illinois  Central  Ry..  to  take  the 
place  of  a  single  track  steel  bridge  built  13 
years  previously,  which  was  getting  too 
light  for  the  traffic.  The  bridge  is  463  ft. 
long  between  abutments  and  32  ft.  wide,  or 
26  ft.  between  parapet  walls.  It  consists  of 
three  eliptical  arches  (not  reinforced),  each 
having  a  span  of  140  ft,  a  rise  of  30  ft.  and 
a  crown  thickness  of  7  ft.  These  main 
arches  supported  spandrel  arches  of  13  ft 
span  reinforced  with  steel  skeletons  made 
principally  of  rails.  The  piers  are  about  22 
ft.  high  to  the  spring  line  and  are  built 
around  and  over  the  old  single  track 
bridge  piers. 

The  total  cost  was  $125,000,  which  is 
equivalent  to  $270  per  lin.  ft,  or  $10  per  sq. 
ft.  of  roadway.  There  were  12.000  cu.  yds. 
of  concrete,  or  26  cu.  yds.  per  lin.  ft,  or  1 
cu.  yd.  per  sq.  ft.  of  roadway :  5,000  cu.  yds. 
of  excavation,  which  cost  76  cts.  per  cu. 
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yd.;  400,000  ft.  B.  M.  in  cofferdams,  cen- 
ters and  forms,  and  300,000  lbs.  steel  rein- 
forcement. The  labor  cost  of  handling, 
punching  and  erecting  the  steel  was  0.61  ct. 
per  lb. 

Materials  in  140  Ft.  Stone  Arch  for  Rail- 
way.— A  double  track  stone  bridge  was 
built  in  1899  across  the  Connecticut  River, 
at  Bellows  Falls,  Vt.,  for  the  Fitchburg 
railroad.  It  consists  of  two  stone  arch 
spans  of  140  ft.  each,  having  a  rise  of  20 
It.  The  widtli  over  all  is  27  ft.  The  arch 
sheeting  is  4  ft.  thick.  The  bridge  is  pecu- 
liar in  that  it  has  no  masonry  abutments  or 
pier,  the  arches  springing  directly  from 
ledge  rock  on  each  bank  and  from 
a  rock  island  in  the  center  of  the  stream. 
This  natural  pier  in  the  middle  of  the  river 
is  32  ft.  thick  along  the  spring  line,  thus 
giving  a  total  length  of  bridge  of  312  ft. 
between  the  natural  abutments.  There  were 
.232,000  ft.  B.  M.  required  for  tlie  centers, 
or  55  ft.  B.  M.  per  cu.  yd.  of  masonry  in 
the  bridge.    The  masonry  was  as  follows : 

cu.  yds. 

Ring  stones  and  skewbacks 1,262 

Coping  286 

Rubble   2,467 

Concrete  in   foundations 180 

Total   4,195 

This  is   equivalent   to   13%   cu.   yds.  per 
lin.  ft. 


The  Panama  Railroad  Company  is  mak- 
ing experiments  with  canary  yellow,  Pull- 
man green,  and  maroon  to  find  out  which 
paint  is  the  most  serviceable  in  the  climai^e 
of  the  Isthmus.  The  maroon  is  the  col^r 
now  in  use.  One  passenger  coach  has 
been  painted  green  and  another  yellov/, 
and  they  are  running  every  day  in  one  of 
the  passenger  trains,  alternating  in  posi- 
tion next  to  the  engine.  At  present  the 
yellow  is  giving  best  service. 


.\  contract  has  been  entered  into  be- 
tween the  Republic  of  Cuba  and  the  Mc- 
Givney  &  Rokeby  Construction  Co.,  1 
Broadway,  New  York,  whereby  the  Mr- 
Givney  &  Rokeby  Construction  Co.  agreed 
with  the  Republic  of  Cuba  to  carry  out  the 
original  contract  made  between  the  City  of 
Havana  and  Ralph  T.  Rokeby  and  Sam- 
uel P.  McGivncy  on  Jan.  10,  1902,  for  the 
paving  and  sewering  of  the  city.  The  pav- 
ing portion  of  the  work  will  be  done  hy 
the  Uvalde  Asphalt  Paving  Co.,  1  Broad- 
way, New  York,  and  the  Cuban  Engineer- 
ing &  Contracting  Co.,  32  East  23d  St., 
New  York,  a  recently  organized  corpora- 
tion, of  which  D.  L.  Hough  is  Managing 
Director,  will  carry  out  the  sewer  work. 
It  is  reported  that  the  cost  of  the  work 
will  amount  to  about  $16,000,000. 


The  total  estimated  cost  of  the  track  ele- 
vation work  in  Chicago.  111.,  completed  to 
Dec.  31,  1907,  was  $46,520,250.  The  total 
number  of  miles  of  main  track  elevated 
was  122.83;  total  number  of  miles  of  all 
track  elevated  was  681.29. 


Unclassified  and  General  Articles 


Note:  This  section  is  dcxotcd  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Production  of  Brick  and  Averge  Price  in  United  States  in  1907. 


The  following  data  on  the  production 
front  brick  are  taken  from  a  table  of  stati 
States  for  1907,  recently  issued  by  the  U.  S. 
ing  the  price  of  brick  in  1906  was  published 


of  common  brick,  vitrified  paving  brick  and 
sties   on   the   clay  products   of  the   United 
Geological  Sur\ey.    A  similar  table  show- 
in  our  issue  of  Sept.  18,  1907. 


State. 

.\labama  

.•\rizona     

.Arkansas    

California     

Colorado 

Conn,  and  Rhode  Island 

Delaware    

Disirict  of  Columbia. . 

Florida    

Georgia  

Idaho  and  Nevada.... 

Illinois 

Indiana   

Iowa    

Kansas    

Kentucky    

Louisiana     

Maine    

Maryland    

Massachusetts     

Michigan    

Minnesota    

Mississippi   

Missouri   

Montana   

Nebraska    

New    Hampshire 

New  Jersey 

New    Mexico 

New  York 

North    Carolina 

North    Dakota 

Ohio     

Oklahoma 

Oregon    

Pennsylvania   

South  Carolina 

SoL'th  Dakota 

Tennessee     

Texas    

Utah    

Vermont     

Virginia    

Washington 


Common  Brick. 
Quantity.    Average 
(Thou-    price  per 
sands.)   thousand. 


West    Virginia.... 

Wisconsin    

Wyoming   

Other  statest 

United   States. 


159,315 

10.988 

68,463 
339,439 
118,551 
198.414 

22.047 

28,735 

51,779 
318,844 

34,034 
1,494.807 
251,766 
157,618 
263.887 
143,731 
110,386 

54,815 
166.768 
184.005 
200.817 
168,931 
114,054 
264,462 

21.957 
117,276 

66,737 
388,735 

15,275 

1,319,416 

174,800 

27,058 
495,025 

88,124 

42.857 

980,102 

125,642 

4.072 
170,972 
243,853 

50,982 

12.724 
197.052 
101,905 

58,102 
158,602 

7,774 

9,795,698 


Total,    1906....  ...10,027,039 

♦Included  in  "Other  States." 
tincludes   all  products  made 


$6.31 
9.11 
6.85 
7.32 
6.78 
6.25 
7.96 
7.63 
6.64 
5.67 
8.80 
4.35 
.6.00 
6.89 
4.51 
6.49 
7.60 
7.19 
6.16 
7.04 
5.88 
6.19 
6.87 
6.97 
8.60 
6.73 
7.50 
5.89 
7.63 
5.35 
6.58 
7.77 
6.09 
6.70 
8.30 
6.48 
6.05 
9.85 
6.06 
7.00 
7.00 
6.54 
6.52 
8.31 
6.61 
6.43 
10.04 

6.66 

6.11 


Vitrified  Paving  Brick 
or  Block. 
Quantity.    Average 
(Thou.-    price  per 
sands.)  thousand. 
13,362        $13.76 


3,145 


126,927 
46,224 
21,686 
85,110 


7,911 
* 

47,867 

* 

2,900 

* 

* 

18,516 


264,571 

4,528 

* 

115.729 


« 
60,681 


57,148 
876,245 

751,974 


10.00 
13'.79 
12.01 
24.23 


12.50 
25.14 
11.08 
11.87 
10.29 
8.55 
14.27 

15.66 
15.00 

11.96 

12.00 

9.67 

15.01 

8.48 

13.31 
10.00 
13.70 
10.00 

lo.io 

8.76 
20.00 
10.65 


11.98 
10.36 


18.22 

15.69 

8.04 

13.9i 
11.02 

10.45 


Front  Brick. 

Quantity.  Average 
(Thou-  price  per 
sands.)  thousand. 

*  $13.90 

*  13.73 
1,010  11.82 

12,922  21.93 

24,572  10.36 

*  15.44 

*  19.40 


1,625 

361 

20,828 

36,890 

8,028 
24,381 

7,926 


1,597 

3,956 

1,608 
30,178 

* 

7.280 

61,52i 
4.047 

12,265 

770 

4.067 

88.992 

1,752 

1.713 

134.869 

1,850 

15,514 
11,494 
14,166 

* 

19.989 
4,539 

* 

4,106 

728 

20.399 

585,943 


617,469 


15.00 
10.12 
21.26 
12.78 
11.87 
12.00 

9.72 
10.92 
11.50 
10.00 
12.43 
37.13 

8.12 
12.93 
12.92 
12.84 
20.00 
13.83 

13.42 
12.69 
16.17 
10.29 
16.59 
11.61 
11.98 
29.13 
11.32 
14.46 

10.93 
13.33 
11.83 
10.00 
14.53 
28.03 
15.16 
10.57 
14.18 
14.73 
12.51 

12.79 


by  less     than  three  producers  in  one  state 


Two  steers  came  to  an  untimely  end  re- 
cently at  Bremen,  Ind.,  through  their  care- 
less handling  of  high  explosives,  .\ccord- 
ing  to  a  veracious  press  report :  "The 
cattle  were  grazing  in  a  field  where  a 
farmer  was  blasting  stumps.  During  his 
absence  the  steers  ate  a  quantity  of  dyna- 
mite. When  driving  them  home  the  farmer 
threw  a  stone  at  the  herd.  The  missile 
struck  one  of  the  steers  that  had  eaten  the 


dynamite  and  the  shock  exploded  the  stuff 
in  the  animals  stomach  and  the  steer  was 
blown  to  atoms."  The  shock  detonated  the 
other  steer  and  some  more  atoms  were 
made. 


On  June  30,  1907,  the  total  single  track 
railway  mileage  in  the  United  States  was 
229,951.19  miles,  according  to  statistics  of 
the  Interstate  Commerce  Commission. 


September  2,  1908. 
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Methods  and  Cost;  Some  Old,  Some 
New. 

Breaking  Up  Concrete  Foundation. — 
A  method  which  has  been  successfully 
tniployed  in  breaking  up  old  concrete 
foundation  for  street  railway  track  con- 
sists in  mounting  pile  driver  leads  on 
a  revolving  frame  carried  by  a  single 
truck  platform  car  and  battering  the 
concrete  to  pieces  with  succession  blows 
of  a  500-lb.  hammer  fitted  with  a  heavy 
chisel  blade.  The  leads  swing  around  a 
complete  circle  18  ft.  in  diameter  and  the 
hammer  is  operated  by  an  electric  hoist 
on  the  car.  When  the  apparatus  has  to 
be  moved  the  leads  are  tipped  back  to 
lie  flat  on  the  car.  It  is  stated  that  the 
machine  will  break  as  much  concrete  in 
.1  day  as  a  gang  of  20  men. 

Price  of  Cast  Iron  for  Past  13  Years. — 
The  average  cost  of  cast  iron  pipe  per 
ton  since  1894  to  the  Water  Pipe  Exten- 
sion Division  of  the  City  of  Chicago, 
111.,  has  been  as  follows; 

Per  cent. 
Cost         Variation 
Per  Ton.       in  Cost. 

1895  $26.00  100 

1896  23.00  88.4 

1897  19.00  73.0 

1898  25.00  96.1 

1899  25.50  98.0 

1900  2S.S0  98.0 

1901    23.50  90.4 

1902  28.00  107.7 

1903  33.00  126.9 

1904   30.00  115.4 

1905   27.50  105.8 

1906   30.00  115.4 

1907   37.20  143.1 

Disposal   of  Spoil  by   Sluicing. — Exca- 

\ation  for  the  new  foundations  for  the 
Lake  View  pumping  station  at  Chicago, 
111.,  was  done  by  means  of  common 
horse  scrapers  for  a  depth  of  6  ft.  From 
that  point  a  traveling  derrick  operating 
a  54  yd.  orange  peel  bucket  was  used.  For 
disposing  of  the  excavated  material,  the 
contractor  erected  a  wooden  hopper  8 
ft.  square,  supported  by  frame  work, 
some  20  ft.  above  the  ground,  into  which 
the  orange  peel  discharged  its  load. 
From  the  hopper  a  line  of  wooden 
troughs  lead  to  the  shore  of  the  lake 
and  the  excavated  material  (a  mixture 
of  sand,  gravel  and  round  stones  as 
large  as  3  in.  in  diameter)  was  washed 
through  the  trough.  One  stream  was 
directed  into  the  hopper  and  two  into 
the  trough  near  the  hopper.  After  re- 
moval of  dirt  by  sluicing  had  been  in 
operation  about  a  month,  the  contrac- 
tors began  the  use  of  wire  screens  laid 
horizontally  in  the  troughs  separating 
the  gravel,  large  round  stones  and  tor- 
pedo sand  from  the  excavated  material. 
A  large  quantity  of  gravel  and  two 
grades  of  torpedo  sand  were  obtained, 
most  of  which  was  used  in  the  concrete 
work. 


Cost  of  Digging  a  Drjunage  Ditch 
with  a  Dredge. — These  costs  were  ob- 
tained from  records  of  actual  work  done 
and  from  the  regular  expense  accounts. 
The  dredge  was  a  Bucyrus  with  I'/i  cu. 
yard  dipper,  40  ft.  dipper  handle,  65-ft. 
boom,  10xl2-in.  double  cylinder  hoisting 
engine,  7.x9-in.  double  cylinder  swinging 
engine  and  80  HP.  boiler.  The  ditch 
was  in  heavy  black  soil,  30  ft.  wide  on 
the  bottom  and  8  ft.  deep  with  sides 
sloped  1  on  1.  The  machine  excavated 
1,140  cu.  yds.  per  10-hour  day  at  the  fol- 
lowing costs   for  operation: 

1  engineer   $5.00 

1   craneman   3.00 

1  fireman   2.50 

2  roustebanks    at    $1.7.5 3.50 

2f^  tons  of  coal  8.50 


Total  per   10-hour  day $22.50 

Total  per  cu.  yd.  excavated  $1.95. 

Repair;:,   depreciation    and    interest    on 
plant   are   not   included. 

Cutting  Weeds  on  Interurban  Ry. 
Right  of  Way. — The  accompanying  illus- 
tration shows  a  method  employed  by 
the  Rockford  &  Interburban  Ry.  Co.,  of 
Rockford,  111.,  for  mowing  the  weeds  on 
its  right  of  way.  The  mower  is  an  8  ft. 
standard  Emerson  machine  with  extra 
long  shaft.  Interurban  car  wheels  have 
been  substituted  for  the  usual  wheels 
on  the  mower,  it  being  found  that  the 
former  were  sufficiently  heavy  to  form 
the  necessary  traction  to  run  the  mower. 
The  mower  cuts  a  swath  of  8  ft.  from- 
the  rail  at  the  rate  of  about  five  miles  an 
hour.  Of  course,  it  is  not  possible  to 
maintain  this  rate  of  speed  as  all  pas- 
senger and  express  trains  have  to  have 
right  of  way.  The  company  has  mowed 
about  80  miles  of  right  of  way  on  each 
side  of  the  track  and  did  not  have  any 
trouble   in   any   way.     The   mowing  was 


was  used  on  the  mower  to  raise  the  bar 
to  an  upright  position  whenever  the  ma- 
chine came  to  a  pole,  which  necessitated 
losing  some  time  but  nothing  serious. 
For  a  motor  car  a  city  car  was  U9ed> 
adding  enough  resistance  to  enable  the 
car  to  be  run  at  a  low  rate  of  speed 
without  heating  the  same.  The  arrange- 
ment was  devised  by  Mr.  Edwin  Main, 
Chief    Engineer   of   the   railway. 

Prices  Paid  for  Track  Materials. — In 
an  address  before  the  California  State 
Board  of  Equalization  Mr.  Thos.  Mel- 
lersh.  Comptroller  Northwestern  Pa- 
cific R.  R.,  gave  the  following  figures  as 
showing  the  cost  of  materials  to  the 
.Atchison,  Topeka  &  Santa  Fc  R.  R.,  in 
1897  and    1907:  In- 

crease 
pct- 
1897.       1907.         cent-. 

Sawn  ties  $0.18    $0.39  116.5 

Hewn  tits 19        .35  84.2 

Lumber,  lowest 

grades     10.50     17.50  70.0 

Lumber,   highest 

grades    17.75     23.90  36.8 

Rails    18.00    30.36  68.6 

Spikes   1.27      2.00  36.1 

Track  bolts   2.20      2.80  27.3 

Tie  plates 04        .12375     173.4 

61-lb.  angle  splices.     .25         .29  18.0 

Rock,  ballast 50        .60  '         20.0 

Bar    iron    1.20       1.70  41.6 

Sheet   steel    1.50       1.76  17.7 

Cast  iron   1.55       1.46  58.7 

Wheels,  600  lbs.  ...  6.00      7.00  16.6 

Stock  brass 12.00     28.00  133.3- 

Nails    1.45      2.00  37» 

Coal    1.14       1.65  44.7 


The  first  regular  meeting  of  the  Westent 
Society  of  Engineers  for  the  fall  session 
is  to  be  held  Sept.  2.  Mr.  H.  von  Schon, 
of   Detroit,   Mich.,    will    present   a   paper — 


View  Showing  Mowing  Machine  Cutting  Weeds. 

done   through   very   heavy   sweet   clover,  'The   .Analysis   of   a   Hydro-Electric   Proj- 

burdocks   and  thistles   and   the   machine  ect " 

cut    them    down    as    easily    as    it    would 

grass.     One  division  of  the  road   has  a  Total  production  of  common  brick  in  U. 

bracket  pole   line  and   on  that  a   device  S.  in   1907  was  9.795,098  M. 
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LETTERS  TO  THE  EDITORS. 
A  Method  of  Checking  Level  Notes. 

.■^irs  :  III  your  issue  m  .\vii;.  \'J  vim  show 
the  following  nicthocl  of  checking  "levels": 

First  ill  —  Last  HI  =  D,. 

First  Elev.  —  Last  Elev.  =  D-. 

First  BS  —  Last  FS  =  D,. 
D,  —  D..  =  A. 

I  assume  that  llic  niethod  given  is  for  a 
check  of  level  notes,  and  not  levels,  as  the 
only  check  of  levels  possihle  is  to  rnn  check 
levels. 

The  formula  given  is  correct,  but  at  the 
same  time  it  is  no  check  on  your  notes,  as 
there  is  no  way  from  the  formula  to  detect 
an  error  of  addition  or  subtraction  inter- 
mediate between  first  and  last  readings.  To 
cite  a  concrete  example,  we  will  take  notes 
given  in  method  published,  which  wore  as 
follows : 


ing  one  addition  and  one  subtraction.  For 
the  addition  of  the  first  B.  S.  to  the  first 
elevation  and  the  subtraction  of  the  last 
1'.  S.  from  the  last  II.  I.  are  the  only  opera- 
lions  checked  and  one  could  make  any 
number  of  mistakes  in  between  without  be- 
ing detected  by  this  method. 

For  instance,  on  tlic  accompanying  slice! 
(Fig.  1)  the  same  notes  given  in 
the  article  under  discussion  were  used, 
but  an  error  was  purposely  made 
in  computing  them.  You  will  note  that 
Mr.  Tate's  method  still  "checks." 
while  the  proper  method  of  comp.iring  the 
difTercncc  between  the  sum  of  the  back 
sights  and  the  sum  of  the  fore  sights  with 
the  diflFcrence  in  elevation  indicates  at  once 
that  an  error  has  been  made  in  the  notes. 

The  use  of  the  "Rod"  column  (see 
Searles  and  others)  makes  it  possible  to 
separate    the    side    shots    from    the    front 


the  method  of  checking  levels  as  given  in 
your  issue  of  Aug.  19.  For  example,  take 
the  sample  page  of  notes  as  given  (Fig.  2) 
and  assume  an  error  in  subtraction  as 
shown.  Apply  the  method  given  and  there 
is  ,in  apparent  check  on  the  operation. 

\V.  J.  ScOFtELl). 

I'ort  Dodge,  la.,  .•\ug.  2o,  1908. 


Sirs:     Referring  to  your  issue 

of  .\ug. 

19,  page  122 : 

.Sta.         B.  S. 

H.I. 

F.  S. 

Elev. 

3.250 

103.250 

100.000 

0.2.50 

101.1.50 

1.250 

101.900 

2.070 

99.910 

3.120 

97.930 

3.160 

96.750 

103.250 

100.000 

3.250 

99.910 

96.7.50 

3.160 

3.3-10 

3.250 


3.250 


.090 


Left  hand  page. 

Sta.                  B.  S.             H.I.  F.  S.  Elevation. 

3.250  103.250  . .  100.000 

..• 0.250  102.2.511  1.2.50  102.000 

2.070  101.200  3.120  99.130 

..                 ..  3.160  98.040 

From  formula  given,  Di  =  0.000. 


Right  hand  page. 

Remarks. 
On  hub. 
On  rock. 
On  rock. 
On  rock. 


Suppose  in  figuring  notes  an  error  of  1 
foot  had  "been  made  in  second  elevation  and 
it  had  been  called  103.000  instead  of  102.000. 
This  is  a  common  error  in  figuring  level 
notes.  Then  this  error  of  1  foot  would 
have  been  carried  straight  through  the 
notes  and  all  Hi's  and  elevations  after  the 
first  one  would  have  been  just  1  foot  too 
high,  and  the  result  would  be  that  D.i  would 
still  equal  0.90  of  a  foot  and  would  be  equal 
to  Dt  —  Z)",  although  there  would  be  an 
error  of  1  foot  all  the  way  through  the 
notes.  The  result  would  be  same,  no  mat- 
ter what  error  had  been  made,  provided 
error  had  not  been  made  in  figuring  the 
last  elevation,  in  which  case  Ds  would  not 
equal  D,  —  D;. 

I  know  of  no  method  of  checking  level 
notes,  excepting  by  adding  or  subtracting 
the  differtnce  between  the  sum  of  the  back 
sigbts  and  the  sum  of  the  fore  sights  to  the 
first  elevation,  to  obtain  the  last  elevation. 
If  there  is  any  shorter  method  of  checking 
level  notes  than  this,  a  publication  of  same 
would  be  greatly  appreciated  by  many  who 
are  using  this  method. 

Sincerely, 

Salem,  III.  J.   S.  McBriiie. 


sights  on  turning  points,  so  that   tlie  latter 
can   easily  be  added  up  for  the  application 


•090  Q.  E.  D. 

Use  paging  as  shown  below  with  an  in- 
dependent column  for  sights  on  turning 
points.  At  foot  of  each  column  add  up 
fore  and  back  sights;  take  the  difference 
and  add  to  the  starting  elevation,  or  sub- 
tract from,  according  as  the  back  or  fore 
sights  are  the  greater. 

(Elevation  of  starting  point)  +  (the 
algebraic  sum  of  sights  on  the  turning 
points")  ^=  final  elevation. 
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Jlr 
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B      S 

Left. 
H.  I.       F.  S. 

103.250      

101.250     1  250 
100.200     3.120 

Rod. 

True 
m     Vl 

in  th 
fi. 

D  = 

D,  = 

Elev. 

100.000 

101.000 

98.130 

97.040 

Hub. 
Rock. 
Roek. 
Rock. 

Right. 

,1.160 

F.  S.  s  =  7.530 
B.  S.  s  =  5.570 

fterence  1.960  = 

ence  of  elevati 

1  error  of  1  '000 

Tate's    .Metlio 

2.960 

differ- 
/e  have 
1  notes. 

103.250 
100.200 

3.050 

100.000 

97.040 

2.960 
3.250 
3.160 

B.     S... 

-D..      = 
—  2.960  = 

D., 
0.090 

D.,= 

0.090 

Fig.  1. 

of  llie  only  nietliod  of  checking  level  notes 
excepting  the  laborious  one  of  recomputing; 
each  step. 

Very  truly  yours. 

Frkii  .\sa  B.vr.nf.s. 
Ithaca.  \.  v.,  Aug.  21,  1908. 


Sirs:  On  page  122  of  the  Aug.  19  num- 
ber  of    ENGIXEERIN-r.-CoSTRACTlNC.   VOU    givc 

a  method  of  checking  "levels"  for  which 
you  say  you  are  indebted  to  Mr.  J.  McLane 
Tate.  T  suppose  you  mean  a  method  of 
checking  level  notes,  as  the  only  w^ay  to 
check  levels  is  to  run  them  a  second  time 
or  obtain  the  diflfercnc?  of  elevation  in 
some  other  way. 

As  to  Mr.  Tate's  method.  I  sliould  say  it 
way  a  very  uneconomical  scheme,  as  it  uses 
four  subtractions  for  the  purpose  of  rheck- 


".A  good  wine  needs  no  bush." 

"RODM.AN." 

X'atchitochcs,  La.,  Aug.  23,  1908. 

Sta.  B.  S.      H.I.       F.  S.     R.  Elev. 

B.   M..     3.250     10.3.2.50         ..      ..  100.000 

0 ..  ..3.2  100.0 

+75   ..  ..  ..  ..     .5.1  98.1 

Sirs:     1  think  you  will  find  some  error  in       T.  P.  .  .     0.250     1(V2.2.50     1.2.50  li>2.000 


Sta. 
00.. 
00..- 
00.. 


B.  S. 
3.25 
0.25 
2.0" 

H.  I.     F.  S. 
103.25     .... 
102.25     1.25 
101.30     3.12 
3.16 

Elev. 
100.00 
102.00 
90.23 
98.14 

First  H.  I.  =  103.25 
Last  H.  I.  =  101.30 

D 

100.00  =  1st.    Elev. 
9S.14  =  Last    Elev 

D,  =      1.95 
D,=:      1.86 

1.S6  =  D. 

0.09 
First  B.  S.  =  3.25 
l.-i.<=t  F.  S.  =  3.16 

0.09  = 

Fig.  2. 
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1 ..  ..1.4  lou.8 

•1 . .  •    . .     4.7      97..5 

T.    P..     2.1170  K1I.20O  3.120      ..  99.130 

3 ..  ..5.6      9.5.6 

T.    P..          ..  ..  3.160      ..       98.040 


+5.570    —1.960    7..")30 
100.000  —  1.960  =  98.040. 


Q.  E.  D. 


Standard  Specifications,   Forms,  Etc., 
for  New  York  City. 
Sirs:  1  have  been  interested  in  the  <lis- 
cussions  in  your  recent  issnes  on  standard 
specifications,  catalogs,  etc. 


fications  for  cnrbs,  sidewalks,  pavements, 
etc.  The  committee  is  thoroughly  and  ex- 
haustively considering  all  details  pertain- 
ing to  the  sulijeet.  The  various  city  de- 
partments and  all  contractors  interested 
have  been  notified  and  requested  to  co- 
operate vi\\.h  the  commif.ccs.  .All  sug- 
gestions, criticisms,  etc.,  are  cordially  in- 
X  ited  and  will  receive  careful  considera- 
tion. 

All  iiiatters  ;ire  taken  up  directly  with 
the  interested  contractors,  and  the  attempt 
is  heiii,i{  made  to  draft  explicit,  compre- 
hensive, general  specifications  which  will 
secure  the  best  ultimate  results,  consider- 
iiiH     all     practical,     commercial,     financial. 


U'.rk  slacks  up  during  the  winter.  While 
the  conimittce  has  not  arrived  at  a  definite 
Conclusion,  it  will  probably  adopt  the  8%x 
11 -in.  size  specifications  similar  to  No.  3 
in  the  table.  This  is  the  size  of  the  stock 
letter  paper  and  specifications  prevailing 
in  New  York,  city,  and  seems  to  be  the 
best  standard  size  suitable  to  the  commer- 
cial vertical  filing  systems  now  being  so 
generally  adopted.  The  size  in  the  tabula- 
tion showing  about  8'4xlO%  ins.,  is  the 
814x11  in.  size  trimmed  down  smooth. 

In  the  table  the  height  of  capital  let- 
ters and  the  number  of  point  type  is  given 
as  the  same.  The  face  of  type  is  cut  on  a 
body  of  metal  which  measures  .0138  in.  for 


.sizi:s,  i;i:.\i:i!.\L  .m.mvi;  lp.   k'it  ,  oi-'  .spkcificatio.ns. 


■x^S^ 


.^V'cf^'^ 


Cit.v   or   Place. 

No.      Com.   Mun  Engrs. 
New  York  City — 

1.  ilanhaltan      

2.  Brooklyn     


.v\'^ 


All  Dimensions  in  Inches 


^^'-  *-i^t:^v>'^*>' 


Paper,   Cover,   Color,    Remarks,   Etc. 


.8.2 
.8.25 


3.  Queens     

4.  Bronx     

.T.       Richmond     

t).     S.    Whinery's    Spec. 

7.  ChicasTO    

8.  Pliiladelphia     

t*.   Rochester    

10.  Cincinnati     

11.  Baltimore     

12.  Boston     

13.  Pittsburg     


14.  Cleveland     

15.  .Seattle      

16.  San    Francisco 

17.  Buffalo     

IS.   Toronto      

19.  St.    Louis    

20.  Kansas   City    . . 

21.  Milwaukee 

22.  Indianapolis     . . 

23.  Washington 

24.  Syracuse     

25.  Detroit     

26.  Mobile     

27.  New    Orleans    . 

28.  Richmond,    Va. 

29.  Omaha     

30.  Atlantic    City    . 

31.  Hamilton     


.8.5 
.8.3 
.8.0 
.8.5 
.8.3 


32. 
33. 
34. 
35. 
.36. 
41. 
42. 
43. 

44. 
45. 
46. 

47. 
48. 
49. 
50. 


New   Rochelle    

Oberlin.    O 

Newcomerstown,    O.. 

Rome.    Ga 

Albany.   N.   Y 

N.   T.  Bridge  Dept. .  . 

N.    Y.    Park    Dept 

N.    Y.    Dock    Dept 

(2  sizes) 

N.   Y.  Water  Board.. 

N.  Y.  Aqueduct  Com. 

Brooklyn    Sewers    . . . 

(2   sizes) 

(R.T.)    Pub.Ser.Com, 

L.    T.    R.    R 

N.    Y.    State    Engr... 
U.    S.    Reelam.    Ser. .. 


8.5 
8.0 
.8.3 
,8.3 
8.5 
8.5 
8.4 
8.4 
8.4 
5.25 


.8.5 
8.0 
.5.6 
.8.25 
.8.4 


.8.5 

.8.25 

.8.3 

.6 

.8.25 

.8.25 

.7.5 

.8.4 
.6.75 


11 
14 
14 

9 
14 
14 

9.25 

14 
8.33 

10.1 
14 


.6.85 

.8.5 

.8.5 

.8.6 

.8.3 

.8.5 

.8.5 

.8.3 


14 
14 
14 
10 
14 
14 
li 
14 
14 
14 
14 
14 
14 
14 
14 
14 
13.5 

14 

10.8 

11 

10.5 

14 

10.7 

14 

14 

10.9 

8 
11 
10.9 
10.6 

8.5 
10.8 

9.3 
10.3 


E. 
E. 

S. 
E. 
E. 
S. 
E. 
E. 
S. 

E. 
S. 

S. 
E. 

S. 

E. 

Sh. 

E. 

Sh. 

E. 

K. 

R. 

Sh. 

E. 

Sh. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 
E. 
E. 
S. 
E. 
S. 
E. 
E. 

S. 
S. 

s 

s. 
s. 
s. 
s. 


5 

5.3 

4 

6.15 

6.6 

4.5 

6.6 
4.3 
4 


4.7 
7.3 
6.3 


6.7 

6.6 

6 

5.3 

6.6 

7 

6.6 

6.3 

6.5 

5.3 
5.8 
6.5 


3.9 
4.5 


4.3 

4.5 
4.5 

4.5 

7 

6 

6 

6 


6 

5 

6.5 

6 

4.5 


6 

6.5 

6 

4 

4 

4 

4 

6 


6 
5.5 

4 
4 
4 


4.5 

4.2 

6 

6 

6 

6 


.10 
.10 

.10 
.10 
.10 
.08 
.10 
.10 
.10 

.10 
.10 
.10 
.10 

.06 
.09 
.07 
.09 
.10 
.10 
.07 
.10 
.10 
.08 
.10 
.09 
.09 
.10 
.10 
.12 
.10 
.Oil 

.09 
.10 
.09 
.10 
.10 
.10 
.10 
.10 

.111 
.10 

.10 
.11 
.10 
.10 

.09 
.10 


Paper  cover. 
Paper  cover. 


white, 
■white. 


40  iiages. 
40  pages. 


Nos. 
Nos. 


top  center. 
t<ip  center. 


Marginal  notes. 
Marginal  notes. 
Nos.  liototm  center.  Index  in  back.  Heavy  face  subheads. 
Cloth  Cover,  white  and  colored.  .Marginal  notes.  72  pages. 
Paper  cover,  white  and  colored.  Marginal  notes.  45  pages. 
Paper  cover,   white  and  colored.     Marginal  notes.     43  pages. 

Paper  sover.  green.     Heavy  subheads.     56  pages.     Nos.   top  center      Index  front 
Paper  cover,  w-hite.     Heavy  subheads.     15  pages.     Nos.  top  center.     Index  front 
Paper  cover,  all  colors.     Marginal  notes.     15  pages.     Nos.  top  center. 
Paper  cover,    orange.      -Marginal  notes.      124   jiages.      Nos.    top.   center.      EvervtlilnR 

in  one  book.     Heavy  subheads.      Index  in  back.     Separate  pamphlet  of 'plans. 
Paper  cover,  white.     Heavy  subheads.     .Marginal  notes.     44  jages.     Nos.  Iiot.  center 
Paper  cover,  colors.    Heavy  subheads.     30  pages.    Nos.  bot.  center. 
Paper  cover,  gray.     Marginal  notes.     16  pages.     Nos.  top  center. 
Cloth  cover,  green.      H.   F.   marginal  notes.     38  pages.     Nos.  top  tenter.      Seiiaiate 

Pamphlet  of  plans. 
Paper  cover,   colors.     35  pages. 

Paper  cover,  white.     Heavy  subheads.     19  jages.     .Vns.  hot.  center.     Print  <m<'  side 
Paper  cover,   white.     Heavy  subheads. 
Paper  cover,  white.     Heavy  subheads. 
Paper  sheets.     Marginal  notes. 

Paper  cover,  white.     10  pag'-s.     Nos.  bottom  center. 

Paper  cover,  red  and  white.     Heavy  subheads.     8  pages.     Nos.  botl<ini  center. 

Iiages.     Nos    top  and  center. 


Paper  cover,   red  and  white. 
Paper  sheets,   red  and  white 
Paper  cover,   red  and  white. 
Paper  cover,   red  and  white. 
Paper  cover,   red  and  while. 
Paper  cover,  colors. 
Paper  cover,  all  red. 
Paper  cover,  white. 
Paper  cover,  white. 
Paper  cover,  colors. 
Paper   cover,    blue. 

Print  one  side. 
Paper  cover,  colors.     JIarginal  notes.     24  pages. 
Paper  cover,  colored.     Marginal  notes.     12  pages. 
Paper  cover,   white.     Heavy   subheads.      20  pages 

40  pages.     Index  in  back. 

Marginal  notes.     10  pages. 
Marginal  notes. 

Marginal  notes 

Margin.'il  notes. 


7   juigc.^.     Nos.    Viottom  center. 
Marginal  notes. 
Heavy  subheads,     .'i  pages. 
Marginal  notes.     IS  pages.     Nos.   top  center. 
Heavy  subheads.     3S  pages.     Complete  spec. 
Heavy  underline  subheads.     '^ 
42  pages.     Nos.   top  center. 
Marginal  notes.     3.3  pages. 
Hea\y   subheads.      24    pages. 


12  pages.     Print  1  side. 


Nos.   bottom  center. 
Nos.    Itol.    center. 


Thin    jiaper. 


Nos.  bottom  eerier. 


Paper  cover,  green. 
Paper  cover,  white. 
Paper  cover,  gray. 
Paper  cover,  white. 
Paper  cover,  white. 


^7  pages. 
50  pages. 
116  pages. 


Nos.   top  center. 
Nos.   bottom  center. 
Nos.   lop  center. 
Nos.    lop  center. 


Index,  middle. 
Index  In  back. 


Paper  cover,  blue.     Marginal  notes.     120  images.     Nos.  bottom  center, 

PaiJer  cover,   gi'ay.     Marginal  notes.     98  pages.     Index  in  back. 

Clcith   cover,   white  and  Ijlue.      Marginal  notes.      85   pages.     Nos.   bol.   center.    Index 

in  back. 
Paiier  cover,  write  and  blue.     Inde.x  back.     200  pages.     Nos.  bottom  center. 
Paijer   cover,   white.      Marginal   notes.     86   pages.      Nos.    bottom  center. 
Paper  cover,  white.     H.  F.  Marginal  notes  numbered.     No  page  Nos.     No  Index. 
Paper  cover,  white.     Index  in  front.     28  pages.     Nos.  top  center. 


.\s  outlined  in  an  article  in  Engineering 
Contracting,  March  4,  1908.  the  munici- 
pal engineers  of  the  city  of  New  York 
have  appointed  a  committee  on  Uniform 
Highway  Practice,  to  report  on  uniform 
standard  specifications,  forms,  methods, 
etc..  for  the  five  boroughs  of  the  city.  .\s 
secretary  of  that  committee.  I  have  pre- 
pared the  enclosed  tabulation  of  sizes, 
and  general  make-up  of  various  specifica- 
tions examined,  and  trust  that  it  may  be 
of  interest. 

Tabulations  have  also  been  prepared, 
showing  the  essential   feature  of  the  speci- 


trafiic.  and  other  conditions  of  New  York 
city.  The  specifications,  forms,  etc..  are 
being  competed,  revised,  giving  due  atten- 
tion to  all  details  of  subject  matter,  ar- 
rangement, phraseology,  typography,  size, 
general  make  up.  etc.  Owing  to  the  com- 
plicating interests  involved,  the  manj  par- 
ties interested,  and  the  desire  to  give  all 
due  tleliberation  to  all  details,  the  matter 
entails  much  care,  thought  and  labor :  and 
as  the  members  of  the  committee  have 
many  pressing  routine  duties  to  attend  to 
during  this  time  of  the  year  their  report 
will    probaby    not    be    completed    until    the 


each  point  number  of  t>n)c.  The  size  of  the 
impression  varies  with  the  character  of  the 
type,  and  from  the  printed  letter  it  is  dif- 
ficult to  determine  the  exact  number  of 
point  t.vpc.  bu:  for  ordinary  type  the  num- 
ber of  point  type  is  practically  the  height 
of  the  capital  letters  as  measured  in  hun- 
dredths of  an  inch. 

The  commonly  accepted  width  for  speci- 
fications appears  to  be  8%  ins.,  but  the  14- 
in.  length,  end-opening  style  is  being  su- 
perseded by  the  letter  size  book  form.  It 
is  still  an  open  question  as  to  the  best 
standard  size  between  the  5  to  9  in.  width 
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and  the  b  to  12  in.  Icngili.  Tlicio  arc  ad- 
vantages and  disadvantages  of  any  size.  A 
specification  about  8V6xll  ins.  seems  to  be 
the  best  size  for  general  office  use,  but  a 
smaller  size  has  some  merit  and  our  com- 
mittee expects  to  have  printed  some  of  the 
standard  specifications,  plans,  etc.,  in  poc- 
kctbook  form  for  the  field  use  of  the  en- 
gineers, inspectors  and  contractors. 

The  whole  matter  of  specifications, 
forms,  catalogs,  periodicals,  etc.,  is  an  im- 
portant one,  and  involves  details.  The 
subject  matter,  phraseology,  legal  form, 
arrangement,  uniformity,  general  appear- 
ance and  utility,  composition,  size,  char- 
acter and  spacing  of  the  various  kinds  of 
type,  length,  ruling,  and  spacing  of  lines, 
margins,  marginal  notes,  underlining, 
heads  and  sub-heads,  size,  quality,  and 
color  of  paper  and  cover,  location  of  page, 
number,  index,  binding,  punctuation,  proof 
reading,  etc.,  all  require  very  careful  at- 
tention and  consideration. 

There  is  such  a  variety  of  sizes  of  pa- 
per, and  such  diversity  of  practice,  that  it 
will  require  considerable  united  effort  and 
co-operation  among  manufacturers,  pub- 
lishers, printers,  and  the  various  engineer- 
ing associations  to  effect  the  adoption  of 
uniform  standards. 

I   am   heartily  in   accord   with   the   work 

and    objects    of     ENCINEERING-C0NTIt.\CTING, 

and  having  had  an  intimate  acquaintance 
with  Mr.  Gillette,  your  managing  editor, 
for  the  past  fourteen  years,  and  knowing 
his  energetic,  progressive  and  fair-minded 
character,  I  am  confident  that  your  paper 
will  accomplish  farreaching  results  in  bring- 
ing about  better  and  more  equitable  rela- 
tions between  engineers  and  contractors, 
and  in  securing  more  uniformities  in  speci- 
fications, forms,  catalogs,  and  periodicals, 
etc.  Very  truly  yours. 

E.  H.  Thomes, 
-Assistant  Engineer  of  Highways, 
Borough  City  of   New  York. 
New  York,  N.  Y„  .'Vug.  15,  1908. 


There  were  11  coal  briquetting  plants  in 
the  United  States  during  1907.  The  total, 
production  as  reported  to  the  U.  S.  Geo- 
logical Survey  was  66,524  short  tons,  hav- 
ing a  value  at  the  plants  of  $258,426. 


Tlic  total  production  of  vitrified  paving 
brick  in  the  United  States  in  190T  was  876,- 
245  M.,  the  average  price  per  M.  being 
$11.02.  In  1906  the  production  was  751,974 
M.  brick,  the  average  price  being  $10.45. 


The  law  for  the  construction  of  new 
railways  in  Italy  has  finally  been  promul 
gated.  It  provides  for  the  expenditure  of 
$107,000,000  during  the  ne.xt  16  years  and 
the  construction  of  992  miles  of  new  roads, 
as  well  as  the  improvements  of  existing 
lines.  Only  $772,000  is  appropriated  (out- 
side of  the  regular  budget)  for  the  year 
1908-09;  but  in  1909-10  the  amount  will  be 
$8,357,000;  in  1910-11,  $13,549,000;  in  1911- 
12,  $12,896,000. 


Estimating  the  Horse    Power   of  Con- 
tractors' Engines  and  Boilers. 

The  size  of  an  engine  is  usually  ex- 
pressed in  terms  of  the  diameter  of  the  cyl- 
inder bore  by  the  length  of  the  piston 
stroke.  In  a  6x8  engine,  the  cylinder  has 
a  bore  of  6  ins.  and  the  piston  has  a  stroke 
of  8  ins.  This  stroke  is,  of  course,  just 
twice  the  length  of  the  "throw"  of  the 
crank  arm.  Bear  in  mind,  therefore,  that 
the  "size  of  cylinder"  as  given  in  cata- 
logue is  the  bore  of  the  cylinder  by  the 
stroke  of  the  piston,  and  not  by  the  full 
length  of  the  cylinder. 

If  a  contractor's  engine  is  designed  to 
liave  a  piston  speed  of  300  ft.  per  minute, 
and  is  using  steam  with  a  boiler  pressure  of 
100  lbs.,  it  is  an  easy  matter  to  deduce  a 
very  simple  rule  for  estimating  the  horse- 
power of  the  engine.  The  following  rule 
is  precisely  correct  when  the  product  of  the 
piston  speed,  by  the  mean  effective  pres- 
sure by  the  mechanical  efficiency  is  equal 
to  1050;  and  this  is  ordinarily  the  case 
with  contractors'  engines  having  cylinders 
of  8  ins.  or  more  in  diameter. 

Rules:  To  ascertain  the  horsepower 
square  the  bore  of  the  cylinder  and  divide 
by  four. 

Thus,  if  the  engine  is  8x8,  we  have  a 
cylinder  bore  of  8.  Hence,  squaring  8  we 
have  64,  and  dividing  by  4  we  get  16,  which 
is  the  horsepower.  This  is  the  actual  de- 
livered,  or   brake,   horsepower. 

For  smaller  engines,  whose  piston  speeds 
are  usually  less,  it  is  safe  to  divide  the 
square  of  the  bore  by  five  instead  of  by 
four.  A  6x6  engine  would,  therefore,  have 
7  horsepower. 

If  the  engine  has  two  cylinders  (duplex), 
of  course  the  horsepower  is  twice  that  of 
a  single  cylinder. 

A  boiler  is  usually  estimated  to  give  one 
horsepower  for  every  10  sq.  ft.  of  heating 
surface.  Hence  the  horsepower  of  a  ver- 
tical tubular  boiler  is  found  thus : 

Rule :  Divide  the  total  heating  surface 
of  the  tubes  and  fire  box  {expressed  in 
square  feet)  by  ten,  and  the  quotient  is  the 
horsepower. 

The  square  foot  heating  surface  of  a 
tube  is  quickly  calculated  by  multiplying 
the  length  of  the  tube  in  feet  by  0.26  and 
then  multiplying  by  the  outside  diameter  of 
the  tube  in  inches.  Since  tubes  are  ordi- 
narily 2  ins.,  the  total  heating  surface  of 
the  tubes  is  found  by  multiplying  the  num- 
ber of  tubes  by  their  length  in  feet  by  0.52 ; 
or,  for  all  practical  purposes,  take  half  the 
product  of  the  number  of  tubes  by  the 
lengtli  of  tube  in  feet.  To  this  heating  sur- 
face of  the  tubes  must  be  added  the  heat- 
ing surface  of  the  fire  box,  which  is  as- 
certained thus :  Multiply  the  circumfer- 
ence of  the  fire  box  in  feet  by  its  hci.ght 
above  the  grate  in  feet  and  add  the  square 
foot  area  of  the  lower  flue  sheet. 

The  diameter  of  the  fire  box  or  furnace 
is  usually  4  to  5  ins.  less  than  the  outside 
diameter  of  the  boiler.  The  height  of  the 
tire  box  is  usuallv  2  to  2%  ft. 


1  he  amount  of  coal  required  for  a  con- 
tractor's boiler  is  about  C  lbs.  per  horse- 
power per  hour,  or  60  lbs.  per  horsepower 
per  day  of  10  hours.  Nearly  one  gallon  of 
water  will  be  required  for  each  pound  of 
coaK  About  214  lbs.  of  dry  wood  are  equal 
to  1  lb.  coal,  or  2  cords  of  wood  equal  1 
ton  of  coal. 


Price  of  Yellow  Pine  for  Past  Four- 
teen Years. 
The  "American  Lumberman,"  in  its  Aug. 
22  issue,  gives  a  very  complete  table  of 
prices  of  yellow  pine  lumber  of  different 
classes,  from  which  we  have  selected  the 
prices  of  two  classes  only.  These  prices 
apply  to  lumber  delivered  at  points  that 
are  reached  by  a  23  ct.  rate  (per  100  lbs.) 
from  the  mills,  and  include  the  23  ct. ' 
freight  rate.     The  prices  are  as  follows : 

Timbers 

Xo.  1  Dimension  4"xl0"  to 

Year  2"xlO"  —  16'      12''xl2  "— 16' 

1894  $12.50  $16.25 

1895  12.25  16.25 

1896  11.00  15.50 

1897  12.50  16.00 

1808  13.50 17.00 

1899  I,S.50  17.75 

1900  14.50  19.25 

1901  1.5.50  20.00 

1902   16.00   20.50 

1903   16.00   20.50 

1904   16.00    21.00 

1905 17.50   23.25 

1906   21.00   28.00 

1907    22.25   28.25 

1908   17.75   25.25 


Automatic  locks  have  recently  been  in- 
stalled in  a  dam  on  the  River  Weser,  near 
Bremen,  according  to  a  recent  Consular 
Report,  which  gives  the  following  account 
of  the  matter :  Through  the  constant  deep- 
ening of  the  bed  of  the  Weser  on  its  lower 
course,  the  water  level  upstream  having 
been  lowered  so  much  as  to  cause  damage 
to  the  adjoining  farming  country,  the  Free 
State  of  Bremen  found  it  necessary  to 
build  a  dam  at  Hemelingen,  near  Bremen, 
for  the  purpose  of  conserving  the  water 
levels  of  the  upper  Weser.  This  dam  is 
provided  with  two  locks,  measuring  350  by 
12.5  meters  (1.148.3  by  41  ft.),  and  70  by 
12.5  meters  (228  by  41  ft.).  The  opening 
and  closing  of  these  locks  is  to  be  done 
automatically  by  an  ingenious  device  which 
utilizes  directly  the  fall  of  the  river  with- 
out the  aid  of  power  machines. 


The  number  of  persons  as  reported  to 
the  Interstate  Commerce  Commission  as 
on  the  payrolls  of  the  railways  in  the 
United    States   on  June  30,    1907,   was   1,- 

672.074. 


During  the  year  1907  the  testin.g  depart- 
ment of  the  city  of  Chicago,  III.,  inspected 
23,000  tons  of  water  pipe,  of  which  15,145 
tons  were  accepted.  The  cost  of  the  work 
amounted  to   11.12  cts  per  ton  inspected. 


Engineering-Contracting  Monthly  Review  Index 
of  Civil  Engineering  Literature. 


A  classified  index  and  review  of  the  civil  engineering  papers, 
articles,  reports,  pamphlets  ?nd  books  published  during  the  month 
just  passed  is  given  in  the  succeeding  pages.  The  literature  in- 
dexed and  reviewed— with  the  exception  of  books— relates  solely 
to  civil  engineering.  In  the  section  devoted  to  Book  Reviews  all 
books  in  all  branches  of  engineering  are  listed  as  received  and 
such  of  them  as  seem  worthy  are  reviewed  as  fully  as  due  regard 
for  conciseness  will  permit.  In  choosing  books  for  review  rigid 
selection  is  exercised.  Next  to  careful  choice  of  books  for  review 
timeliness  of  review  is  sought.  All  books  are  reviewed  within  a 
month  of  their  receipt.  The  same  statement  is  true  of  the  arti- 
cles and  papers  that  are  indexed.  Also,  as  in  choosing  books  for 
review,  the  choice  of  articles  and  papers  for  indexing  is  based  on 
merit.  Numerical  strength  in  "titles  indexed"  is  not  sought;  ex- 
cellence of  selection  is  sought. 


The  purposes  of  the  Monthly  Review  Index  are:  First,  to  in- 
form civil  engineers  and  contractors  of  the  articles  and  papers  of 
merit  that  are  published  each  month,  in  such  a  way  as  will  give  a» 
clear  idea  of  their  character  and  scope;  second,  to  supply  the- 
user  with  the  date  and  place  of  publication,  the  length  of  each 
article  and  the  cost  at  which  it  can  be  secured.  The  name,  adopt- 
ed abbreviation,  place  of  publication  and  price  per  number  of  each 
periodical  examined  for  civil  engineering  articles  are  given  in  the 
list  immediately  following.  The  other  information  is  given  in  the 
index  proper  for  each  article  separately. 

Books  reviewed  will  be  sent  postpaid  on  receipt  of  price  by 
the  Book  Department  of  Engineering  Contracting;  periodicals, 
etc.,  containing  articles  indexed  should  be  ordered  direct  from 
the  publishers. 


UST  OF  PERIODICALS  INDEXED. 


American   Architect    (Am.    Aich.),    New    York,    N.    T.:    w;    7x10    in.; 

15   cts. 
American  Builders'  Review  (Am.  Bldrs.  Rev.),  San  Fj-ancisco.  Cal.: 

m:    7x10    in.;    50    cts. 
American  Carpenter  and  Builder  (Am.   Car.  &   Bldr).  Cliicago.  111.; 

New  York.   N.   Y.;   m;  7x10  in.;  20  cts. 
American    Engineer   and    R.    R.    .Journal    (Am,    Engr.    &   R.    R.    Jl.). 

^ork,    N.    Y. ;    m;    7x10   in.;    20  cts. 
American    Gas   Light   Journal    (Am.    G.    L.   Jl.).    New   York;    N.    Y.; 

w;    lOxl.'J    in.;    10   cts. 
American  Institute  of  Electrical  Engineers  Proceedings   (Am.   I.   of 

E.   E.    Proc),    New  Y'ork.   N.   Y. ;    m;    4x7   in.;   50   cts. 
American   Machinist   (Am.   Mchst.),   New  Y'ork;  w;    7x10  in.;    15  cts. 
American   Society   of  Civil   Engineers   Proceedings   (Am.   Soc.    C.   E. 

Proc).  New  York,  N.  Y.;  m;  4x7  in.;  75  cts. 
American   Society  of  Mechanical   Engineers  Proceedings   (Am.    Soc. 

M.  E.   Proc),  New  York.  N.   Y.;  m;  4x7   in.;  50  cts, 
Annales  des   Ponts  et  Chaussees   (An.   P.   &  C),   Paris,   France;   m. 
Architects   and    Builders    Journal    (Arch,    &   Bldrs.    Jl,).    Baltimore. 

Md.;   m;  9x12  in.;  2C  cts. 
Architects    and    Builders    Magazine    (Arch.    &    Bldrs.    Mag.).    New- 
York.   N.   Y. ;   m;   5xS  in.;   20  cts. 
Architect   .-ind   Engineer  of  California   (Arch.   &    Engr.).   San    Fran- 
cisco,  Cal.;   m;  5x7  in.;   15  cts, 
Cassier's  Magazine    (Cas,    Mag.).    Nev.-  York;    m;    5x8   in.;    25    cts. 
International    Railway    Congress    Bulletin     (Int.    Ry.     Cong.    Bui.), 

Brussels;    m;    50    cts. 
California  Journal  of  Technology  (CaJ.  Jl.  of  Tech.),  Berkeley,  Cal.; 

m;   4x7   in,;   25  cts. 
Canadian  Architect  (Can,  Arch.).  Toronto.  Ont.;  m;  7x19  in,;  20  cts. 
Canadian  Cement  and  Concrete  Review   (Can.  Cem.  &  Cone   Rev.). 

Toronto,   Ont. 
Canadian  Engineer  (Can.  Engr.).  Toronto.  Ont.;  w;  7x11  in.;  10  cts, 
Canadian  Machinery  and  Manufacturing  News   (Can.  Mach.  &  Mfg. 

News).   Toronto.  Ont.;   m;    7x10  in,;    15  cts. 
Canadian    Mining    Journal    (Can.    Min.    Jl.),    Toronto,     Ont.;     tri-w; 

7x10   in.;    20  cts. 
Canadian    Municipal    Journal    (Can.    Mun.    Jl.),    Montreal.    Que,;    m; 

6^x10   in,;   10  cts, 
Canadian    Society   of  Civil  Engineers  Proceedings   (Can,    Soc.    C.   E. 

Proc).  Montreal;  m;  4x7  in,;  50  cts. 
Carpentry   and    Building    (Carp,    &    Bldg.),   New    York,    N.    Y. ;    m: 

llxS;   in,;   10  cts. 
Cassier's  Magazine   (Cas.   Mag.),  New  York.;  m;  5x8  in.;  25  cts. 
Cement.  New  Y'ork.  N.  Y.;  bi-m;   5x8  in.;  25  cts. 
Cement  Age    (Cem.   Age).    New  York,    N.   Y.;   m;   4x7  in.;    10    cts. 
Cement  and  Engineering  News   (Cem.  &   Eng.  News).  Chicago.   111.; 

7x10  in.;  25  cts. 
Cement  Era  (Cem.  Era),  Chicago.  111.;  m:  7x10  in,;  10  cts. 
Cement   World    (Cem.   Wld.).    Chicago.   111.;    m;   9x11   in.;    10   cts. 
(ihemical  Engineer  (Chem.   Engr.),  Chicago,  111.;  m;   4x7  in.;   15  cts 
Clay   Worker   (CI.   Wkr.).    Indianapolis.   Ind.;   m;    7x10   in.;   20   cts. 
Compressed  Air  (Comp.  Air),  New  York.  N.  Y.;  m;  5x7  in.;  10  cts. 
Concrete.   Detroit.   Mich.;    m;    6x9  in.;   15   cts. 

Concrete   Age    (Cone    Age).    Atlanta.    Ga.;    m;    9x11    in.:    10   cts. 
Concrete    and    Constructional    Engineering    (Cone    &    Cons.    Eng.), 

London.   England:   m;   5x7  in.;   25   cts. 
Concrete    Engineering    (Cone.    Eng.),    Cleveland,    O.;    m;    7x10    in.: 

10  cts. 
Contractor    (Contr.),    Chicago.   111.;    bi-w;  7x10  In.;  20  cts. 
Cornell   Civil   Engineer    (Cor.    Civ.    Engr.),    Ithaca.    N.    Y.;    m:    4x7 

in  -   25   cts 
Dirt    Mover.    Columbus.    O.;    bi-w;    7x10    in.:    10    cts. 
Domestic  Engineering  (Dom,  Engr),  Chicago.  111.;  w:  6x9  In.;  10  cts. 
Electrical  Age   (Elec.   Age).   New  York.   N.  Y. ;   m;   7x10  in.;   10  cts. 
Electrical  Review  (Elec,  Rev,),  New  York.  N.  Y.;  8x10  in.;   10  cts. 
Electric    Railway    Journal    (Elec.    Ry.    Jl.).    New    York,    N.    T.;    w; 

7x10  in,;  10  cts. 
Electrical  World  (Elec.  Wld),  New  York.  N.  Y.;  w;  7x10  in.;  10  cts. 
Electric    Traction    Weekly    (Elec.    Trac    Wkly),    Cleveland,    O, ;    w; 

7x10   in,:   10   cts. 
Engineer   (Engr.   Lon.).    London.    England:    w:   4x11    in. 
Engineer  (Engr.).  Chicago.  111.;   bi-w;  7x10  in,;  20  cts. 
Engineer  (Eng.),   London.   England:   w;    8x11   in. 
Engineers'    Club  of   Philadelphia    Proceedings   (Engr.'   Club,    Phila,. 

Proc),   Philadelphia;    qr;    4x7    in.;    25   cts. 
Engineering-Contracting  (Eng.-Contr.).  Chicago,  w;  7x10  in.,  10  cts. 
Engineering  Digest  (Eng.  Dig.),  New  York;  m;  5x8  in.;  20  cts. 
Engineering  and  Mining  Journal  (Eng.  &  Min.  .Tl.),  New  York;  w; 
7x10  in.:  15  cts. 


5x7   in.;   25  cts. 


Liigiiicering  Magar.ine  (Eng.   Mag.).   New  York;   _    . 
Engineering  News  (Eng.  ^fews),  New  York;  w;  8x11   in.;   15  els. 
Engineering  Record    (Eng,   Rec),   New   York;  w;   Sxll   in.;   10  cts. 
Fire  and  Water  Engineering  (F.    &   W.    Eng.),   New   York,   N.    Y.; 

8x11  in.;   10  cts. 
Le  Genie  Civil   Paris.    France;   w. 
Good  Roads  Magazine  (Gd.  Rds.  Mag.),   New  York.  N.  Y.;  m;   7x10 

in.;   10   cts. 
Industrial  Magazine   (Ind,   Mag),  Cleveland.  C:  m;  4x7  In.;  10  cts. 
Industrial  World  (Ind.   Wld),   Pittsburg.   Pa.;  w;   7x10  In.;   10  cts. 
Inland  Architect  (In.   Arch.).   Chicago,    111,;   m;   7x11   in,:   $1. 
Insurance  Engineering  (Ins.   Eng.).  New  York;  m;  4x6  in.;  25  cts. 
Iron  Age.  New  York.  N.   Y.;  w;  7x11   In.;  15  cts. 

Iron  Trade  Review  (Iron  T,  Rev,),  Cleveland,  O.;  w;  7x10  in.;  15  cts. 
Irrigation  Age  (Irr.  Age),  Chicago,  III.;  m;  7x9  in.;  10  cts. 
Journal    Association    of    Engineering    Societies    (Jl.     Assoc.      Engr. 

Soc).  Boston,   Mass.;   m;  4x7  in.;  30  cts. 
Journal  Franklin  Institute  (Jl.    Frank.  Inst.).  Philadelphia,   Pa.;   m; 

4x7  in.;  50  cts. 
Journal   New    England    Waterworks   Association    (Jl.    N.    E.    W.    W. 

Assoc).  Boston,  Mass,;  q;  4x7  in. 
Journal   Western   Society  of   Engineers   (Jl.   W.    Soc,   Engrs,).   Chi- 
cago. Ill,:  bi-m;  4x7  in.;  50  cts. 
Journal   of    Electricity,    Power  and   Gas   (Jl.    Elec.    P,    &   G.),    San 

Francisco.    Cal.:   w:   7x10    in.:    10   cts. 
Journal  of   Worcester  Polytechnic   Institute   (Jl.    W,    P     I.),    m;   4x7 

in.;   20  cts. 
Machinery,   New  York,  N.  Y'.;   m;   7x11   In.;   20  cts. 
Marine  Review  (M.arine  Rev.).  Cleveland,  O.;  w;  7x10  in.;  15  cts. 
Mines  and  Minerals  (Mi.  &  Mis,).  Scranton,  Pa.;  w;  7x9  In.;  20  cts. 
Mining  and   Scienliflc  Press,   (Min.  &  Scl.  P.),  San  Francisco,  Cal.; 

w;    7x11    in,;    15    cts. 
Mining  Reporter  (Min.   Rep.),  Denver.   Colo.;  w;    7x10   in.;   15  cts. 
Mining  World  (Min.  Wld.).  Chicago.  III.;   w;  7x10  in.;  10  cts. 
Modern  Machinery  (Mod.   Mchy.).  Chicago,  III.;  m;   7x10  In.:   10  cts. 
Municipal  Journal  and  Engineer  (Mun.  Jl.  &   Eng.).    New  York,   N. 

Y. ;    w;    7x10    in.;    10   cts. 
Municipal   Engineering   Magazine   (Mun.    Eng.    Mag.j.    Indianapolis, 

Ind,;  m;  4x7  in,;  25  cts. 
Ores  and  Metals   (O.   &  M.).  Denver.   Colo.:   bl-w;    6x10   in.;   10  els. 
Pacific   Building   Engineer   (Pac.    Bldg.   Engr.).   Seattle.   Wash.;   w; 

9x11    in.;    15    cts. 
Popular  Mechanics   (Pop,   Mech.).  Chicago.  III.;  m;   5x7  In.;   10  cts. 
The  Polytechnic   (Poly.).  Troy.  N.   Y.;  m;   5x8  Ins..   15  cts. 
Power  and  Engineer  (Pwr.  &  Engr.).  New  York;  m;  7x10  In.:  20  cts. 
Railway  Age   Gazette   (R.   R.   Age,   Gaz,).   New  York;  w;   8x11   In.; 

15  cts. 
Railway  Master  Mechanic  (Ry.  M.  M.).  Chicago:  m;  7x10  In.;  10  cts. 
Railway  and  Engineering  Review  (Ry.   &  Eng.  Rev.),  Chicago.  111.; 

w;   9x11   in,;   10  cts. 
Railway   and    Locomotive   Engineering    (Ry.    &    Loco.    Eng.).    New 

York,  N.  Y.;  m;  7x10  in.;   20  cts. 
Railway  and   Marine   World   (Ry.   &    M.    Wld.).   Toronto,   Ont.;    m; 

7x10  in.:   15  cts 
Railway    Engineering   and   Maintenance    ot   Way    (Ry.    Eng.    &    M. 

W.),   Chicago,  III.;   m;  7x10  in.;   10  cts. 
Headmaster  and   Foreman   (Rd.   &   For.).  Chicago:   7x10   In.;   10  cts. 
Rock  Products  (Rk.   Prod.).   Chicago.   III.:  bi-w;  9x11   in.;   10  cts. 
Rose   Tcchnic.    Terra   Haute,    Ind.;    m;    4x7   in.;    15   cts. 
School  of   Mines  Quarterly   (Sch.   MIn.   Quart.).   New  York.   N.   T.; 

qr:  4x7  in.;   50  cts. 
Schweizerische  Bauzeltung.  Zurich;  w. 

Scientific  American   (Sci.   Am),   New   York;   w;   9x14   in,;    10  cts. 
Scientific    American    Supplement    (Scl,    Am.    Sup.).    New    York.    N. 

Y.;   w;   9x14    in.;    10  cts. 
Siblev  Journal   of   Engineering   (Sib,   Jl.    Eng.).   Ithaca.    N.    Y.;    m: 

4x7  in.;  20  cts. 
Stevens  Institute  Indicator  (Stev.   Inst.   Ind.).   Hoboken.   N.   J.;   m; 

4x7  in.;   20  cts. 
Street  Railwav  Bulletin  (St.  Ry.  Bui,).  Boston;  m;  6x10  in.;  10  cts. 
Surveyor  (Suri-eyor).  London,  England:  w;  6x11  in.;  10  cts. 
Technology  Quarterly  (Tech.  Qr.).  Boston;  qr;  4x6  In  ;  Sn  cts. 
U.  S.   Deiiartment  of  Agriculture  Bulletin   (Dept.  Agr.   Bui.).  Wash- 
ington. D.  C, :  4x7  in. 
IT     s     Geological   Sur\'ey    Bulletin    (Geo.    Surv.    Bui.).   Washington, 

D.   C.   4x7   in. 
Waterproofing  and  Fireprooflng  (W.  P.  &  F.  P.).  New  York,  N    T.; 

m:  5x8  in.;  10  cts. 
Zeitschrift  d.   Oest.   Ing.    u.   Arch.  Ver.   Vienna:   w. 
Zcitschrlft    d.    Ver   Deutscher   Ing.;    Berlin;    w. 
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RO.ADS  AND   STREETS. 

Tree  Planting  In  Streets.  By  C.  Cliambei-s 
Smith.      The  Siirvc.vor.  .Inly  ;i.  1508;  I'A  PP- 

A  brief  description  of  the  methods  em- 
ployed In  Sutton.  England,  together  with 
ncitcs  on  the  selection  of  trees,  methods  of 
plnntinc    and    cost. 

Planting  Street  Trees.  By  W,  W.  Pettl- 
grew.      The  Surveyor,  July  24.   190S;  1V4  pp. 

Describes  the  selection  and  planting  of  trees 
on  streets  In  Cardiff.  England,  and  gives 
a  list  of  suital>le  trees. 

Surface  Treatment  of  Roads  With  Refer- 
ence to  Dust  Laying.  By  Reginald  Brown, 
The   Survcyiir.   Aug,    7.    190S:    1%  PP, 

Describes  briefly  methods  of  treating  road 
surfaces  by  watering,  tar  painting,  oil  tarring 
and  treating  with  akonia,  calcium  chloride, 
halmite  and  pulvicidc.  General  figures  of 
costs  for  the  several  methods  of  treatment 
are   given. 

Motor  Cars  and  the  Dust  Nuisance,  By 
Ralph  Cakes.      The   Surveyor,  Aug,    U.    lOOS; 

1V4  PP- 

In  this  article  the  construction,  the  speed 
and  power  of  motor  cars  are  considered  as 
factors  in  producing  the  dust.  Special  tax- 
ation is  suggested  as  a  method  for  restrain- 
ing the  building  of  high-speed  cars.  It 
is  also  suggested  that  chan.ges  be  made  in 
the  construction  of  the  cars,  by  raising  the 
body,  by  increasing  size  of  tires,  and  by  in- 
creasing   diarattcr    of    wheels. 

Town  Planning,  by  William  Harkur; 
Town  and  Street  Planning,  by  Raymond  Un- 
win;  Street  and  City  Planning,  by  Henry 
Mitcliell  WhilU-y,  The  Surveyor,  Aug.  14. 
190S:  4%  pp. 

The  above  three  papers  were  read  before 
the  Engineering  and  Architecture  section  of 
the  Royal  Sanitary  Institute,  The  first  pa- 
per deals  with  the  general  laying  out  of  new 
towns  and  includes  details  of  the  special 
legislation  obtained  by  Cardiff.  England,  en- 
abling its  corporation  to  deal  with  the  mat- 
ter of  town  planning.  The  third  paper  deals 
mainly  with  the  laying  out  of  the  streets. 
The  papers,  In  general,  treat  mainly  of  the 
laying  out  of  new  towns  as  suburbs  to  ex- 
isting cities. 

The  cost  of  Repairing  Asphalt  Pavements 
in    Utica,    N.    Y.       Eng,    Kec..    Aug,    2;i,    IMOS: 

%.P. 

The  cost  of  repair  work  is  given  in  tabular 
form,  and  the  age  of  the  pavement  i.«  listed, 

A  Bacteriological  Method  of  Determining 
the  Efficiency  of  Street  Cleaning,  Eng,  Rec. 
Aug.   S.   l9i)S:   73  p. 

Tells  of  the  experimental  use  of  the 
squeegee  for  cleaning  smooth  pavements,  and 
the  method  nt  determining  the  efficiency  of 
the  machine  for  cleaning  by  exposing  cul- 
ture plates  before  and  after  cleaning.  Also 
gives  the  amount  of  water  used  per  sci,  yd, 
with   the   squeegee. 

Concrete  Paving  for  Streets,  l^ng.  News, 
Aug,    20.    I'JOS;    4    pp. 

This  article  is  a  summary  of  experience 
with  concrete  pavement  in  a  number  of 
American  and  Canadian  cities.  Specifica- 
tions are  given  for  granitoid  pavement  as 
estimated  by  R.  S,  Blome.  of  Ciiicago. 
and  for  paving  worii  in  Grand  Rapids,  and 
the  general  construction  in  the  other  cities 
listed  is  given.  General  costs  are  given  in 
a  number  nf  instances.  A  good  general  ar- 
ticle recording  i  lunnt   practice. 

Gravel  and  Macadam  Roads  and  Their 
Costs.  By  G.  C.  Houston.  Proceedings  In- 
diana Engineering  Society  (Cliarles  Bross- 
mann,  Secretary.  Indianapolis.  Ind.)  .iO  cts.. 
1908;  10  pp. 

This  article,  though  general  in  character, 
gives  some  interesting  infornialion  on  lb'' 
conslruetinn  of  gravel  roads  in  Southern  In- 
diana. General  figures  of  cost  for  some  of 
the    road."!   are   given. 
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Road  Construction  and  Maintenance 


City  Roads  And 
Pavements 

Suited  for  Cities  of  Moderate  Size 
By  WILLIAM  PIERSON  JUDSON 

.M   .\ni,  S..C,  i;.  I-; 

Third     Edition,    Revised    and     Enlarged 

There  have  been  many  large  and  ex- 
haustive treatises  on  paving  and  paving 
materials,  but  this  book  fills  the  need  for 
a  short,  concise  treatise  on  the  present 
practice  among  cities  relative  to  the 
laying  of  pavements,  what  kind  of 
pavements  are  most  favored,  and  how- 
different  kinds  of  paving  materials  are 
wearing.  It  treats  this  broad  subject 
concisely  and  liberally,  giving  well  illus- 
trated and  up-to-date  descriptions  of 
the  various  kinds  of  pavements  in 
practical  use,  with  costs  of  laying  and 
maintenance,  and  many  statistics  for 
cities  and  localities  all  over  the  United 
States,  and  references  to  European 
practice  and  experience. 

CONTENTS: — Preparation  of  Streets  for  Pave- 
ments; Ancient  Pavements;  Modem  Pavements; 
Concrete  Base  for  Pavement;  Block-Stone  Pave- 
ments; Concrete  Pavement;  Wood  Pavements; 
Vitritied  Brick  Pavements;  .American  Sheet- 
Asphalt.  Artificial  and  Natural;  Bitulithic  Pave- 
ment; Broken  Stone  Roads;  Index. 

Cloth  :  6x9  inches ;  197  pages :  69  illusfrafions 

Price,  $2.00,  Net 


Economics  of 
Road  Construction 

By  H.  P.  GILLETTE 

Second  Edition,  Enlarged 

CONTENTS:  —  Historical  Review,  —  Earth 
Roads  and  Earthwork:  Profile  of  Cross-Section  of 
Road;  Longitudinal  Profile.  Gutters  and  Drains, 
Embankments.  Cost  of  Earthwork.  Surt"acing, 
Traction  and  Tractive  Power.  Location.  Gravel 
Roads — Macadam  Roads:  What  Holds  Macadam 
Together.  Quality  of  Stone;  Ouarrying.  Dyna- 
mite. Crushing.  Haulint;.  Spreading.  Rolling. 
Sprinkling.  Quality  and  Cost.  Telford  Roads. 
Repairs  an<l  Maintenance,  Sugge'.ted  Improve- 
ments in  Road  Specifications.  Summary  and 
Conclusions. 

Cloth  ;  6x9  inches  :  4S  pages :  9  illustrations 

Price.  $1.00,  Net 


JUST  PUBLISHED 

Road  Preservation 

AND 

Dust  Prevention 

By  WILLLAM  PIERSOM  JUDSON 

M.  Am,  Soc.  C-  E  ;  .M.  Insl,  C.  E 
Author  of  "City  Roads  and  Pavements" 

The  preservation  of  surface  and  the 
prevention  of  dust  on  macadamized 
roads  form  the  problems  now  to  be 
solved  by  engineers  charged  with  the 
maintenance  of  the  many  thousands  of 
miles  of  broken  stone  roads  which  have 
been  built  during  the  past  few  years. 
These  are  matters  which  are  most 
urgent  and  road  builders  have  been 
working  and  experimenting  to  these 
ends  with  results  which  are  here  for  the 
first  time  compiled  in  book  form.  The 
book  deals  with  Road  Dust — Its  Control 
and  Prevention;  Moisture;  Oil  Emul- 
sions: Oils;  Coal-Tar  Preparations;  Tar- 
Spraying  Machines;  Tar-Macadam; 
Rock  Asphalt  Macadam;  Bitulithic 
Pavements,  and  gives  methods,  costs, 
results,  tests,  etc, 

A  nccessarv  and  timely  book  for  every 
engineer.— ORDER  NOW', 

Cloth;  6x9  inches:  144  pages;  16  illustrations 
Price.  SI.50,  Net 


Specifications  For 

Street  Roadway 

Pavements 

By  S.  WHINERY 

M.  Am.  Soc.  C.  E. 

CONTENTS:  —  Introductory.  —  General  De- 
scription and  Provisions.  —  Foundations:  Con- 
crete; Broken  Stone;  Old  Paving  Stone. — Bitum- 
inous Pavements:  Asphalt;  Rock  Asphalt;  Block 
Asphalt.  —  Granite  Block  Pavement.  —  Brick 
Pavement. — Wood  Block  Pavement. — General. 
Relating  to  All  Pavements;  Payments;  Specifica- 
tions for  Experimental  or  Untried  Pavements. 
etc..  etc. 

These  specifications  have  been  prepared  by  one 
of  the  foremost  authorities  on  road  construction, 
and  embody  the  results  of  extended  experience 
and  expert  observation.  Every  city  engineer, 
consultant  and  contractor  having  to  deal  with 
urban  highway  improvements  will  find  this  work 
of  inestimable  value,  and  should  lose  no  time  in 
procuring  a  copy. 

Paper;  6x9  inches;  56  pages 

Price.  50  cents.  Net 


Complete    details    of    these    or    any 
other  books  will  be  sent  on  request 

The  Engineering  News  Book  Department 

220   Broadway,  NEW  ^'ORK 


September  2.  1908. 
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SEWERS. 

Investigations  of  the  Distribution  of  Sew- 
erage upon  Trickiing  Filters.  Hy  S.  l>r.M. 
Gage.     Eng.  News.,  Aug.  20.   1008;    5^4  pp. 

The  investigations  suiiimaiized  in  tliis  ar- 
ticle were  much  "to  determine  the  funda- 
mental principles  which  underlies  the  action 
of  different  types  of  sprinklers  in  order  to 
escertain  by  what  combination  of  these  prin- 
ciples we  shall  be  able  to  obtain  the  most 
perfect  distribution  of  sewerage  upon  the 
surface  of  a  filter."  The  several  forms  of 
sprinklers  listed  are  illusti-ated  and  the  re- 
sults of  the  tests  of  each  are  given.  The 
article  is  one  of  decided  value  to  sanitary 
engineers. 

Method  of  Excavating  a  Sewer  Trench  in 
Water  Soaked  Sand,  Using  the  Bleeding 
Method  of  Unwatering  the  Soil  with  Some 
Estimates     of     Cost.       Eng.-Contr.,     Aug.     .t. 

I'.KIS;      2  2   3    pp. 

Oescribes  in  some  detail  method  of  unwat- 
ering water  soaked  sand  by  sinking  well 
pnints  and  pumping.  The  methods  enabled 
a  s;ind  which  flowed  to  be  trenched  some  22 
ft.  deep  with  ordinary  sheeting.  Costs  are 
given  of  the  principal  items  of  work.  A  no- 
tably suggestive  article  to  contractors  and 
engineers  having  wet  excavation  to  do. 

Lowering  a  24-in.  Water  Main  in  Street 
Grade  at  Detroit,  Mich.  By  W.  F.  Ward. 
Kii?,-.    Xfws,    ,.\ug.    13,    190S.      1^<,   pp. 

Describes  method  of  lowering  688  ft.  and 
of  relaying  149  ft.  of  water  main  to  form  a 
dip  under  a  overhead  railway  crossing  and 
gives  quantities,  gang  worked,  w-ages,  etc. 
Contains  some  good  data   not  well  analyzed. 

Steam  Pollution  Decisions.  Mun.  Jl.  & 
ICng.     Aug.   19,    1908:     1 14   pp. 

-Abstract  of  court  decision  regarding  the 
pollution  of  the  Passaic  River  by  the  city  of 
Paterson,  N.  J.,  and  the  awarding  of  dam- 
ages for  the  same.  The  second  case  is  a  de- 
cision regarding  the  pollution  of  a  river  by 
the  discharge  into  it  of  sewage  from  a  hos- 
iery  mill. 

Utilization  of  Residuals  from  Refuse  De- 
structors. By  W.  J.  Steele.  The  Surveyor. 
.Inly  24.  1908;    3  pp. 

Discusses  the  methods  of  disposing  of  the 
residue  of  burnt  refuse.  Some  data  are  giv- 
en on  the  use  of  the  clinker  and  ashes  as  a 
substitute  for  stone,  and  in  the  making  of 
concrete  slabs  for  footways,  and  the  con- 
struction of  paving  setts. 

Coalesine  Fuel:  Utilization  of  House  Ref- 
use. By  Herbert  Coales.  The  Surveyor. 
.\ug.   7,   190S;    lit,  pp. 

.\  paper  suggesting  that  house  refuse  be 
disposed  of  by  converting  it  into  fuel  bri- 
<iuettes--called  coalesine — and  utilized  in  the 
production  of  heat.  By  the  methods,  after 
the  refuse  has  been  pulverized  in  a  dust 
manipulator,  tar  is  added  in  the  proportion 
of  about  18  gallons  to  the  ton.  The  author 
states  that  the  approximate  cost  of  convert- 
ing ashbin  refuse  into  coalesine  fuel,  includ- 
ing labor,  power,  tar.  wear  and  tear  and  loan 
charges,  is  calculated  at  about  4s  per  ton. 
.\nd  he  adds  that  coalesine  fuel  may  be  tak- 
en as  having  an  average  calorific  value  of 
one-third  that  of  best  coal. 

Laying  Water  Mains  Under  Water.  Mun. 
.11.   &   Eng.,   .\ug.   12.   1908;     1  p. 

Describes  methods  employed  at  Vancouver, 

B.  C,  in  laying  a  12-in.  main  across  an  in- 
let 1,200  ft.  wide  and  6.5  to  75  ft.  deep  at  the 
deepest  point.  The  pipe  was  connected  up 
on  shore  and  drawn  across  the  inlet  by 
cables. 

Laying  Submerged  Force  Main  at  Salem. 
Mun.  Jl.   Eng.,  Aug.  5,   1908;    1  p. 

Describes  method  employed  In  laying  30-in. 
main  in  a  trench  across  a  ship  channel,  1,500 
ft.,  in  water  4  to  35  ft.  deep. 

Wet    Excavation   of   a    Sewer   Trench.      By 

C.  M.  Ripley.  .Min.  .11.  &  Eng..  .\ug.  26.  1908; 
4   pp. 

Describes  the  method  employed  in  trench- 
ing through  a  swamp  underlaid   with  quick- 


sand for  a  section  of  the  Gary,  Ind.,  sewer 
-system.  The  first  part  of  the  trench  was 
excavated  by  a  scraper  bucket  elevator. 
After  this  the  ground  water  was  removed  by 
the  so-called  "bleeding  method,"  by  sinking 
a  series  of  connected  wells  and  immping. 
Some  data  on  the  operation  of  the  drag 
scraper  bucket  elevator  aic  given,  as  aie 
data   on   the   cost   of   the   work. 

Sewer  Pipes  and  Joints.  .\Iun.  .Jl.  \.  Eng.. 
Aug.  26,   1908;    I14   pp. 

Describes  the  English  practice  of  securing 
water-tight  joints.  Special  methods  and 
forms  of  pipe  are  described.  Among  the 
Joints  described  are  the  Stanford  composite 
joint,  Hassan's  joint,  Doulton's  grouted  com- 
posite joint.  Brandsan's  joi-.t.  and  the  ",leii- 
nings   jointer." 

Cost  of  a  Large  Brick  Sewer  at  Gary,  Ind. 
By  E.  -M.  .Sehellow.  Eng.  Rec,  Aug.  29. 
190S;    1   p. 

A  description  of  the  sewer  is  given,  and 
the  cost  of  excavation,  sheeting,  pumping, 
hauling  materials,  backfilling  and  other  work 
is  listed. 

WATER  WORKS   .AND   HYDRAULICS. 

Air  Lift  Experiments.  Min.  .11.  &  Eng.. 
-\ug.    19,    1908;    l',4    pp. 

Describes  some  tests  made  by  the  West- 
inghouse  Air  Brake  Co.  at  Wilmcrding.  Pa.. 
to  determine  the  air  required  and  other  con- 
ditions connected  with  the  raising  of  water 
by  air  lift. 

History  and  Description  of  Capetown  Wa- 
terworks. By  R.  O.  Wynne-Roberts.  The 
Surveyor.   .luly  24  and  31.   1908;   13  pp. 

This  article  describes  the  waterworks  of 
Capetown,  South  Africa,  from  the  construc- 
tion of  the  first  reservoir  in  1662  down  to 
the  present  tinie.  The  article  is  general  in 
character,  the  most  interesting  feature  per- 
haps being  a  description  of  the  Kloof  Nek 
reservoir.  This  is  circular  in  plan,  having 
an  internal  diameter  of  162  ft.  and  a  depth 
•  ■f  water  of  24  ft.  This  reservoir  was  con- 
structed of  concrete  and  drawings  of  it  are 
shown. 

The  Water  Supply  of  Basingstroke.  By  K. 
R.  Phipps.  'The  Surveyor,  July  31,  1908; 
9    pp. 

A  general  article  describing  the  water- 
works of  Basingstroke,  an  English  town  of 
11,000  inhabitants.  The  principal  feature 
of  the  article  is  a  description  of  the  pump- 
ing plant,  which  is  operated  by  stiction  gas. 

Sewage  and  Water  Supply  Table.  Mun.  .11. 
&   Eng..   .\ug.    19,    1908;    %    p. 

A  table  giving  the  flow  of  sewage  or  tlow- 
olt  of  drainage  areas  in  cubic  feet  per  min- 
ute corresponding  to  various  rates  in  gallons 
of  water  consumption  per  day  for  various 
numbers    of   populations. 

The  Purification  of  Water  by  Sand  Filtra- 
tion. By  William  B.  Fuller.  Proceedings 
Connecticut  Society  of  Civil  Engineers  (J. 
Frederick  Jackson,  Secretary,  New  Haven, 
Conn.),    1908;    18  pp. 

Describes  in  a  general  way  slow  sand  and 
mechanical  filters,  and  describes  the  methods 
employed  in  cleaning  the  sand  of  these  fil- 
ters. .\  considerable  portion  of  the  article 
is  devoted  to  a  description  of  the  washing 
of  sand  by  the  Blaisdell  Washer,  and  several 
illustrations  are  given,  showing  the  meth- 
od of  working  this  machine. 

The  Underground  Water  Supply  of  Indi- 
ana. By  F.  G.  Clapp.  Eng.  Rec  .\ug.  S, 
190.>;;    3    pp. 

A  paper  read  before  the  Indiana  Water- 
works Conference.  Results  of  investiga- 
tions made  in  19  counties  In  the  central 
and  northern  parts  of  the  state  are  given. 
The  water  is  classified  under  headings,  the 
titles  of  which  are  taken  from  the  stmta  from 
-.vhich  the  water  is  derived.  The  waste  of 
well  water  is  discussed  and  the  need  of  leg- 
islation to  prevent  It  is  shown.  Reference 
is  made  to  laws  of  other  states  regarding 
flowing  wells. 


SAXTON'S 

Logs  for  Four-Place  Work 

Table  and  Text 

A  book  which  should  popularize 
logaritlims  even  among  those  who 
have  never  availed  of  their  aid  be- 
fore. 

Its  novel  features  are ;  A  double, 
marginal,  exposed  Index  from  which 
the  logs  of  one-place  and  two-plaic 
numbers  are  read  without  opening 
the  book,  and  by  means  of  which 
the  book  is  opened  DIRECTLY— 
with  no  fumbling — to  :inything  in 
the  Table;  a  Table  of  superior  legi- 
bility which  shows  in  parallel  col- 
umns N'umber,  Logarithm  of  the 
number,  and  Log  of  the  Reciprocal 
of  tlie  number:  and  a  Text  (illir.- 
tratcd  by  numerous  examples)  which 
the  author  believes  he  may  count 
among  his  novelties  because  he  has 
never  seen  anything  like  it.  The 
"novelty"  here  is  in  the  "monoton- 
ous simplicity"  of  operations  result- 
ing from  the  free  use  of  the  too- 
nnich  neglected  Reciprocal.  Every- 
body "knows  about"  reciprocals,  and 
how  to  make  them,  but  until  they 
are  furnished  ready-made,  so  that 
you  can  take  the  logs  of  multipliers 
from  column  L  and  the  logs  of  di- 
visors from  column  R.  you  will 
hardly  realize  how  nearly  mechanical 
all  operations  can  be  made.  The  il- 
lustrations of  previous  advertise- 
ments will  give  some  idea  of  this, 
and  the  examples  In  the  Te.xt  will 
carry  the  conviction  that  the  right 
vsc  of  the  four-place  log  is  far  more 
"mechanical"  than  the  manipulation 
of  a  slide-rule,  and  may  be  said  to 
require  no  mental  effort  after  the 
problem  is  stated. 

The  Text,  by  the  by,  is  a  prac- 
tical course  of  instruction  su(fici;nt 
for  those  who  know  nothing,  theo- 
retically, of  logarithms.  In  running 
comments  on  sixty  examples  all  nec- 
essary rules  are  clearlv  stated.  The 
theory  has  been  omitted,  as  within 
reach  everj-ivhere.  Tl'erc  is  not 
much  of  it.  and  most  people  have  it 
— just  as  "nrrybodv  knows  a  little 
Hebrew."  .And  certain  it  is,  perfect- 
ly successful  practice  may  come  first 
and  theory  later,  if  you  will;  here  as 
many  a  time  before. 

Remember  that  for  the  larger  part, 
by  far,  of  all  of  the  computations  of 
the  Engineer,  .\rchitect  or  Contrac- 
tor Four-place  Work  with  Four- 
place  Logs  leaves  nothing  to  be  dt-- 
sired. 

Size  11x3%:  superior  paper  and 
large,  clear  type ;   morocco  binding. 

Xothing  has  been  snared  in  the 
endeavor  to  make  an  IMPLEMF.N'T 
in  every  way  adapted  to  its  purpose, 
which  is,  to  make  four-place  work 
"as  easy  as  rolling  off  a  log"  and 
rolling  off  logs  easier  than  ever  be- 
fore. 

$3.00  by  Mail 

-Addres. 

E.  SAXTON 

841  Bladensburg  Road 
W.\SHIXGTOX,  D  C. 
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The  Hydro- Electric  Development  and 
Transmission  Lines  of  the  Canadian  Niagara 
Power  Co.  U.v  A.  H.  Vancleve,  M.  Am.  Soc. 
C.   E.    Proc.   Aug.,    1908;   40  pp. 

A  description  of  this  plant  and  an  account 
of  the  methods  used  In  constructing  the 
power,  house,  wheel  i>lt,  tunnel  and  trans- 
mission lines.  The  installation  of  the  hy- 
draulic and  electrical  machinery  is  also  de- 
scribed. 

A  Formula  for  Calculating  Flashboards  for 
Dams.      By    Ulchard    Muller,    Aug.    22.    190S; 

%  p. 

Gives  a  formula  used  on  the  Essex  dam 
at  Lawrence,  Mass.,  showing  where  the 
Wayne  Iron  pins  used  to  fasten  the  flash- 
boards   to   the  dam   will   bend. 

The  Flow  of  Water  In  Spiral  Riveted  and 
Other  Pipes.  By  E.  W.  Schoder  and  H.  A 
Gehrlng.      Kng.  Rec,  Aug.  29,  190;   1  p. 

The  writers  have  had  the  opportunity  of 
measuring  the  now  of  water  in  pipes  and 
present  the  results  of  their  labors  in  this 
article   in  tables  and  diagrams. 

Steam  Flow  Data  With  Reference  to  Wa- 
ter Power  in  Connecticut  and  Vicinity.  By 
Charles  E.  Chandler.  Proceedings  Connec- 
ticut Society  of  Civil  Engineers  (J.  Frederick 
Jackson,  Secretary,  New  Haven.  Conn.). 
T908. 

Tlie  greater  part  of  the  article  is  devoted 
to  tables  giving  data  of  stream  flow  in  the 
form  of  second-feet  per  square  mile  for  a 
number  of  rivers.  Five  of  the  tables  are 
devoted  to  stream  flow  of  the  Croton  river, 
records  of  which  have  been  kept  since  1868. 
Stream  llow  records  are  also  given  of  the 
Sunbury  river,  the  Nashua  river,  the  Mer- 
rimac  river  and  the  Connecticut  river.  The 
tables  are  arranged  in  convenient  form;  for 
example,  in  the  Croton  river  flow  records. 
Table  1  gives  the  seconds  reduced  to  second- 
feet  per  square  mile,  arranged  chronological- 
ly; Table  2  gives  the  same  records  with  the 
monthly  flow  of  each  year,  arranged  in  order 
of  magnitude;  Table  3  gives  the  same  rec- 
ords with  the  montlily  flows  of  the  whole 
term  arranged  in  order  of  magnitude;  Ta- 
■ble  4  compares  the  results  of  the  three  meth- 
ods of  averaging,  and  Table  5  averages  and 
masses  the  duration  of  each  rate  of  flow. 

DRAIN.\QE  AND  IRRIQ.^TION. 

■Reconnaissance  of  Irrigation  Systems  With 
Some  Cost  Data  on  the  Crow  Reservation 
Project,  Montana.  By  J.  C.  Cleghorn,  Eng-- 
Contr.,    Aug.    19,    1908;    1%   pp. 

Describes  character  of  reconnaissance  work 
and  methods  of  performing  it,  and  gives  or- 
ganizations of  party,  wages  paid  and  cost 
per  mile  of  several  surveys  made  for  Crow 
IReservatlon    project   in   Montana. 

The  Damming  of  the  Murrumbrldge  River, 
Australia.  By  C.  O.  Burge.  ling.  Rec. 
Aug.    S.    1908;    1   p. 

Describes  the  work  that  is  to  be  done  in 
building  this  large  dam  for  irrigation  pur- 
poses. A  short  description  Is  given  of  the 
Roosevelt  dam  in  Arizona  and  the  Assuan 
dam  in  Egypt  to  allow  of  comparison.  These 
three  being  the  largest  dams  in  the  world 
for  irrigation    purposes. 

The  Prevention  of  Seepage  From  Ditches 
and  Canals.     Eng.  Rec,  Aug.  29,  1908;  2  pp. 

An  account  of  investigation  made  by  the 
Agricultural  Experiment  Station  at  Berke- 
ley, Cal.,  on  the  seepage  of  water  from 
Irrigation  ditches  and  canals,  showing  the 
per  cent  of  water  that  is  wasted  In  this 
manner,  and  also  on  methods  of  preventing 
this  waste.  Some  costs  of  lining  ditches 
are   also   given. 

RIVERS,  HARBORS  AND   CANALS. 

Two  Types  of  Sea  Wall  for  Land  Filling. 
New  York  City.  Eng.  Rec,  Aug.  22,  1908; 
1    p. 

A  description  of  the  two  sea  walls  being 
built  by  the  Department  of  Docks  and  Fer- 


"/  would  have  given  $1,000.00  for  this  book  a 
year  ago." — W.  H.  Burk,  Knoxville,  Tenn. 

''FIELD  SYSTEM" 

By  FRANK  B.    QILBRETH,  M.  Am.  Soc.  M.  E. 


WHO  THE  AUTHOR  IS.— Frank  B. 
Gilbreth  is  the  contractor  who  has  made 
tlie  "cost-plus-a-flxed-sum-contract  fa- 
mous. In  order  to  handle  contract  work 
scattered  all  over  North  America,  Mr. 
Gilbreth  found  It  necessary  to  develop  a 
system  whereby  his  foremen  would  exe- 
cute work  properly,  promptly  and  eco- 
nomically. The  code  of  rules  and  in- 
structions to  his  foremen,  and  the  printed 
forms  for  their  reports,  were  bound  in 
book  form,  and  this  book  Mr.  Gilbreth 
called  his  "Field  System."  Mr.  Gil- 
breth's  contracts  have  covered  the  wid- 
est possible  range.  Railways,  canais, 
dams,  factories,  office  buildings,  whole 
industrial  towns,  are  among  the  works 
that  he  has  executed. 

WHY  ENGINEERS  SHOULD  STUDY 
"FIELD  SYSTEM."— Every  engineer 
should  know  how  to  manage  men.  for, 
whether  he  confines  himself  to  purely 
professional  work  or  enters  into  business 
of  executing  construction  work,  his  am- 
bition should  be  to  direct  the  men  under 
him  in  a  manner  that  will  secure  the 
greatest  possible  efflciency.  A  revolu- 
tion in  the  art  of  managing  men  Is  now 
in  progress.  Direct  personal  supervision 
was  once  deemed  essential.  To-day. 
however,  "system"  is  fast  supplanting 
personal  supervision.  By  "system"  we 
mean  printed  or  written  directions  for 
emploves  to  follow,  and  daily  reports 
that  show  what  the  employes  have  done. 
System  of  this  sort  has  recently  been  ex- 
tended to  the  field  survey  work  of  the 
U.  S.  Geological  Survey.  While  Gil- 
breth's  "Field  System"  is  not  a  system 
for  the  management  of  surveys,  for  ex- 
ample, it  is  rich  in  suggestions  that  can 
be  applied  in  the  management  of  any 
kind  of  field  work,  whether  employes  are 
engaged  in  surveying  or  in  construction. 
Its  rules  and  methods  are  applicable  to 
office  work,  in  so  far  as  the  principles 
involved  are  concerned.  The  book,  in 
brief,  is  a  treatise  on  the  science  of 
managing  men  by  system.  No  engineer 
who  aims  to  be  more  than  a  subordinate 
can  afford  not  to  have  this  treatise,  writ- 
ten by  a  man  who  is  an  acknowledged 
adept   in    managing   men. 

Hundreds  of  engineers  have  gone  into 
the  contracting  business  during  the  past 
few  years,  and  there  is  room  for  thou- 
sands more.  But  if  they  are  to  succeed 
in  anv  great  measure,  it  must  be  by  the 
intelligent  application  of  system  and  cost 
analysis.  Gilbreth's  "Field  System"  does 
not  "cover  the  whole  field,  nor  was  it 
written  to  cover  it,  but  it  does  cover  a 
very  Important  part  of  the  field,  and  a 
part  upon  which  practically  nothing  has 
ever  been    written. 

WHY  CONTRACTORS  SHOULD  HAVE 
"FIELD  SYSTEM." — Mr.  Gilbreth  has 
done  in  contracting  what  Mr.  W.  L. 
Douglas  and  Mr.  Marshall  Field  have 
done  in  the  mercantile  field.  He  has 
taken  a  class  of  work  involving  endless 
detail,  and  has  reduced  the  handling  of 
these  details  to  a  system  by  virtue  of 
which  economy  in  construction  and 
celerity  in  performance  are  secured,  re- 
gardless of  place  or  men.  Every  one  has 
heard  the  expression,  "one-shovel  con- 
tractor." meaning  a  contractor  capable 
of  managing  only  one  steam  shovel  at  a 
time.  The  "one-shovel  contractor"  is 
the  antithesis  of  the  contractor  having 
a  system.  The  "one-shovel  contractor" 
receives  daily  reports,  it  is  true,  but  hie 
reporters  are  his  two  eyes.  The  "one- 
shovel  contractor"  has  a  code  of  instruc- 
tions for  his  men.  it  is  true,  but  his 
ready  tongue  is  the  only  leaf  of  a  code 
bound  between  the  cover  of  two  Jaws. 
The   day   of  the   "one-shovel   contractor" 


Is  not  yet  gone  entirely,  but  It  will  pass 
rapidly  away.  Every  contractor  should 
have  a  field  system  of  his  own.  embody- 
ing his  own  experiences  and  covering  hli 
own  necessities,  but  in  the  developing  tt 
such  a  field  system  no  contractor  can 
afford  not  to  study  the  work  of  Mr.  Gil- 
breth. 

COPIES  OF  "FIELD  SYSTEM" 
STOLEN.— When  it  became  generally 
known  that  Mr.  Gilbreth  had  supplied  his 
foreman  and  superintendents  with 
printed  instructions,  copies  of  the  book 
were  bribed  from  his  employes,  and  pho- 
tographed page  by  page,  from  cover  te 
cover.  Other  copies  were  "lost."  and 
thus  made  way  with  entirely.  Huge 
salaries  were  used  to  hire  away  Mr.  Gil- 
breth's superintendents,  for  the  purpose 
of  getting  not  only  their  trained  services, 
hut  for  their  knowledge  of  the  contents 
of   the    "Field    System." 

MAKING  THE  BOOK  PUBLIC— Mr. 
Gilbreth's  action  in  making  public  his 
"Field  System"  in  its  entirety  is  without 
precedent  in  the  world  of  business.  It 
is  an  act  that  puts  contracting  on  ths 
high  professional  level  of  civil  engineer- 
ing. The  civil  engineer  discloses  his 
method  of  designing  a  structure,  his  pur- 
pose being  to  assist  other  engineers  In 
doing  as  well.  In  the  interest  of  scien- 
tific advancement  the  engineer  places  on 
record  what  he  has  found  to  be  economic 
or  effective.  In  the  same  spirit — we  may 
call  it  the  modern  American  spirit — Mr. 
Gilbreth  has  permitted  publication  of  his 
private  code  of  instructions  to  his  men — 
his  "Field  System."  He  believes  that 
contractors,  and.  indeed,  all  professional 
business  men.  will  become  far  more  ef- 
ficient as  managers  of  men  if  such  sys- 
tems as  this  are  disclosed.  He  believes 
that  in  the  general  rise  of  efflciency  that 
will  occur  all  those  engaged  in  business 
will  share.  He  believes  that  those  who 
are  best  fitted  to  be  leaders  will  remain 
leaders.  Character,  experience  and  abil- 
ity will  have  the  same  relative  weight 
as  ever.  In  these  beliefs  every  broad- 
minded  man  ought  to  concur. 

China  is  a  nation  that  worships  "trads 
secrets."  It  is  a  nation  of  industrial 
mutes.  Their  arts  and  their  manufac- 
tures are  taught  by  father  to  son,  and 
zealously  guarded.  There  has  been  no 
pvramiding  of  improvements  upon  one 
original  invention  as  a  base.  The  Chi- 
nese do  not  lack  Inventive  ability.  They 
are  merely  cursed  by  the  curse  of  secret- 
iveness.  Their  industries  are  plastered 
with  signs  of  "No  admittance."  and  are 
mummified  in  consequence.  In  striking 
contrast  w-ith  the  Chinese  methsd  is  the 
American  method.  Our  doctors,  or  en- 
gineers and  our  men  of  science  gener- 
ally have  never  concealed  their  discover- 
ies or  their  improvements.  Latterly  our 
business  men  have  shown  a  recognition 
of  the  truth  of  the  general  proposition 
that  it  pays  the  individual  to  share  his 
discoveries  with  the  rest  of  his  fellows. 
Such  generosity.  In  the  final  analysis.  Is 
slmplv  an  enlightened  selfishness.  The 
publishers  of  Gilbreth's  "Field  System" 
urgently  request  other  contractors  and 
business  men  to  come  forward  with  their 
systems,  and  put  them  permanently  on 
record.  Let  business  men  generally  adopt 
the  altruistic  policy  that  actuates  profes- 
sional men.  and  in  its  prosperity  America 
will  soon  rise  as  far  above  its  present 
level  as  it  now  stands  above  the  level 
of  the  Chinese  Empire. 

PRICE  OF  THE  "FIELD  SYSTEM."— 
The  hook  has  200  pages,  bound  in 
leather,  and  its  price  is  $S  net.  post- 
paid. Order  now.  before  the  edition  is 
exhausted. 


THE  MYRON  C.  CLARK  PUBLISHING  CO. 

355  Dearborn  Street.   Chicago 
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ries  of  New  York,  to  protect  the  tilling  be- 
ing made  at  North  Brother  and  Riker's 
Islands,  in  adding  to  the  area  of  these 
Islands.  City  waste  is  used  as  the  filling 
behind   the   walls. 

RAILWAYS. 

Methods  and  Cost  of  Mountain  Railway 
Location.  By  J.  J.  Cryderinan,  Eng.-Contr., 
Aug.    5,    190S;    4U    pp. 

A  general  article  discussing  methods  of 
procedure,  organization,  housing,  feeding  and 
caring  for  party,  and  wages  and  cost.  The 
author  gives  numerous  practical  hints  and 
suggestions  which  have  developed  from  his 
experience. 

Tramw/ay  Rail  Joints.  By  Alfred  H.  Gib- 
blngs.      The  Surveyor,  Aug.  7,  190S;   6i^  pp. 

A  paper  read  before  the  Annual  Congress 
of  the  Tramways  and  Light  Railway  Asso- 
ciation of  Great  Britain.  In  it  the  author 
describes  briefly  some  of  the  modern  forms 
of  rail  joints  for  tramway  track.  The  three 
modern  systems  of  electric  traction  as  ap- 
plied to  street  railways,  viz.,  electric  trol- 
ley, electric  and  cable  conduit  and  electric 
surface-contact  systems,  are  considered. 
The  article  takes  up  the  following  subjects: 
Permanent  '  way,  rails,  fishplates,  modern 
joint  devices,  soleplates.  welded  joints,  an- 
chors, forged  rail  ends  and  bonding.  Nu- 
merous illustrations  showing  tlie  various 
types  of  construction  are  included. 

East  River  Tunnel  From  South  Ferry  to 
Joralemon  Street.  By  F.  C.  Noble.  Mich. 
Technic,    June,    1908;    12    pp. 

Reviews  the  history  of  tunnel  projects  un- 
der East  river  and  of  this  particular  tunnel 
used  for  the  subway.  Describes  the  plan, 
the  preliminary  work,  and  the  methods  of 
constructing,  giving  an  account  of  the  dif- 
ficulties encountered.  The  tunnel  was  part- 
ly through  rock  and  partly  in  soft  mud  and 
sand. 

Reconstruction  of  Street  Railway  Track  at 
Charlotte,  N.  C.  Eng.  News,  Aug.  6.  1908; 
1  1-6    pp. 

Gives  structural  details  of  track,  consisting 
of  T-rails  supported  on  chairs  on  longi- 
tudinal concrete  beams.  Construction  is 
considered  to  avoid  usual  disadvantages  of 
T-rails  for  street  railway  work.  Particu- 
lar mention  is  made  of  the  chairs,  tie-bars, 
anchors  and  longitudinal  expansion  joints. 

Progress  on  the  Subway  Loop,  New  York. 
Eng.   Rec,   Aug.   15,    1908;   3  pp. 

A  description  is  given  of  the  work  to  be 
done  and  the  outfit  being  used.  Also  the 
methods  being  employed  and  the  progress 
that   is   being   made. 

BRIDGES,    BUILDINGS    AND 
FOUND.\TIONS. 

Design  of  the  Quebec  Bridge;  Report  by 
C.  C.  Schneider,  With  Theodore  Cooper's 
Specifications.  Eng.  News,  Aug.  6,  1908;  2% 
pp. 

Abstract  of  special  report  to  Canadian 
Gtivernment  on  the  design  of  the  Quebec 
bridge.  The  specifications  governing  the 
original  design  of  the  bridge  are  given  and 
the  following  subjects  discussed:  (1)  The 
sufficiency  of  the  present  plans  of  the  Que- 
bec bridge  as  to  their  conformity  to  the 
specifications  as  approved  by  the  govern- 
ment; (2)  the  advisability  of  modifications  in 
the  present  plans,  using  as  far  as  practica- 
ble the  fabricated  material  now  on  hand; 
(3)  the  advisability  of  discarding  the  pres- 
ent plans  and  recommendations  as  to  new 
designs.  The  abstract  necessarily  gives  a 
bare  summary  of  the  report. 

High  Speed  Elevators.  By  W.  W.  Light- 
pipe.       Sch.   Min.    Quart.,   July,   1908;    7  pp. 

A  paper  read  before  the  Electrical  Engi- 
neering Society  of  Columbia  University. 
States  that  twice  as  many  passengers  are 
carried  on  vertical  elevators  in  a  day  In 
New    Tork    City   as   are    carried    by   all   the 


subway,  surface  and  elevated  cars.  Then 
reviews  the  various  tj'pes  of  electrical  ele- 
vators that  have  been  used,  and  describes 
the  principle  of  the  rapid  traveling  type  of 
elevator  now  used  In  the  tallest  buildings 
in  New  York.      A  very  interesting  paper. 

Cost  of  Piers  of  the  Chattahoochee  River 
Viaduct.  By  John  W.  .\sh.  Eng.  Rec, 
Aug.    29,   1908;    1>4   pp. 

An  account  of  the  building  of  the  substruc- 
ture of  this  bridge  with  the  methods  used 
and  the  detail  cost  of  the  excavation  and 
concrete    work. 

A  Quick  Change  of  Traffic  on  a  Railroad 
Draw  Bridge.  Kng.  Rec,  Aug.  22.  1908;  % 
P- 

A  description  of  the  method  used  to  sub- 
stitute a  Scherzer  roller  lift  bridge  for  an 
old  swing  draw  bridge  on  the  Norfolk  & 
Western    R.    R.    near    Norfolk,    Va. 

The  Suspended  Falsework  for  the  Manhat- 
tan   Bridge.      Eng.    Rec,   Aug.   S,    1908;   3  pp. 

A  description  of  the  falsework  that  Is  to 
be  used  in  constructing  the  main  cables  of 
this  bridge  in  place,  illustrated  by  photo- 
graphs  and    drawings. 

The  Mulberry  Street  Viaduct,  Harrisburg, 
Pa.       Eng.    Rec,  Aug.    15.   1908;  3   pp. 

A  description  of  the  design  of  this  con- 
crete viaduct,  more  than  1,800  ft.  long,  is 
given,  with  the  methods  that  arc  being 
used  in  building  it.  This  viaduct  replaces  a 
steel  bridge  that  was  built  many  years  ago. 
Illustrated   by  a  number  of  drawings. 

A  Steel  Frame  Hay  Barn.  Eng.  Rec,  Aug. 
15,    1908;   2   pp. 

A  description  is  given  of  the  design  and 
erection  of  this  barn,  built  of  structural 
steel.  This  is  said  to  be  an  unusual  use 
for  steel.  Illustrated  with  drawings  and  a 
photograph. 

Deep  Building  Foundation  in  Chicago.  By 
James  N.  Hatch.  Mich.  Technic.  June. 
1908;    6    pp. 

This  article  d'Oscribes  the  work  of  demol- 
ishing an  old  building,  and  the  building  of 
a  new  skyscraper.  The  foundation  work, 
caisson,  was  started  while  the  old  building 
was  still  occupied.  The  method  of  doing 
the  work  is  described,  and  drawings  show 
the  various  stages  of  work.  The  use  of 
the  system  of  freight  carrying  tunnels  un- 
der the  streets  of  Chicago  is  shown  in  con- 
nection  with   the  work. 

The  Sinking  of  the  Piers  for  the  Grand 
Trunk  Pacific  Bridge  at  Fort  William,  On- 
tario, Canada.  By  H.  L.  Wiley.  M.  Am. 
Soc.    C.    E.    Proc,    Aug.,   1908;    7  pp. 

These  piers  were  made  by  sinking  steel 
shells  to  bedrock  and  then  filling  them  with 
concrete.  A  description  is  given  of  the 
methods  of  sinking  the  shells  and  of  plac- 
ing the  concrete.  One  pier  was  for  use  as 
the  center  pier  of  a  swing  bridge. 

CONCRETE  AND   REINFORCED 
CONCRETE. 

Tests  on  Bonding  New  Concrete  to  Old. 
By  R.  B.   Perry.      Eng.  News,  Aug.  13,  1908; 

%  p. 

Describes  series  of  tests  made  at  the  Case 
School  of  Applied  Science  to  determine  ef- 
ficiency of  various  methods  of  bonding  new 
concrete  to  old.  The  author  draws  the  fol- 
lowing conclusions  from  the  tests:  (1)  The 
bond  existing  between  new  mortar  or  con- 
crete and  old,  when  the  old  surface  Is 
smooth,  is  very  slight;  (2)  about  one-half 
of  the  strength  of  the  concrete  Is  developed 
in  a  joint  bonded  (a)  by  roughening  the  old 
concrete,  (b)  by  applying  a  layer  of  cement 
paste,  (c)  by  providing  the  old  surface  with 
a  bonding  groove;  (3)  a  large  part  of  the 
strength  of  the  concrete,  perhaps  as  much 
as  90  per  cent,  is  developed  where  the  old 
surface  Is  roughened  and  a  layer  of  cement 
paste  Is  applied  (4)  such  a  solution  as  "Ran- 
somite"  practically  takes  the  place  of  rough- 


Cements,  Mortars  and 
Concretes 

— Their  Physical  Properties 

An  up-to-dale  Compendium  of  Reliable  Tests  of 
Cemenls,  Mortart  and  Concrclei 

By 
MYRON  S.  FALK,  Ph.  D. 
Instructor   In   Civil   Endnaering,   Col- 
umbia University. 

This  book  contains  a  very  complete 
report  of  the  results  of  tests  made 
during  the  past  fifteen  years,  and 
gives  these  results  in  tables  and  dia- 
grams classified  according  to  lub- 
jects.  This  Is  a  reference  book  that 
should  be  In  the  library  of  every  civil 
engineer.  The  contents  include  chap- 
ters on  Chemical  Properties  of  Cem- 
ent, Physical  Tests  of  Cement,  Gen- 
eral Physical  Properties,  Elastic  Prop- 
erties In  General,  Tensile  Properties, 
Compressive  Properties,  Fleiural 
Properties,  Report  on  Uniform  Tests 
of  Cement  by  the  Special  Committee 
of  the  American  Society  of  Civil  En- 
gineers, and  Constitution  of  Cement. 

Clotb,  6x9  Inches;  184  paees;  illustrated; 
price  $2.50  net,  postpaid. 

Practical   Cement 


Testing 


By 

W.  PURVES  TAYLOR,  M.  S.  C.  a 

EJnglneer    in    Charge    of    Philadelphia 

Municipal    Testing    L^aboratories. 

This  Is  the  first  practical  and  ex- 
haustive treatise  on  this  important 
subject.  It  has  already  been  adopted 
as  a  text-book  by  the  University  of 
Pennsylvania  and  other  technical 
schools.  Each  chapter  contains  a 
minute  description  of  the  methods  fol- 
lowed in  the  author's  labontory  and 
many  valuable  suggestions  as  to  the 
"how"  and  "why"  of  cement  testing. 
The  observations  on  the  interpreta- 
tion of  results,  one  of  the  most  diffi- 
cult tasks  of  the  novice,  are  especial- 
ly pertinent  and  are  expressed  In  a 
fair  and  conservative  manner. 

The  book  Is  so  complete  that  It  can  be 
t>ut  In  the  hands  of  a  young  engineer 
with  confidence  that  It  will  enable  him 
to  make  reliable  tests  on  cement.  The 
wealth  of  photographs  and  line  cuts  fur- 
nish the  pictorial  examples  of  how  to 
conduct  cement  tests,  and  the  300  pages 
of  texts  are  so  explicit  that  even  the 
most  Inexperienced  man  can  soon  learn 
the  art  of  cement  testing.  Yet  the  book 
has  not  a  superfluous  paragraph.  The 
ll.st  of  chapters  Includes:  (1)  Classlflca- 
tlon  and  Statistics.  (2)  Composition  and 
Constitution.  (3)  Manufacture.  (4)  In- 
spection and  Sampling.  Ih)  The  Testing 
of  Cement,  (6)  Specific  Gravity.  (7) 
Fineness,  (8)  Time  of  Setting.  (9)  Ten- 
sile Strength,  (10)  Soundness.  (11)  Chem- 
ical Analysis.  (12)  Special  Teats.  (13)  Ap- 
proximate Tests.  (14)  Practical  Opera- 
tion. (l.S)  Other  Varieties  of  Cement  than 
Portland,  (16)  Specifications  (The  Au- 
thor's, Am.  Soc.  C.  E.;  Am.  Soc.  Test, 
Mtls. :  Soc.  Chem.  Indust.:  Corps  Eng.  U. 
S.  A.;  British  Standard.  Can.  Soc.  C.  E). 

Clolh,  6x9  Inches;  330  pai;e^:  142  illustrations:  58 
tables:  S3  00  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Compaoy 
355  Dearborn  St.,  Chicago 
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enlng,  since  a  bond  nindo  wllli  II  Is  othor- 
wlsc  similar  to  the  one  made  In  thesr  tests 
hy  rmiKlienInK  the  old  surface  and  applying 
a  layer  of  cement    jmste. 

Some  Methods  Employed  in  Constructing 
the  7'j-Mlle  Reinforced  Concrete  Aqueduct 
for  the  Water  Supply  of  Salt  Lake  City. 
lOnK.-Contr..  Aug.  .'i.  UiikS;  2>.j  pp. 

Shows  section  of  niiuediut,  .special  details, 
details  of  forms  and  vlc\vs  of  plant  arranpre- 
ment.  and  describes  tlie  peneral  methods  of 
work,  the  design  of  forms  and  method  of 
handling  them.  y<ime  general  costs  are 
given. 

IVIethods  and  Labor  Cost  of  Constructing 
Over  2D0  Concrete  Vaults  for  Underground 
Conduit.  Eng.-Contr..  Aug.  12,  lUOS;  2i^  pp. 
.Shows  details  of  vaults  and  of  the  remov- 
alile  forms  used,  describes  general  methods 
of  construction,  and  gives  in  tabular  form 
Itemized  cost  of  218  concrete  vaults  divided 
into  seven  groups  of  from  11  to  58  vaults 
each.  The  article  Is  notable  in  that  the 
costs  are  based  on  very  carefully  kept  rec- 
ords and  for  the  number  of  vaults  included. 
One  of  the  facts  brought  out  Is  the  supe- 
rior econom.v  of  removable  forms. 

Tests  of  Bond  of  Steel  Embedded  in  Re- 
inforced Concrete  Beams.  I'^ng.-  Contr.. 
.Vug.    12,    liios:   2   pp. 

Gives  results  of  tests  made  at  the  labor.n- 
tories  of  the  University  of  Wisconsin.  The 
following  conclusions  are  drawn:  (1)  The 
bond  of  1:2:4  concrete  to  embedded  steel 
Increases  with  age  at  least  up  to  six  months. 
About  80  per  cent  of  its  six  months  bond 
strength  is  developed  at  28  days.  (2)  Owing 
to  the  variation  in  results  of  the  one-month 
tests  and  the  wide  difference  between  lab- 
oratory experiments  and  practical  working 
conditions,  it  docs  not  seem  as  thou,?h  the 
maximimi  bond  of  1:2:4  concrete  should  be 
assumed  greater  than  200  or  250  lbs.  per 
square  inch  in  designing.  (3)  The  method 
of  making  bond  tests  by  pulling  a  rod  from 
a  concrete  cylinder,  as  previously  described, 
gives  results  which  are  of  neither  quantita- 
tive nor  qualitative  value.  The  results  ob- 
tained are  dependent  largely  upon  compress- 
ive stress  acting  on  the  head  of  the  cylin- 
der. (4)  The  beam  test  for  bond  on  the 
other  hand  approaches  closely  the  actual 
conditions  to  which  the  bar  and  surrounding 
concrete  are  most  often  subjected,  and  gives 
values  which  are  at  least  of  qualitative 
value.  Furthermore,  values  obtained  by  this 
method  are  in  accord  with  the  bond  the- 
ory usually  accepted  as  a  basis  in  design. 

Factory-Made  Concrete.  By  C.  D.  Watson. 
Eng.-Contr..    Aug.    19,    190S;    2^    pp. 

An  argumejit  in  support  and  proof  of  the 
superior  advantages  of  reinforced  concrete 
building  construction  of  separately  molded 
members.  The  article  presents  its  subject 
with  unusual  force  and  deserves  to  be  read 
by   concrete    workers. 

The  Influence  of  Fine  Grinding  on  the 
Physical  Properties  of  Portland  Cement.  By 
RiclKUii  K.  .Meade.  Kng.  Kec.,  Aug.  15.  1908; 
2   pp. 

A  paper  delivered  before  the  American 
Society  for  Testing  Materials.  In  It  are  set 
forth  the  results  from  some  carefully  made 
experiments  that  show  the  value  of  nne 
griniiing  of  cement.  The  two  properties  of 
cement  most  affected  by  the  fine  grinding  are 
the  setting  time  and  the  sand  carrying  ca- 
pacity. 

Some  Problems  In  Reinforced  Concrete  En- 
gineering. By  H.  Alexis  d'OSaurlirev.  Aug. 
22,    1908;    4    pp. 

A  discussion  of  the  failure  of  concrete 
beams,  and  the  results  of  the  testing  of  con- 
crete beams  tested  at  '  the  Case  School  in 
Cleveland,  Ohio,  under  the  supervision  of 
the  author.  The  bonding  of  the  steel  and 
concrete  is  given  great  consldeiatlon.  A 
few  suggestions  are  made  as  to  the  prac- 
ti6al  value  of  these  tests. 


Now  Ready 

CONCRETE    CONSTRUCTION 

METHODS  AND  COST 

By 
Halbert  P.  Gillette 

M.  Am.  Sac.  C.E.  M.  Inst    M.E., 
Managing  Editor,  Engingering-Contracting 

and 
Charles  S.  Hill,  C.  E., 

Assoctatg  Editor,  Enginetring-Contracting. 

'T^HIS  book  handles  the  subject  of  concrete 
construction  entirely  from  the  view-point  of 
the  builder  of  concrete  structures.  The  testing 
of  cement,  the  physical  properties  of  cemenis  and 
concrete,  and  the  design  of  concrete  structures 
are  not  considered.  The  aim  of  the  authors  has 
been  to  eliminate  all  matter  not  germane  to  the 
constructing  end  of  their  subject.  By  doing  this 
it  has  been  possible  to  crowd  a  vast  amount  of 
detailed  information  on  methods  and  cost  of  con- 
crete construction  into  a  volume  of  moderate  size. 
The  book  is  a  treatise  on  the  methods  and  cost 
of  building  in  concretCc 


A  yS^HILE  concrete  de.sign  is  not  considered,  no  designer  of  concrete 
*  '  can  be  a  really  good  designer  without  having  a  profound 
knowledge  of  costs  and  of  practical  methods  of  construction.  This 
book  will  be  of  interest  therefore  to  every  engineer  and  architect  who 
is  engaged  in  designing  concrete  structures.  It  should  be  of  particu- 
lar assistance,  however,  to  the  contractor  or  engineer  engaged  in  the 
actual  work  of  making  and  placing  concrete. 

THE  methods  given  are  practical  methods  and  they  are  so  given  that  the 
practical  man  can  use  them.  The  costs  given  are  actual  costs,  itemized, 
analyzed  and  reduced  to  units.  Costs  of  material,  costs  of  transporting, 
costs  of  mixing,  costs  of  placing,  costs  of  tamping,  costs  of  finishing,  costs  of 
forms,  costs  of  bending  and  placing  reinforcement,  costs  of  waterproofing,  costs 
of  superintendence,  costs  of  plant,  interest  charges,  depreciation  charges  are  all 
given,  and  to  make  these  costs  useful,  the  conditions  and  the  methods  of  doing 
the  work  are  stated  in  each  case. 

Cloth,  6x9  inches,  700  pages,  306  illustrations,  $5  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  St.,  Chicago,  111. 
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Bridges  and  Culverts  for  Highway  Traffic. 
Expanded  Metal  and  Corrugated  Bar  Co.,  St. 
Louis,   Mo.      Aug.,   190S;    30   pp. 

This  is  the  fourth  patnphlet  in  the  series 
that  this  company  is  issuing  on  the  design- 
ing methods  of  reinforced  concrete  construc- 
tion. Standard  designs  for  box  culverts, 
flat  slab  bridges,"  twin  culverts  and  girder 
bridges  are  given.  The  tables  covering 
these  designs  will  be  found  useful.  These 
bulletins   can   be   had   for  the   asking. 

Hydrated  Lime  and  Cement  Mortars.  By 
E.  W.  Lazell.  Eng.  Roc,  Aug.  29,  1908; 
1   p. 

A  paper  read  before  the  Am.  Soc.  for  Test- 
ing Materials.  Gives  an  account  of  tests 
made  with  mortars  made  from  lime  and  cem- 
ent. 

Reinforced  Concrete  Beam  Formulas.  By 
A.  E.  Lindau.  Mich.  Technic,  June,  1908; 
3    pp. 

A  comparison  is  made  of  the  various  form- 
ulas in  common  use  in  tliis  country  for  cal- 
culating the  resistance  moment  of  reinforced 
concrete  beams.  It  is  shown  that  these 
formulas  are  all  safe,  even  with  the  wide 
variation  in  the  assumptions  upon  which 
they  are  based. 

Cost  of  Constructing  a  Reinforced  Concrete 
Dam  for  Irrigation  Worl<  in  Wyoming.  Eng.- 
Contr.,   Aug.    26,    1908;    %   p. 

Gives  itemized  cost  on  reinforced  concrete 
butressed  dam  built  by  contract,  including 
excavation.  General  methods  of  construc- 
tion  are   described. 

Useful  Tables  for  Estimating  the  Cost  of 
Concrete  and  for  Designing  Reinforced  Con- 
crete Beams  and  Slabs.  Eng.-Contr.,  Aug. 
26.    190S;    1    p. 

Tables  showing  quantities  of  material  re- 
quired, strength  and  cost  of  concrete  of  va- 
rious proportions,  also  giving  data  for  quick 
computation  of  reinforced  concrete  beams 
and    slabs. 

Cost  of  Constructing  a  Small  Concrete 
Culvert  for  a  Highway.  Eng.-Contr..  Aug. 
26,    1908;    %   p. 

Shows  details  of  6-ft.  arch  culvert  with 
wing  walls  and  gives  itemized  unit  cost  of 
construction. 

EARTH  AND  ROCK  EXCAVATION. 

Methods  and  Cost  of  Earth  and  Rock  Ex- 
cavation for  a  Railroad  Cut.  Eng.-Contr., 
Aug.    .'),    i:iuS;    1    p. 

Describes  the  methods  used  and  gives  in 
detail  the  cost  of  each  class  of  work,  name- 
ly, earth,  loose  rock  and  solid  rock.  The 
amount  of  explosives  used  per  cu.  yd.  is 
given.  The  cost  of  feeding  and  caring  for 
mules  is  likewise  discussed-  An  econom- 
ical method  of  handling  boulders  is  de- 
scribed and   illustrated. 

Methods  and  Cost  of  Earth  and  Rock  Ex- 
cavation With  a  Steam  Shovel  and  the  Cost 
of  Repairing  a  Wrecked  Steam  Shovel.  Eng.- 
Contr.,    Aug.    5,    1908;    2%    pp. 

In  this  article  is  described  how  a  steam 
shovel  was  wrecked  and  the  method  used  in 
picking  up  the  wreck  and  repairing  it.  The 
cost  of  this  is  given.  Then  two  months' 
work  done  by  the  shovel  is  described  and 
the  total  cost  of  the  woik  is  given,  being 
also  reduced  to  cost  per  cu.  yd.  for  earth  and 
for  rock.  Some  costs  on  a  temporary  trestle 
are  given.  The  value  of  the  outfit  used  on 
the  work  is  listed. 

Some  Interesting  Records  of  Excavation 
at  Panama  and  on  the  Erie  Canal.  Eng.- 
Contr.,   Aug.    5,    190S;    %    p. 

Gives  records  of  excavation  made  on  these 
two  important  pieces  of  work  and  the  equip- 
ment with  which  the  excavation  is  being 
made,  allowing  of  a  comparison  of  the  work 
being  done   on   the   two   Jobs. 

The  Cost  of  Excavating  a  Culvert  Founda- 
tion. With  Comments  on  the  Methods  of 
Paying  for  It.  Eng.  Contr..  Aug.  3,  190S; 
%   p. 

The  cost  of  digging  a  wet  culvert  founda- 


tion is  given  in  detail.  Suggestions  are 
made  that  work  of  this  character  should  be 
paid  for  at  a  higher  rate  than  ordinary 
grading  work. 

The  Cost  of  Excavating  Earth  and  Hard- 
pan  for  a  Creek  Change,  With  Comments  on 
the  Method  Used  and  Manner  of  Staking  Out 
the  Work.  Kng.-Contr.,  Aug.  19,  190S;  1'^ 
pp. 

The  Itemized  cost  of  doing  this  work  Is 
listed,  showing  the  cost  of  blasting  and  ex- 
cavating hardpan,  and  also  of  earth.  This 
is  one  of  the  few  records  of  cost  of  exca- 
vating hardpan  that  has  appeared  In  print. 
Comments  are  made  showing  how  the  con- 
tractor erred  In  doing  the  work,  and  also 
the  mistake  made  by  the  engineer  In  stak- 
ing out  the  work. 

Comments  on  Some  Records  of  Hauling 
Earth  In  Cars  and  Dumping  With  Plows. 
Eng.-Contr.,    Aug.    26,    1908;    1    p. 

Gives  records  of  cars  hauled,  with  yard- 
age and  number  of  miles  traveled  a  day  foV 
several  styles  of  cars  used  on  the  Panama  ca- 
nal. Also  records  of  unloading  flat  cars  with 
a  plow. 

The  Pressure  of  Earth  on  Bracing  In 
Trenches.  By  Milo  K.  Ketchum  Eng. - 
I'oiitr.       Aug.    26,    1908;    1%   pp. 

This  is  a  reprint  of  a  paper  delivered  be- 
fore the  Am.  Soc.  C.  E.  The  author  as- 
sumes that  when  the  cohesion  of  the  earth 
is  overcome  the  particles  ot  earth  act  like 
.grain  in  a  bin.  On  this  assumption  a  form- 
ula is  given  and  some  diagrams  for  obtain- 
ing the  earth  pressure  in  trenches. 

The  Cost  of  a  Culvert  Excavation  on  a 
Railroad.      Eng.-Contr..    Aug.    12,    1908;    yf,   p. 

Tile  itemized  cost  of  the  work  Is  given, 
and  comments  are  made  upon  the  tact  that 
the  cost  was  high,  showinsr  how  the  con- 
tractor  could   have   reduced   them. 

Cost  of  an  Earth  Embankment  and  Gravel 
Facing.      Eng.-Contr..   Aug.   12.   1908;    Vi   p. 

The  cost  of  the  Whalen  earth  dike,  built 
by  the  U.  S.  Reclamation  Service,  is  given. 
The  cost  of  the  earth  work  Is  given  sepa- 
rately from  the  gravel,  under  the  three 
heads  of  lalior,  plant  depreciation  and  su- 
perintendence. 

MATERIALS  OF  CONSTRUCTION. 

The  Preservative  Treatment  of  Loblolly 
Pine  Cross-Arms.  By  W.  F.  Slierfesee. 
Forest  Service  Circular  151;  29  pp. 

A  very  useful  circular  for  all  of  those 
Interested  in  crossarms  for  telegraph  and 
telephone  poles.  Discusses  the  seasoning 
and  treating  for  preservation,  the  grading  of 
the  timber.  Also  the  method  of  piling 
the  crossarms,  and  how  to  protect  them 
from  the  weather.  A  very  complete  dis- 
cussion  of  the  whole  subject. 

SURVEYING  AND  DRAFTINQ. 

state  Boundary  Survey.  By  Henry  K. 
Buck.  Proceedings  Connecticut  Society  of 
Civil  Engineers  (.1.  Frederick  Jackson,  Sec- 
retary.  New  Haven.   Conn.).    1908;   22   pp. 

A  general  article  describing  the  resurvey 
and  marking  of  tlie  Massachusetts-Connecti- 
cut state  line.  The  article  tells  much  of  thi- 
early  surveys  of  this  line,  and  also  gives 
a  brief  account  of  the  field  methods  used  in 
tile    present    sur\*ey. 

COST  KEEPING   AND   MANAGEMENT. 

Filing  System  of  the  New  York  Board  of 
Water  Supply.  By  L.  J.  Murphy.  Eng. 
News.   Aug.    6,    1908;     i%   pp. 

Discusses  the  purpose  of  filing  sections 
and  their  advantages  in  general,  and  de- 
scribes in  particular  the  system  adopted  by 
the  New  York  Board  of  Water  Supply,  giv- 
ing subject  list  and  other  details.  The  or- 
ganization for  filing  work  is  also  discussed. 
An  excellent  article  on  the  organization  of  a 
filing  system  on  a  large  scale. 

Importance  of  Records  in  Engineering 
Work.  By  E.  E.  Howard.  Eng.-Contr., 
Aug.    26,    1908;    2%    pp. 

.\n   argument    on    the    Importance  of  coni- 


Handbook  of  Cost  Data. 

liy  HAI.UI^KI    1'.  OILLBTTE, 
M.  Am.  ^(h:.  C.  Ei.     EZdilor  "l;n|Einccrlng-Conlra«;llns" 

"Cost  Data"  has  broken  all  rec- 
ords for  the  sale  of  technical  books. 
Over  10,000  copies  were  sold  Id  less 
than  two  years;  1,600  In  last  three 
months.  The  book  has  over  600  pages 
of  actual  costs  taken  from  the  private 
records  of  engineers  and  contractors, 
and  so  Itemized  and  analyzed  as  to 
be  of  Inestimable  value  to  any  per- 
son who  has  to  do  with  making  bids 
and  estimates  or  In  checking  esti- 
mates. This  covers  the  whole  field  of 
contract  work,  giving  the  cost  of  la- 
bor and  materials  required  for  every 
kind  of  construction  from  the  laying 
of  sod    to  the    building   of   reinforced 


concrete  sewers.  No  detail  of  con- 
tract work  has  been  too  small  to  be 
described  and  recorded.  Wages  and 
prices  of  material  are  given  In  every 
case,  so  that  proper  substitution  can 
be  made  where  conditions  differ.  It 
gives  also  valuable  data  on  methods 
of  construction,  thus  enabling  fore- 
man to  handle  work  in  the  most  eco- 
nomical manner  possible. 

The    general    headings   are: 

Cost-Keeping,       Preparing       Estlnutaa, 

Organization  of  Forces,  etc. 
Cost    of  Earth  Excavation. 
Cost  of  Rock      Excavation,      Quarrylnc 

and  Crushing. 
Cost  of  Roads.    Pavements   and    Walk». 
Cost  of  Stone  Masonry. 
Cost  of  Concrete  Construction,  all  kind*. 
Cost  of  Water-Works. 
Cost  of  Sewers,   Vitrified    CondulU  and 

Tile    Drains. 
Cost   of  Piling.   Trestllng.   Tlmberwork. 
Cost  of  Erecting   Buildings. 
Cost  of  Steam  and  Electric  Railways. 
Cost  of  Bridge    Erection    and    Painting. 
Cost    of    Rv.    and   Topographic   Surveys. 
Cost  of  Miscellaneous   Structures. 
24  Page  Circular,  showing  Contents  and 
Sample  Pages,    will  be   mailed   FREE  on 
request. 
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plete  and  clear  records  of  all  details  of  en- 
gineering work.  The  qualities  of  a  good 
record  are  stated  and  general  methods  of 
record   keeping  are   discus.'ied. 

Cost  of  Engineering  In  City  Work.  Hng.- 
Contr..    Aug.    6,    1908;    1    p. 

Gives  Items  of  cost  of  waterworks,  sewers, 
street  and  road  work,  organization  and  en- 
gineering compiled  from  records  of  Salt  Lake 
City.  Utah.  A  useful  record  for  city  engi- 
neers. 

MISCELLANEOUS. 

Portable  Compressed  Air  Plant  for  Calk- 
ing Pipe.  By  A.  E.  Walden.  ling.  News, 
.■\ug.   6.   1908;    H   p. 

Describes  plant,  compressed  air  hammer 
and  calking  tool  used  In  calking  some  25 
miles  of  8.  10  and  12-ln.  water  pipe.  Rec- 
ords of  work  done  and  some  account  of 
methods  are  given. 

Joints  and  Fittings  for  High  Pressure  Air. 
By  H.  V.  Halght.  Comp.  Air,  Aug..  1908. 
12    pp. 

Describes  and  illustrates  the  various  joints 
and  fittings  used  in  pneumatic  plants  used 
for  mining  coal  in  Western  Canada.  Many 
details  are  shown  and  valves  are  described. 

New  Methods  of  Laying  Duct  and  Building 
Manholes  for  Electric  Transmission  Lines. 
With  Figures  of  Comparative  Costs.  By 
C.  Mayer.     Eng.-Contr.,  Aug.   19.  190S:    2  pp. 

Describes  recent  changes  in  standard  re- 
construction of  conduits,  manholes,  etc.,  for 
underground  transmission  line,  stating  ad- 
vantages gained.  Makes  special  reference 
to  new  triangle  3-duct  conduct  and  give's 
comparison  of  costs  of  such  duct  and  old 
style  duct.  A  valuable  article  for  telephone 
engineers  and  others  having  underground 
electric  transmission  line  to  construct. 

Vacuum  Pumps.  By  John  C.  Bird.  Mich. 
Technlc.   June,    1908;    5   pp. 

A  short  paper  describing  and  illustrating 
by  drawings  the  principle  of  vacuum  pumps. 

BOOK  REVIEWS. 

Road  Preservation  and  Dust  Prevention.^ 
By  William  Pierson  Judsan,  M.  Am..  Soc. 
C.  E.  Engineering  News  Publishing  Co., 
New  York  City.  Cloth  6.\9  ins.:  146  pp.; 
15  illustrations;  $1.50  net. 

Since  the  destructive  effects  of  automobiles 
on  macadam  roads  did  not  reach  an  acute 
stage  in  America  until  about  two  years  ago. 
there  is  very  little  to  be  found  in  existing 
text  books  on  the  treatment  of  roads  to  pre- 
vent dust  or  on  the  building  of  dustless 
roads.  Hence  this  little  book  of  Judson's 
appears  at  an  opportune  time,  and  forms 
an  admirable  and  necessarj-  supplement  to 
any  book  on  roads  which  an  engineer  may 
now  possess.  Mr.  Judson  is  well  qualified 
for  the  task  of  summarizing  the  current  lit- 
erature, as  well  as  for  expressing  authorita- 
tive opinions  on  the  subject,  for  he  was  sev- 
eral years  in  charge  of  all  road  construction 
in  New  York  state  done  by  the  department 
of   the    state    engineer. 

The  book  Is  divided  into  nine  sections  or 
chapters,  whose  titles  are  as  follows:  Road 
Dust — Its  Control  and  Prevention:  Moist- 
ure; Oil  Emulsions;  Oils;  Coal-Tar  Prepara- 
tions; Tar-Spraying  Machines;  Tar-Macad- 
am; Rock- Asphalt  Macadam:  Bitulithic 
Pavement. 

In  each  of  these  sections  the  author  gives 
a  concise  description  of  the  materials  and 
methods  used,  usually  accompanied  by  suffi- 
cient cost  data  to  give  a  good  general  idea 
of  the  cost  of  doing  the  work,  thus  furnish- 
ing an  excellent  compendium  of  current  prac- 
tice, as  well  as  indicating  what  the  present 
trend   appears   to   be. 

The  author  quotes  Col.  Wm.  D.  Sobior  to 
the  effect  that  "a  macadam  road,  made  of 
stone  and  bound  with  rolled  screenings  and 
water,  h;i.s  gone  out  of  date,"  and  then  adds 
that  this  statement  was  not  questioned  by 
any  of  the  hundred  or  more  members  of  the 


The  world's  authority  on  thi*  great  subject. 
The  most  expeniive  book  ever  issued    and  told  for  $5.00. 

Concrete  and 
Reinforced  Concrete  Construction 

By  HOMER  A.  REID,  Assoc.  M.  Am.  Soc.  C.  E. 
906  pages;     715  illustrations;     70  tables;     $5  net,  postpaid 

200  working  drawings  of  bridges,  bridge  piers  and  culverts; 
60  working  drawings  of  sewers,  water  mains  and  reservoirs; 
30  working  drawings  each  of  retaining  walls  and  dams;  200 
working  drawings  of  buildings  and  foundations,  including 
shops,  roundhouses,  etc.  Every  structure  illustrated  is  de- 
scribed, the  method  of  construction  is  explained  and  where 
possible  the  cost  is  given.  There  are  chapters  telling  how 
to  compute  girders,  arches,  columns,  tanks,  bins,  walls,  con- 
duits and  chapters  on  proportioning,  mixing  and  laying 
concrete,  on  doing  concrete  work  in  freezing  weather,  on 
facing  and  finishing  concrete,  on  waterproofing  concrete, 
on  the  physical  properties  of  concrete,  on  cement  testing 
and  on  concrete  block  manufacture  and  construction. 

This  booic  contains  more  text  pages,  more 
drawings  and  more  tables  of  test  data  on  concrete 
and  reinforced  concrete  construction  than  any 
other  book  in  the  world.  It  has  more  new  mat- 
ter—  material  never  previously  published.  This 
work  is  complete,  up-to-date  and  original.  No 
other  book  on  concrete  contains  one-tenth  so 
much  of  the  very  latest  data  on  tests,  theory  and 
practice. 

In  a  two-column  review  of  this  book,  "Manufac- 
turers" Record"  says  :  "There  seems  to  be  no  portion 
of  concrete  or  reinforced  concrete  that  lias  not  been 
touched  upon,  and  the  thoroughness  and  carefulness 
with  which  the  author  has  handled  his  subject  should 
make  it  a  valuable  assistant  to  engineers,  architects, 
contractors  and  those  interested  in  concrete  generally." 
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Massachusetts     Highway     Association     who 
were   present. 

Highway  engineers  even  yet  are  not  fully 
awakened  to  the  import  of  these  statements 
about  the  passing  of  the  old  macadam  road. 
Millions  of  dollars  must  be  spent  in  resur- 
facing existing  macadam  roads  so  they  will 
resist  the  action  of  automobiles.  Entirely 
new  types  of  roads  are  coming  into  vogue. 
It  Is  the  province  of  every  highway  engi- 
neer to  acquaint  himself  with  what  other 
engineers  ha\'e  done  and  are  doing,  and  to 
that  end  every  highway  engineer  should 
study  this  admirable  monograph  on  the  sub- 
ject of  road  preservation  and  dust  preven- 
tion. 

Railway  Track  and  Trackwork.  By  E.  E. 
Russell  Tratman,  M.  Am.  Soc.  C.  E.  Engi- 
neering News  Publishing  Co.,  New  York 
City.  Cloth  G.\9  Ins.;  pp.  520;  232  Illus- 
trations;  44    tables;   $3   net. 

This  Is  the  third  edition  of  Mr.  Tratman's 
book,  first  published  in  1897,  and  of  which 
a  second  edition  appeared  In  1901.  It  Is 
fully  revised,  contains  over  230  illustrations 
and  44  tables,  and  a  valuable  appendi.x  of 
tabulated  standards  of  track  construc- 
tion on  typical  American  railways.  About 
50  pages  of  new  matter  have  been  added, 
and  the  entire  book  has  been  rejuvenated 
and  brought    fully   up  to  date. 

As  the  title  of  the  book  indicates,  it  is  di- 
vided into  two  principal  divisions,  the  first 
treating  on  the  details  of  track  construc- 
tion and  track  materials,  and  the  second  on 
track  maintenance.  There  are  16  chapters 
in  the  first  part  as  against  15  chapters 
In  the  second  edition,  grade  crossings  form- 
ing the  subject  of  a  special  chapter.  N'-ar- 
ly  all  the  chapters  have  been  rewritten  and 
brought  up  to  present  practice.  The  title 
of  the  chapter,  "Street  Railway  Track,"  hav- 
ing been  changed  to  the  more  comprehen- 
sive one  of  "Electric  Railways."  The  sec- 
ond part,  relating  to  trackwork,  has  been 
equally  well  treated  and  reflects  great  cred- 
it upon  the  author  for  his  thoroughness  of 
presenting  very  accurate  details  of  the  work 
described.  In  the  chapter  of  "Organization" 
the  description  of  the  duties  of  the  vaiious 
track  officials  is  very  complete,  though  per- 
haps the  roadmaster  does  not  receive  full 
credit  for  his  knowledge  and  capacity,  be- 
ing called  "a  sort  of  first-class  foreman." 
The  majority  of  roadmasters  of  to-day  are 
certainly  required  to  possess  greater  ability 
and  better  accomplishments  than  even  a 
first-class  foreman.  The  duties  of  section 
foreman,  track  walker  and  watchman  are 
hkewise  fully  enumerated  and  differ  little 
from  the  description  in  the  second  edition. 
Master  Carpenters  and  yard  masters  are 
classified  as  minor  track  officials,  but  it  would 
seem  the  master  carpenter  belongs  with  the 
bridge  and  building  department,  and  the 
yard  master  with  the  transportation  depart- 
ment. 

The  new  edition  has  given  "Renewing 
Rail"  a  place  In  the  title  of  a  chapter,  while 
renewing  lies  is  classed  as  general  track 
work.  Perhaps  in  a  fourth  edition  the 
author  m.Ty  find  it  convenient  to  increase 
the  number  of  chapters  considerably,  by 
making  separate  chapters  of  subjects,  such 
as  Renewing  Ties,  Surfacing,  Gaging,  Lining, 
Fencing,   etc. 

The  chapter  on  "Signals  and  Interlock- 
ing" has  been  materially  enlarged  and  gives 
organization  of  employes  and  style  of  signals 
on  a   number  of  typical   roads. 

The  chapter  on  drainage  and  ditching 
gives  very  full  description  of  various  styles 
of  ditches,  but  the  value  of  the  book  could 
have  been  enhanced  had  the  descriptions 
been  supplemented  by  drawings. 

Mr.  Tratman  has  been  very  careful  to  em- 
body in  his  book  all  the  new  methods  and 
principles  which  have  developed  In  recent 
years  and  It  must  be  admitted  that  the  work 


Is  up  to  the  best  practices  of  the  present 
day  In  this  respect.  The  writer  regrets  the 
elimination  of  the  striking  Illustrations  of 
the  good  and  the  bad  spiker.  Those  pictures 
in  the  second  edition  told  the  complete  story 
of  spiking  better  than  a  whole  page  of  read- 
ing matter  could  upon  that  subject. 

The  chapter  on  "Gage,  Grades  and  Curves" 
has  been  considerably  enlarged,  and  especial- 
ly the  subject  of  "Transition  Curves"  has 
been  completely  worked  over  and  new  meth- 
ods described  relative  to  curve  easements. 

Taken  as  a  whole,  the  book  certainly  cov- 
ers the  subject  In  a  thorough  manner.  It 
not  onl.v  includes  the  general  principles  of 
track  construction  and  maintenance,  but  also 
sufficient  details  and  data  regarding  the 
equipment,  appliances  and  methods  as  prac- 
ticed by  railways,  thus  proving  the  theoiles 
by  showing  them  In  actual  use.  There  is 
a  tremendous  amount  of  reliable  Informa- 
tion In  the  520  pages  of  this  work,  which 
should  make  it  almost  indispensable  for 
every  railway  official  who  Is  at  all  concerned 
In  the  construction  or  maintenance  of  rail- 
way track.  While  the  various  subjects  are 
treated  In  a  technical  and  concise  manner, 
there  Is  not  too  much  of  mathematical  form- 
ula Introduced  to  weary  the  practical  man; 
rather  the  meat  In  the  shape  of  useful  rules, 
formula  and  tables  Is  presented  ready  for 
Immediate   use. 

Mr.  Tratman's  Railway  Track  and  Track 
Work  should  adorn  the  library  of  every 
maintenance  of  way  official. 

Telephone  Construction — Methods  and  Cost. 
By  Clarence  Mayer,  Formerly  Cost  Statisti- 
cian and  Facilities  Engineer,  Chicago  lele- 
phone  Co.,  with  Appendices  (A)  Cost  of  Ma- 
terials and  Labor  In  Constructing  Telephone 
Line,  by  J.  C.  Shippy,  Consulting  Telephone 
Engineer,  and  <B)  Miscellaneous  Cost  Data 
on  Pole  Line  and  Underground  Conduit  Con- 
struction, compiled  by  the  Editors  of  Engi- 
neering-Contracting. Chicago  and  New  York, 
The  Myron  C.  Clark  Publishing  Co.  Cloth 
6x9  Ins.;  pp.  2S4;  157  tables;  163  illustrations; 
?3   net. 

At  first  glance  one  is  almost  appalled  by 
the  mass  of  closely  tabulated  cost  data  pre- 
sented by  Mr.  Mayer  and  the  others,  who 
have  collaborated  In  the  production  of  this 
volume.  We  risk  nothing  in  saying  at  the 
outset  that  no  such  mass  of  cost  data  relat- 
ing to  one  t>'pe  of  construction  has  ever 
before  been  printed  as  is  collected  in  these 
short  200  pages.  As  a  matter  of  fact,  how- 
ever, there  is  a  preponderance  of  straight 
text  and  illustrations  which  make  the  book 
easy  and  really  very  interesting  reading  even 
to  one  who  does  not  care  for  the  details  of 
cost.  To  the  telephone  engineer  and  the 
contractor  for  telephone  work  the  cost  data 
should  be  of  the  very  highest  value. 

Referring  first  to  the  main  part  of  the 
book,  written  by  Mr.  Mayer,  we  have  here 
a  complete  discussion  of  cost  collecting  and 
recording,  and  methods  of  estimating  costs, 
and  description  of  structural  telephone  con- 
struction with  an  explanation  of  the  methods 
of  doing  work,  and  tabulations  of  actual 
costs  in  great  detail.  The  author  has  di- 
vided his  treatment  of  the  subject  Into  eight 
chapters. 

Beginning  with  a  presentation  of  the  ad- 
vantages of  cost  records  to  telephone  com- 
panies and  to  contractors  for  telephone  work, 
the  author  describes  In  successive  chapters, 
the  methods  of  construction  for  pole  line, 
aerial  and  underground  cable,  cable  splicing. 
removing  old  line  and  renewal,  underground 
conduit,  and  inlscellaneous  structures.  Costs 
are  given  for  every  part  of  the  work;  the 
costs  being  averaged  from  actual  cost  records 
kept  on  many  hundreds  of  Jobs  by  specially 
trained  men,  using  a  uniform  system  and 
working  under  the  author's  supervision. 

The  costs  on  conduit  work  are  averaged 
from  actual  costs  kept  on  over  230.000  ft    of 


underground  main  conduit  and  laterals  and 
on  over  550  vaults.  The  costs  on  other  classes 
of  work  are  based  on  slmilaily  extensive  rec- 
ords. Detailed  costs  of  Insiulllng  one  of  the 
largest  multiple  duct  conduits,  comprising 
S24,g62  duct  feet  of  conduit  and  318  vaults, 
are  given  in  Chapter  VI. 

Special  attention  has  been  paid  to  the 
classification  and  itemizing  of  the  costs  so 
that  they  may  be  used  by  telephone  com- 
panies and  contractors  for  telephone  work  in 
the  preparation  and  the  checking  of  esti- 
mates. 

In  the  chapter  on  pole  line  construction, 
the  cost  tables  not  only  give  costs  separately 
for  each  size  and  style  of  cross  arm,  wirt-, 
anchor,  and  for  each  size  of  pule  set  In  each 
kind  of  soil,  but,  in  addition,  (he  tables  give 
costs  of  each  detail  of  construction  work, 
such  as — In  the  case  of  poles — cost  of  team- 
ing, cost  of  framing,  cost  of  excavating,  cost 
of  setting,  and  cost  of  supervision.  The  cost 
tables  given  In  Chapter  V  give  separately, 
costs  for  each  number  of  duct,  each  kind  of 
soil  and  each  method  of  constructing  main 
conduit  and  laterals,  and  for  each  size  and 
method  of  constructing  vaults;  and.  In  addi- 
tion, the  tables  give  costs  of  each  detail  of 
work  such  as,  teaming,  excavating,  mixing 
concrete,  laying  tile,  filling  In,  and  super- 
vision. Costs  of  almost  every  kind  of  splice 
are  given  In  Chapter  III.  This  classification 
and  analysis  is  carried  throughout  every  di- 
vision  of   telephone  construction. 

The  costs  are  actual  construction  costs — 
not  contract  prices — and  have  been  used  by 
the  author  for  making  hundreds  of  esti- 
mates. As  the  rates  of  wages,  construction 
methods,  and  system  of  collecting  and  com- 
puting the  costs  are  given  for  each  division 
of  telephone  construction,  the  costs  may  be 
easily  revised  for  use  by  telephone  com- 
panies and  contractors  for  telephone  work, 
even  where  rates  of  wages  or  construction 
methods  differ  from  those  shown  In  these 
pages. 

In  Chapter  VIII,  the  author  explains  the 
method  of  using  the  costs  in  making  esti- 
mates, taking  an  actual  job  of  large  size  and 
working  out  the  estimate  In  detail,  with 
clear  explanations  of  all  considerations  to  be 
kept  in  mind. 

The  matter  in   the  appendices  supplement 
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l£nKines,  including  chapters  om 
Producer  Gas  Plaata  and  the 
AJcuhol  Motor. 

?t  The  book  is  a  practical  educator 
rom  cover  to  cover  and  is  worth 
many  limes  the  price  to  any  one 
us.nga  Ras  engine  of  any  lypo  or 
size.  Contains  512  pages.  27  chap- 
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inches,  weighs  2  pounds,  hand- 
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the  ilatu  kIvi'M  111  till-  miiiii  luiii  uf  tli"  ImkiK. 
In  Appcixllx  A  the  cost  ri'CDtils  of  a  liiruo 
telephono  conipany  coveiinur  soinr  t1\i-  >fais' 
work  have  Ijeen  eonipiU'il  and  avi-raKCtl.  A|i- 
liciidlx  B  kIvc8  mi-llHHis  ami  <'Osl  of  con- 
striKtliiK  a  nimUior  of  seiianilf  |>locos  of  pole 
Ilnn  ami  iiridiTKround  conduit  and  Is  valu- 
able for  the  pnic-tlral  w.iikhiK  hints  con- 
tained. \Vc  ran  heartily  rofonnm  lul  this  vol- 
ume to  all  interestiil  in  iidi'plionc  and  other 
electric  transmission  line  work  as  contain- 
ing an  amount  of  cost  data  and  a  mass  of 
practical  workhiK  Instructions  not  found 
elsewhere  to  onr  knnwl.'di-i-  In  technical  lit- 
or;ilnn 

Cyclopedia  of  Civrl  Engineering.— A  sen- 
cral  rci'iT.iuo  work  covcriiiK  the  Held  of 
modern  inKinccrinn  achievement.  For  the 
Civil.  Struilmal.  lijillroad.  SanitJuy.  Irriga- 
tion. Hydraulic,  and  H.vdro-Klectric  Knsi- 
neer.  Prepared  b.v  a  stafl'  of  practical  ex- 
perts of  the  hiBhest  professional  standirig. 
Kditor-in-Chlef.  I'rof.  F.  K.  Turneaure.  C.  K., 
Dr.  Eng.,  Dean  of  the  College  of  Kngineer- 
luK.  University  of  Wisconsin,  .\merican 
School  of  Correspondence.  ChicaKo.  III.  li) 
vols.;   4.0(10  pp.:  3,000  illustrations:  $24. 

The  ten  volumes  of  this  cyclopedia  sive 
remarkably  good  value  for  the  money.  It  Is 
text  book  matter  of  course  that  one  gets 
and  for  the  most  part  text  book  matter  pn-- 
pared  for  a  special  class  of  reailers — the  self- 
instructed  home  student — but  it  is  clearly 
put  and  accurate  and  notably  practical.  The 
engineer  who  buys  the  work  will  no  more 
get  the  detailed  technical  treatise  on  bridges 
or  conqrcte  construction  or  railway  engi- 
neering that  he  gels  In  his  Wellington,  .lobn- 
son.  Reid.  etc..  than  does  the  purchaser  of  a 
cyclopedia  of  history  get  his  .Motley,  ijreene 
and  Fiskc.  but  lie  will  get  a  good  running 
treatment  of  eael:  subject  by  writers  wliose 
scholarship  and  standing  in  engineering  are 
exceptionally  high.  Indeed  the  list  of  authors 
and  collaborators  is  the  best  giuimnlee  of 
the  quality   of  the   work. 

Among  the  mine  rrniiiiiuiit  iianifs  we 
note  that  of  Prof.  F.  K.  Tuiiuame.  of  the 
I'niversity  of  Wi.'iconsin.  Kditor-in -Chief, 
and  author  of  the  sections  on  Water  .Supply 
and  Ilvdraulics:  Prof.  A.  K.  Phillips,  of 
.\rmour  Institute  of  Technology,  autlior  of 
Plane  Surveying  and  Irrigation  lOiiKimi-ring. 
and  joint  author  of  Highway  Construction: 
Walter  Uiring  Webb,  author  of  Masonry  and 
Reinforced  Concrete.  Railroad  Kngineering. 
and  Plotting  and  Typography:  H.  P.  Gil- 
lette, joint  author  of  Cost-Analysis  Engi- 
neering: K.  A.  Tucker,  author  of  Steel  Con- 
struction: Prof.  F.  O.  Dufour,  of  the  Uni- 
versity of  Illinois,  author  of  Bridge  Engi- 
neering ,ind  Hoof  Trusses:  Prof.  A.  Black, 
of  Columbia  University,  author  of  M'ater- 
Power  Development:  Prof.  (;.  E.  .Morrison. 
of  Columbia  University,  author  of  River  and 
Harbor  Imin-ovement:  Prof.  .\.  .Marston.  of 
Iowa  State  College,  aiitbor  of  Sewers  ami 
Drains,  and  Chas.  P..  Kali.  Cliief  Sanitary 
Inspector  of  the  City  iif  Chi<  ago.  joint  author 
of  Plumbing  and  House  .Sanitation.  Other  im- 
portant sections  are  lluise  mi  Statics. 
Strength  of  .Mati-rials.  .Mechanical  Drawing, 
and  Practical  Problems  In  Construction  in 
Steel   and   Concrete. 

Following  the  wording  of  the  preface,  the 
cyclopedia  embnues  not  only  the  funda- 
mentals of  civil  engineering,  but  their  appli- 
cation to  all  types  of  modern  engineering 
problems.  It  is  especially  designed  for  home 
study,  as  a  means  of  self-help  and  self-in- 
struction, being,  in  fact,  a  cumpilatlon  of 
regular  instruction  papers  from  the  civil  en- 
gineering course  of  the  American  School  of 
Correspondence.  The  subjects  are  concisely 
and  clearUv  handled,  in  simple  language  free 
from  abstruse  formulas,  and  are  embellished 
with  an  unusual  number  of  attractive  illus- 
trations. .\  complete  system  of  indexes  adds 
to  the  value  of  the  cyclopedia  as  a  work  of 
ready    iff.r.ru-.-       Tli..    \-,,|i, ,.,..«     ir..    printed 


>>ii    blgli-giatle   ]ia])>M-  and  arc    \-er.\'  substan- 
tially bound. 

Surveyor's  Hand  Book,  liy  T.  U.  Tayl..i. 
.M,  .\m.  Soc.  ('.  K..  Professor  of  Civil  lOngl- 
ni'eiing  In  the  University  of  Texas.  CMilcagu 
and  New  York,  The  Myron  C.  Clark  Pub- 
lishing Co.  Flexible  leather,  4V4x7  Ins.;  pp. 
:I2K:    lllustiated;    %2  net. 

To  those  who  Imbibed  their  instruction  in 
surveying  Instruments  and  operations  from 
Davb-s  and  aillesple  the  wealth  of  tables, 
ronnulas,  nielliods  and  instructions  given  by 
Prof.  Taylor  in  bis  present  book  appears  an 
almost  sacrilegious  alli-mpt  to  belittle  natlv 
ingenuity.  Sn  far  at  least  as  ordinary  sur- 
veying oiieiiitions,  it  is  not  easy  to  see 
wlieiiin  the  surveyor  could  ask  more  of  a 
bandl)oi>k  than  be  gets  In  this  one.  Sur- 
viying  methods,  however,  unlike  surveys, 
have  no  metes  and  bounds,  and  it  is  too 
much  to  expect  that  everyone  will  find  all  be 
wants  just  as  be  wants  it  in  this  or  any 
other  book  on  surveying.  Setting  aside  his 
prejudice  in  favor  of  certain  chosen  metli- 
iiils  and  processes,  however,  the  survey..! 
will  not  find  in  this  book  a  lack  of  instiuc- 
tiiais  for  performing  almost  any  surveying 
otieration  be  is  likely  to  need  in  his  work. 
This  is  all  that  can  reasonably  be  asked  of 
any  book  of  pocket  size. 

Prof.  Taylor  has  divided  bis  book  into  13 
chapters  as  follows;  Chain  Surveying.  Com- 
pass Surveying.  Transit  Survey.  Calculation 
of  .Areas.  Division  of  Land.  Leveling.  Topo- 
giapliic  .Survey,  Railniad  Survey,  EaiHhworU, 
iMty  Surveying,  Plotting  and  Lettering.  Gov- 
.  rnnient  Surveying  and  Trigonometric  Fer- 
imilas.  Tlie  tables  comprise  logarithms  of 
numbers,  logarithmic  sines,  natural  sines  ami 
cosines,  natural  tangents  and  cotangents 
and  earthwork  tables.  It  is  not  feasible  nor 
does  it  seem  necessary  here  to  itemize  the 
contents,  more  fully.  The  autboi's  curuose 
lias  been  to  give  all  the  essentials  for  ordi- 
nary surveying  work  of  each  of  the  classes 
mentioned  and  be  has  in  the  opinion  of  the 
reviewer  succeeded  reni.irUabh-  well  in  his 
task. 

Main  Sewerage  and  Sewage  Disposal. — 1;.\ 
•|".  .Airii  Muiia.x.  I".  K.  Toronto.  Out..  Til. 
(".madian  Kngineer.  Papel-.  fixH  ins.;  pp.  Hi; 
illustrated:  27,  ets. 

This  pamphlet  i .  printiil  fvoni  a  series  ..: 
articks  contributed  t.>  tb..  •'Canadian  Kngi 
neer"  is  a  terse  and  well  written  outline  oi 
modern  practice  in  sewerage  and  sewage  dis- 
posal. The  author  divides  bis  text  into  fiv. 
chapters  .is  follows:  Necessit.v  of  <~lood  Sew- 
eiage  and  Sewage  Disposal.  Points  in  a  Main 
Sewerage  System.  KVolutioiis  of  Sewage  Dis- 
P0.S.1I  and  Remarks  on  Bitctei  iological  Filtra- 
tion. .\  Scheme  for  a  Small  City.  Hints  on 
.\dministration. 

Portland    Cement    Sidewalk    Construction. 
liy  C.  W.   P.i.yntiiii.  Cliic.gn;    Universal  Port- 
land Cement  Co.     Paper,  lixii  ins.;  pp.   fit;   il 
lustrated:  sent  free. 

This  little  book,  though  printed  for  giatul- 
t.ius  distribution,  des.rvcs  a  place  In  th.' 
ra.iks  .if  engineering  manuals.  It  is  a  will 
written,  practical  manual  on  cement  sidewalK 
constructlon — a  much  better  treatise  than  i.-^ 
found  in  most  of  the  more  pretentious  book- 
ml  cements  and  concrete.  Hegiiinin.g  with  i 
clear  statement  of  the  iiurpo.«es  of  sidewalk- 
the  author  takes  ui>  in  succession  the  sele< 
tion  of  materials,  foundation  construttion. 
iiro-ioriiciniiig  tli.'  niixlurc.  forms,  mixing 
placing,    llnish   and    linishlng.    care   and    pr.i- 

tectiou.  grades,  vault  work st  of  work  and 

tools  and  equipment  and  concludes  with  ;t 
siiecihcation  for  Portland  cement  sidewalks. 
The  text  is  excellently  lllustiated  with  lin.' 
dr.awlngs  of  structui-al  features  and  fornix 
and  with  half-time  views  showing  faulty  con 
struclloii  In  various  resiiects  and  the  resuli.- 
whicli  follow.  There  ale  a  luimber  of  useful 
and  Instructive  tables. 


Rock  Excavation 

Methods  and  Cost 

HALBERT  P.  GILLETTE. 
M.  Am.  Soc.  C.  E.  Editor  "E^Dglneer- 
Ing-Contractlng." 
Oiie  Kuperlntenrient  who  purchased 
this  book  about  a  year  ago  writes  us 
that  he  has  cut  the  cost  of  his  drilling 
and  blasting  practically  In  two  since 
he  received  the  boolt  and  applied  the 
methods  given  by  Mr.  Gillette.  We 
doubt  whether  such  a  statement  has 
ever  before  been  truthfully  made  of 
any  books  except  those  written  by 
Mr.  Gillette.  His  books  are  practical 
books  for  practical  men,  and  the  key- 
note throughout  is  economy — how  to 
save  money  on  the  work  and  how  to 
increase    the    output. 

"Rock  Excavation"  has  chapters  de- 
scribing; 

Rocks  and   Their  Properties. 

Methods  and    Cost   of   Hand   Drilling. 

Machine  Drills  and   Their  Use. 

Steam    and    Compressed    Air   Plants. 

The  Cost   of  Machine    Drilling 

Cost  of  Diamond  Drilling 

Explosives. 

Charging  and   Firing. 

Methods    of    Blasting. 

Cost  of  Loading  and  Transporting  Rock. 

Quarrying    Stone. 

Open   Cut    Excavation. 

Methods     and      Costs     on     the   Chicago 
Drainage    Canal. 

Cost   of   Trenches  and    Subways. 

Subaqueous    Excavation. 

Cost  of   Railway   Tunnels. 

Cost    of    Drifting.     Shaft     Sinking     and 
Stoplng. 

Cloth,  5jx7  in.,  384  pages,  56  ligures  and 
illustrations;  S3  net  postpaid. 


Earthwork 

And  Its  Cost 

By 

HALBERT  P.  GILLETTE, 

M.  Am.  Soc.  C.  E.  Editor  "Engineer- 
ing-Contracting." 

A  book  that  should  be  in  the  hands 
of  every  man  who  is  in  charge  of 
"moving  dirt,"  whether  with  pick  and 
shovel,  plow  and  scraper,  steam  shov- 
el and  dredge,  or  any  other  tool  for 
digging  and  conveying  earth.  The 
contents    include: 

The  Art  of  Cost  Estimating. 

Earth    Shrinkage. 

Earth    Classification. 

Cost    of   Loosening  and    Shoveling. 

Cost   of   Dumping.    Spreading.    Rolling. 

Cost   of  Wheelbarrows  and  Carts. 

Cost   by  Wagons. 

Cost   by  Buck  and   Drag  Scrapers. 

tiost  by  Wheel  Scrapers. 

Cost   by    the   Elevating  Grader. 

Cost    by    Steam    Shovels. 

Cost  by   Cars 

How   to   Handle  a   Steam  Shovel   Plant 

Summary  and    Table  of  Costs. 

Cost  of  Trenching  and   Pipe  Laying. 

The  Cost   of  Hydraulic   Excavation. 

Cost    of    Dredging. 

Miscellaneous    Cost   Data. 

Earth    and    Earth    Structures. 

Rapid   Field  and   Office  Survey   Work. 

Overhaul    Calculation. 

A  Small  "Home-Made'*  Dipper  Dredge 
or    Steam    Shovel. 

Detailed    Description    and   Drawings. 

Cost  of  Making  the  Dredge. 

Cost  of  Operating. 

Cloth,  S\7\  in,,  260  pase^.  SO  flKures  and 
illustrations;  $2.00  net  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

335  Dearborn  St.,  CHICAQO 
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CONTRACT    NEWS 


INDEX. 

PACES 

Bids  Asked 3o 

Bridges 36 

Buildings :KJ 

Roads  and  Streets 36 

Sewers :i7 

Water  Supply :17 

Excavation 37 

Miscellaneous ;{X 

Material,  Machines,  etc :v< 

Contracts  Let :w 


We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 

BIDS  ASKED 
Bridges. 

Bids  Open.                                              See   Issue. 

Sept.     2.  Chicago.    Ill Aug.     5 

Sept.     2.  York.   Pa Aug.  26 

Sept.     2.  Fargo,  N.  Dak Aug.  26 

Sept.     4.   Biantfoid,    Ont.    ., Sept.     3 

Sept.     4.  Hariislnirg.    Pa Sept.     L' 

Sept.     4.  Butler,    Pa Sept.     2 

Sept.     5.  Cleveland.    O Aug.  26 

Sept.     7.  Beaver,     Okla Aug.    19 

Sept.     7.  Valparaiso,    Ind .\ug.    19 

Sept.     7.  Speedwell,  Va Aug.  26 

Sept:     7.  Chillicothe,    O Aug.  26 

Sept.     7.  Benton  Harbor,  Mich Aug.  26 

Sept.     7.   l.ib.it.v.    Ill Sept.     2 

Sept.     7.  t'lilunibns.    Miss Sept.     J 

Se;)t.     7.   FninUliTi.    Ind.    Sept.     i 

Sept.     S.  Salinas,    Cal .\ug.  19 

Sept.     8.  Salinas,   Cal .\ug,  19 

Sept.     S.  Manhattan.    Kan .A.ug.  26 

Sept.     8.  Paoli,   Ind .-Vug.  26 

Sept.     8.  Vincennes,   Ind .4ug.  26 

Sept.     8.   Rensselaer,    Ind Aug.  26 

Sept.     S.   Lebanon.    Ind Sept.     .; 

Sept.     S.  Quincy.    Ill Sept.     2 

Sept.     S.  Brownstown.    Ind Sept.     2 

Sept.     9.  Ithaca,   N.   T .\ug.  26 

Sept.     9.  Ocala,    Fla Aug.  26 

Sept.     9.  Norristown.    Pa      Sept.     2 

Sept.     9.   South    Bend.    Iiul Sept.     2 

Sept.     9.  Memphis.    Mo Sept.     2 

Sept.     9.   Baltimore,    Md Sept.     2 

Sept.  10.  Monongahela,    Pa Aug.  26 

Sept.  10.  Ashland,   O Aug.  26 

Sept.  10.  Oushen.   Ind Sept.     2 

Sept.   10.  Wilkisharre,    Pa Sept.     2 

Sept.  11.  Xonistown.    Pa Sept.     2 

Sept.   n.  Allentown.    Pa Sept.     2 

Sept.  11.   Reading.    Pa Sept.     J 

Sept.   12.  l.,uuaster.   O Sept.     2 

Sept.  14.  Moscow,  Idaho   Aug.  26 

Sept.  14.   i.(]s  .\ngeles.   Ca! Sept.     2 

Sept.   15.   Great   falls.   Monl Sept.     2 

Sept.  15.  .\msterdani,    X     Y Sept.     2 

Sept.  15.  Williston.    N.    Dak Sept.     2 

Sept.  16.  Xlorenci,     Ariz Aug.  12 

Sept.  16.   Franklin.     Pa Sept.     2 

Sept.  21.  Los    Angeles,    Cal Aug.  26 

Sept.  29.  Little    Falls,    Minn Aug.  26 

Oct.      1.  Stanford.    Kv     Sept.     2 

Oct.       6.    1,'OriKinal.    Ont S.-pl.      2 

Buildings. 

Sept.     2.  Cleveland,    O .\ug.   12 

Sept.     2.  Cleveland,    O .\ug.  12 

Sept.     2.  Brooklvn,    N.    Y Aug.  26 

Sept.     2.  Owings  Mills,  Md Aug.  26 

Sept.     2.  Ov.ings  Mills.  Md Aug.  26 

Sept.     3.  Fort    Monroe.    Va Aug.  19 

Sept.     3.  Fairvie w.   Pa Aug.  19 

Sept.     3.  St.    Louis.    Mo Aug.    19 

Sept.     3.  Fort  Slocum,  N.  Y Aug.  26 

Sept.  4.  Agricultural   College.    Minn. .Aug.  12 

Sept.     4.  Pittsburg,    Pa Aug.  26' 

Sept.     4.   Emorv.     Tex.     Sept.     2 

Sept.     4.  Pittsburg.    Pa Sept.     2 

Sept,     5.  Portsmouth,   N.   H Aug.  19 

Sept.     5.  Biwabik.    Minn Sept.     2 

Sept.     7.  Buffalo,    Okla Aug.     5 

Sept.     7.  Bloominston,    III Sept.     2 

Sept.     7.   YouiiHstown,    O.     Sept.     2 

Sept.     S.  Washington,    D,    C Aug.  19 

Sept.     8.  Cincinnati,   O .4^ug.  26 

Sept.     8.  Fort    Brady,    Mich Aug.  26 

Sept.     8.  Pittsburg.    Pa.    Sept.     2 

Sept.     8.  Philadelphia.    Pa Sept.     2 

Sept.     9,  Sheridan,   Wvo Aug.  12 

Sept.     9.   Baltimore.    Md Sept.     2 

Sept.     9.  "iVa.-;hinglon.    Ind Sept.     2 

Sept.  10.  Kenosha,   Wis Aug.  12 

Sept.   10.  Richmond,    Va Aug.  26 

Sept.  10.  Danville.    Pa Aug.  26 
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16. 

Fort   Wood,   N.    Y.   H Aug,  19 

Nadeau,    Kan Aug.  19 

Fort   Slocum,   N.    Y Aug.  19 

St,   Louis,  Mo Aug.     5 

Saybrook.    O Sept.     2 

Hotiston.    Tex Sept.     2 

Boston.    Mass Sept,     2 

A.anews.    Cal Sei>l      " 

Rock  Hill,   S.  C Aug.  26 

Youngstown,    O Aug.  12 

Fort    I.e.ivenworth.    Kan Sept.     2 

Escanaba,    Mich Aug.    19 

Washington,    1).    C Aug,    19 

Bca\  erdani.    O Aug,  26 

Rochester,     N,     Y Aug,    19 

Fort  Sheridan,  III Aug.  26 

Austin.    Tex Sept.     2 

Phoenix.    Ariz Sept 

Little    Rock,    Ark Aug.    19 

Cleveland,    O Sept,     2 

Greenwood.    S.    C Aug.    J9 

Green  Bay.  Wis June  17 

Whe.'ling.   W.    Va Sept.     2 

Fort    Hancock.    N.   J Sept.     2 

Baltimore.    .Md Aug.  26 

Dalton,   Ga Aug.  19 

Bridgeton,  N.  J Aug.  26 

Cape  Girardeau,   Mo Aug.     5 

Charlottesville.    Va Aug.  26 

Chippewa    Falls.    Wis Aug.  26 

Lebanon.    Ind Sept.     2 

Butte,     Mont Aug,    19 

San  Juan,    I'    i; Sept.     2 

Roads  and  Streets. 

Jamesburg,    X.    .1 --Vug.   19 

Pascagoula.    .Miss Aug.    19 

Long  Islam!  City,  N.  Y Aug.  26 

Brooklvn.    N.    y .\ug.  26 

Kansas  City.  .Mo .\ug.  26 

Baltimore,    Md Aug.  26 

Dublin.    Ga Aug.  19 

Youn.gstown,  O Aug.  26 

Xew  York,  N.   Y .\ug.  26 

Xew  York,  N.   Y .\ug.  26 

Louisville.    Ky Sept.     2 

Sacramento,    Cal Sent.     2 

Cincinnati,    O Aug.    19 

Lewiston,    Idaho    .^ug.  26 

Terre   Haute,    Ind Aug.  19 

Fort    Mackenzie,    Wyo Aug.    19 

Fond   Du    Lac,    Wis .\ug.  26 

Chicago.    Ill Sept.      : 

Mankato,    Minn Aug.  12 

Mankato,    Minn Aug.  26 

Danville,   Ind .\ug.   26 

Osceola.    la Aug.  26 

In.?ram.    Pa Sept.     2 

Kirk.sville.    Mo Sept.     2 

Vincennes,   Ind Aug.  19 

MuskriLree.    Okla Sept.     2 

Bedford.    N.    Y Sept.     2 

Muskegon.    Mich ' Sept.     2 

Muncie.    Ind Sept.     2 

Martinsville.    Ind Sept.     2 

Corydon.    Ind Sept.     2 

Muncie.    Ind Aug.  19 

Brooklyn,    X.    Y Sept.     2 

Chi. ago.    Ill Sept.     2 

Baltimore.    Md Sept.     2 

Blooiuinglon.    Ind Sept,     2 

Xew    Yolk.    N.    Y Sept.     2 

Cambridge,    O SeiJt.     2 

Cincinnati,  O Aug.  26 

Cleveland,    O .\ug.  26 

Decatur,   Ala Aug.  26 

Edsewater.    X.   J Sept.     2 

Milfoid.    Pa Sept.     2 

St.    Uiuis.    Mo Seiit.     2 

Tomah,    Wis Sept.     2 

Sewers. 

.Vppleion.   Wis .Vug.  26 

Point  Pleasjint   Bench.  N.  J.Aug.   19 

Xorth   Braddock,   Pa Aug.  26 

Duhith.    Minn Sept.     2 

Pitt.sburg.    I"a Se;)t,     2 

Davton.  (1 Sept.     2 

Lorain,    O .\ug.  26 

Milwaukii-.   Wis Sept.     2 

Evansville.    Ir.d Sent,     2 

Vieksburg.    Miss July    29 

Cresco.   la .■Vug.   19 

Mitchell.    S.    D Aug.    19 

Cresco,  Ta Aug.  26 

Columbus.    Ind Sept.     2 

Hackensack.    X.    J .\ug.   19 

Hudson.    Wis Aug.    19 

Crookston.    .Minn .\ug.  26 

Carroll.  la Aug.  26 

Milwaukee,   Wis Sept.     2 

Saranac   Lake.  N.   Y Sept.     2 

Xornial    Citv.   Ind Seoi.     2 

Brooklvn,   N.    Y Aug.  26 

Oakland,   Cal Aug.  26 

Brooklvn.    .N.Y Sipt.     2 

Brooklvn.    X.    Y Sipl.     2 

Chicago.    Ill    Sept.     2 

Chicigo.    Ill Sept.     2 

Pitcairn,  Pa Aug.  26 

Vieksburg,    Miss Sept.     2 

Washington.    D.    C Sent.     2 

Peoria,   111 Aug.  26 

I'lMier    Sandusky,    O Sept.     2 

Oakland.    Cal    Sept.     2 

Brooklvn.   X     V Sept.     2 


Water  Supply. 


.Sept. 
Sept. 
Sept. 
.Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Oct. 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


—    Cohoes,   N.   Y Sept, 

2.     Platte.    S.    Dak Aug, 

2.  Boston,  Mass Aug. 

3.  Fort   Sam   Houston.   Tex Aug. 

.■!.  Philadelphia,    Pa Aug. 

3.  Xew  York,  X.    Y Aug, 

4.  Fort   Mcpherson.   Ga Aug. 

4.  liartl.ld.   X,  J Sept. 

4.  Manchester.    MIhm Sept, 

5.  Milwaukee.  Wis Sept. 

5.  Wellsvllli'.   O Sept. 

7.  University,  .\la Aug. 

7.  Sturgeon   Hay,  Wis Sept. 

7.  Mltch.il.    S.    Dak Sept. 

7.  Chambersburg.    Pa Sej.t. 

8.  Holyrood,    Kan Aug, 

9.  Spiinglleld,    .Mass Aug. 

9.  Chicago.    Ill Sept. 

10.   I'leasantville.    Pa Sept. 

111.  H.ip. -well.    X.    J Sept. 

10.  (Jeddes.   S.    Dnk Sept. 

HI.  Stamford.    Conn Sept. 

11.  Franklin.    Pa Sept. 

14.  Xew    Haven.    Mo Sept. 

15.  Gulfport.    Miss '. Sept. 

16.  Morencl.    Ariz Aug. 

16.  Oxford.   O • Aug. 

21.  Aberdeen,    S.    Dak Aug. 

22.  Reading.  Pa Aug. 

24.  Evansville,    Ind Aug. 

5.  Harrisonburg,  Iji Aug. 


Miscellaneous. 

Philadcl|)hia.  Pa., 
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Bulkhead,  Aug.   26 
3.  New  York.  N.  Y., 

Repairing  Fences,  Aug,  26 
3.  I'ittsburg.   Pa.. 

Tunnel.  Sept.     2 

7.  Memijhis,  Tenn.. 
Barges.  Seiit. 

8.  Kenosha,  Wis.. 
Street  Lighting,  Aug.     5 

S.   Pittsburg.    Pa., 

Resitting   Boilers.    Etc..  Sept.     2 
S.   Xiagara  Falls,  Ont., 

Rifle   Range,  Sept.     2 
Sept.     9.  Cincinnati.  O., 

Tow    Boat,    Sept.     2 
Sept.     9.  Xew  York.  X.   Y.. 

Damppni.ttlng.  Sept.     2 
Sept.   10.  Cincinnati.    O., 

Dam.  Aug.  19. 
Sept.   10.  Wilmington,   Del. 

Erecting  .Metal   Work,  Aug    19 
Sept.  10.  Mansneld,   O.. 

Power  House,  Aug.  26 
Sept.  10.  Wilmingt.in.  Del.. 

Light  House  K.aind.ttl.in.  Sept.     2 
Sept.  14.  Winnipeg,  Man., 

Lock  Gates,  Aug.  26 
Sept.  14.  Fort  Suniler.   S.  C. 

Wharf,  Sept.     2 
Sept.   14.  .\gnews,  Cal.. 

Power    Plant.   Sept.      2 
Sept.  15.  Winnipeg,   Man.. 

Electric    Plant.  Aug.     5 
Sept.  16.  Philadelphia,  Pa.. 

Coaling  Station,  .Masonry,  Etc..  Aug.  26 
Sept.  16.  Oakland.  Cal.. 

Rlprai)  Will.  Sept.     2 
Sept.  19.  Tacoina.  Wash.. 

Electric   Plant.  Aug.  19 
Sept.  19.  Xenia.  O.. 

P.>wer    Plant.    Kt...  Serit.     2 
Nov.      2.  Washington.  D.  C, 

Submarines.  Aug.     S 

Excavation,  Earth  and  Rock. 

Sept.     2.  Brooklyn.   X.    Y., 

(jTading  Lot,  .\ug.  26 
Sept.     5.  Philadelphia.   Pa.. 

Dredging,  Aug.  12 
Sept.     5.  Woodstock.  111.. 

Ditch  Work,  .\ug.  26 
Sept.     5.  -Annawan.   111.. 

Ditch  Work.  Aug.   26 
Sept.     5.  Houston,  Tex., 

Dialnage    W.irk.  Sept.     2 
Sept.     7.  Greenville.    Miss.. 

Levee    Work,  Aug.  12 
Sept.     N.   Xew  Orleans.    l..-i.. 

Diodging.  Sept.     2 
Sept      9.   Brooklyn,  N.  Y.. 

Dredging.  Aug.  26 
Sept.     9.  Albany,  N.   Y.. 

Barge  Canal  Work,  Aug.  26 
Sept.  10.  Brooklvn.   X.    Y.. 

Gradlns;    l':irk.  Sept.     2 
Sept.  12.  M..iTi.s..ii.    111.. 

lir.ilnage  Work,  Sept.     2 
Sept.  14.  Boston.   Mass., 

Dredging.  Aug.  12 
Sept.  14.  Norfolk,  Va.. 

Dredging,  Aug.  26 
Sept.  14.  New  York.  N.  Y.. 

Dredging.  .\ug.  26 
Sept.   16    Hr....klvn.   X.    Y 

Dredging.  Sept.     2 
Sept.   18.  Utica.  Neb., 

Pltcti   Work.  Aug.  26 
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Materials, Machines, Supplies.Tools, Etc. 

Sept.     2.  Baltimore.  Md.. 

Pump  Slip  Indicator.  Aug.  26 
Sept.     3.  Bellevue.   Pa.. 

Hose,    WaKons,  Etc.,  Aug.  26 
Sept.     3.  New  York,  N.   Y., 

Cement,  Sand,  Aug.  26 
Sept.     3.  New  York,  N.  Y.. 

Pipe,  Street  Washers,  Aug.  26 
Kept.     3.  New  York,  N.  Y., 

Gravel,  Aug.  26 
Sept.     4.  Jacksonville,   Fla., 

Stokers,  Aug.  19 
Sept.     B.  Charleston.  S.   C, 

Lumber.    Rubble  Stone,  Aug.  12 
Sept.     B.  Bremerton,    Wnsh., 

Electric  Elevator,  Aug.  19 
Sept.     8.  Muskegon,  Mich., 

Pump,  Aug.  19 
Sept.     8.  Vlcksburg.   Miss., 

Portland  Cement,  Aug.  19 
Sept.     8.  HarrlsburK.  Pu.. 

Vacuum  System.  Sept.     2 
Sept     8.  New  York,  N.  Y.. 

Timber,  Etc.,  Sept.     2 
Sept     9.  Baltimore.  Md.. 

Boat  Repairs,  Sept.     2 
Sept.     9.  Atlanta.  Ga., 

Motor,  Sept.     2 
Sept    9.  "Washington,  D.  C. 

Lumber.  Sept.     2 
Sept     9.  Washington.  D.  C. 

Piles,  Sept.     2 
Sept  10.  Memphis,  Tenn., 

Sewage  Pump,  Aug.  19 
Sept.  10.  Columbus  Bnrnuks.  O.. 

Eleelric  Elevator.  Sept.     2 
Sept.  10.  White  Plains.  N,  Y.. 

Electrical   Equipment.  Etc..  Sept.     2 
Sept.  11.  Kansas  City.  Mo.. 

Roilers.  Etc..  Sept     2 
Sept.  14.  Washington,  D.  C, 

Engines,  Aug.  19 
Sept  14.  Cumberland.  Wis.. 

Generators.   Etc..  Sept.     2 
Sept  22.  Cincinnati.  O.. 

Machine  Tools,  Sept.    2 
Sept.  22.  Athens,  O.. 

Boilers.  Sept.     2 
Sept  23.  Raleigh.  N.  C. 

Electric  Elevator,  Sept.     2 
Sept.  24.  Chicago,   III., 

Power  Plant  Equipment  Aug.  26 
Oct    14.  Vancouver,    B.   C, 

Pipe,  Aug.  19 

BIDS  ASKED 

Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cat. — Until  Sept.  14.  by  Board 
Public  Works,  for  constructing  reinforced 
concrete  bridge  over  Los  Angeles  River  at 
Jfain  St..  the  work  including  6nn  cu  yds.. 
Class  A  concrete:  1.822  cu.  yds..  Class  B  con- 
crete; 3,852  cu.  yds..  Class  C  concrete;  540 
tons  of  riprap;  614  toundation  piles,  etc. 

Liberty,  III.— Until  2  p.  m..  Sept.  7.  by 
Town  Clerk,  for  repairing  Buskirk  bridge 
over  McKee  Creek. 

Quincy,  III.— I'ntil  9  a.  m..  Sept.  8.  by 
Hlshwav  Commissioners  of  Ellington  Town- 
ship. L.  II.  Knorr.  Chairman,  for  repairing 
and  strengthening  iron  bridge  known  as 
Pfanschmidt  bridge.  Specifications  with 
County  Attorney,  at  Quincy. 

Brownstown,  Ind. — Until  11  p.  m.,  Sept.  8. 
by  H.  W.  Wacker.  County  Auditor,  for  re- 
pair of  the  Ewing  bridge  across  White  River 
in  Brownstown  Towns'^ip.  and  the  Rockford 
bridge  across  White  River,  Redding  Town- 
ship. 

Franklin,  Ind.— Until  10  a.  m..  Sept.  7.  by 
W.  B.  Jennings.  County  Auditor,  for  con- 
structing two  steel  bridges;  one  36  ft.  long, 
the  other  12  ft.  long. 

Goshen,  Ind.— Until  9:30  a.  m..  Sept.  10.  by 
D.  O.  Batchelor.  County  Auditor,  for  con- 
structing two  reinforced  concrele  hridpes.  16 
ft.  and  U  ft.  spans:  also  for  constructing  two 
small  iron  bridges  and  for  renaiiing  three 
bridges  by  new  stringers  and  floors. 

Lebanon,  Ind.— Until  Sept.  8.  by  B.  F. 
Herdrich.  Counlv  Auditor,  for  repair  of  120 
ft.  stone  arch  over  Sugar  Creek  in  Clinton 
Township. 

South  Bend,  Ind. — Until  11  a.  m..  Sept  9. 
by  John  W.  Haibnn.  County  Auditor,  for  re- 
pairing Orphans'  Home  bridge. 

Stanford,  Ky.— Until  Oct.  1.  by  G.  B.  Coop- 
er. Cletk.  County  Fiscal  Court,  for  iron  or 
steel  bridge,  two  spans,  each  32  ft.  long  and 
16  ft.  wide,  to  he  erected  over  Hanging  Fork 
Creek  on  the  Stanford  and  Hustonville  Pike. 

Baltimore,  IVId.— Until  11  a.  m..  Sept.  9.  by 
B.  T.  Fendall.  City  Engineer,  for  furnishing 
the  15  in.  track  springers  and  connections 
and  erecting  them  In  place  on  the  Guilford 
.We.  bridge  over  Jones  Falls. 

Columbus,   IVliss. — Until  Sept.   7.  by  County 


Supervisor.   D.    D.    Richards.   Clerk,   for  con- 
structing two  concrete  bridges. 

Memphis,  IVIo.— C.  C.  Critz.  County  High- 
way Engineer,  will  let  contracts  for  following 
bridges  at  bridge  site  at  2  p.  m.  tif  respec- 
tive dales:  Sept.  9.  Beaver  bridge.  Union 
Township.  36  It.  span,  combination:  Sept.  10. 
Lookheart  bridge.  Jiihnsnn  Township.  20  ft. 
trestle;  Sept.  II.  Blnlne  bridge,  Mt.  Pleasant 
Township.  22  ft.  trestle. 

Great  Falls,  Mont— Until  11  a.  m..  Sept.  15. 
I>y  D.ivId  M.  Wood.  County  Clerk,  for  con- 
structing three  steel  highway  bridges. 

WilMston,  N.  Dak.— Until  10  a.  m..  Sept. 
15.  by  E.  M.  Atterbeiry.  County  Auditor,  for 
constructing  either  a  steel  bridge  with  rein- 
forced concrete  abutment  and  concrete  floor, 
or  an  all  reinforced  concrete  bridge  over 
Long  Creek.  Bridge  is  to  be  40  ft.  long.  16 
ft.  roadway  and  10  ft.  above  water  line. 
Pl.ins  and  specifications  are  to  be  furnished 
by  bidders. 

Amsterdam,  N.  Y.— Until  Sept.  15.  by  W. 
Barlow  Dunlap.  Amsterdam,  for  the  con- 
struction of  a  2-span  steel  trrldge  across  the 
Schoharie  Creek  between  the  towns  of  Flori- 
da and  Glen.  Bids  aie  to  Include  all  labor 
.and  materials  necessary  for  making  surveys, 
borings  and  designs  for  the  abutments,  pier 
and  approaches  and  the  construction  of  the 
pier  and  abutments  and  the  erection  thereon 
of  a  2-span  steel  bridge  according  to  the 
speciflcntions  of  the  New  York  State  Engi- 
neer's Deiiartment  for  steel  highway  bridge 
superstructures.  The  bridge  is  about  465  ft. 
long. 

Lancaster,  O.— Until  Sept.  12.  by  County 
Commissioners,  for  superstructure  of  bridge 
over  Hocking  Kiver  in  Berne  Township,  and 
for  superstructure  of  bridge  over  Walnut 
Creek   in  Walnut  Township. 

Allentown.  Pa.— Until  10  a.  m..  Sept.  11.  by 
County  Ciimmi.'Jsloneis  J.  S.  Troxell.  Clerk, 
for  repairing  and  for  alterations  to  a  combi- 
nation highway  and  trolley  bridge  over  Le- 
high Valley  R.  R..  at  Hokendauqua. 

Butler,  Pa. — Until  noon.  Sept.  4.  by  County 
Commissioners,  for  constructing  steel  bridge 
in  Cherry  Township. 

Franklin,  Pa.— Until  1  p.  m..  Sept.  16.  by 
County  Commissioners.  E.  K.  Smiley.  Clerk. 
for  constructing  steel  or  wooden  bridge. 

Harrlsburg.  Pa.— Until  11  a.  m..  Sept.  4.  by 
County  Commissioners.  John  S.  Longenecker. 
Chairman,  for  rebuilding  steel  highway  bridge 
over  Spring  Creek  at  Hersney.  Pa.  Certified 
check  for  $200  required  with  bid. 

Norrlstown,  Pa. — Until  noon.  Sept.  9.  by 
County  Commissioners.  Robert  C.  Miller. 
Clerk,  for  constructing  bridge  over  Mana- 
tawny  Creek  in  the  borough  of  Pottstown. 
John  H.  Dager,  Engineer. 

Norrlstown,  Pa. — Until  11  a.  m..  Sept.  11. 
by  County  Commissioners,  for  constructing 
steel  girder  bridge. 

Reading,  Pa.— Until  10  a.  m..  Sept.  11.  by 
County  Controller.  for  constructing  rein- 
forced cnnorete  bridge  at  Trap  Rock  over 
Hay  Creek  in   Robeson  Township. 

Wllkesbarre,  Pa.— Until  2  p.  rh.,  Sept.  10. 
by  J.  M.  Noriis.  County  Controller,  for  con- 
structing two  steel  girder  bridges.  Harry 
Myers.  Engineer. 

Brantford.  Ont.— Until  noon.  Sept.  4.  bv 
Samuel  Suddaby.  care  City  Clerk,  for  the 
construction  of  a  bridge  across  the  Canal  at 
the  foot  of  Alfred  St.,  work  consisting  of  con- 
crete abutments  and  wing  walls,  and  steel 
bildge  60  ft.  span.  18  ft.  roadway  and  6  ft. 
sidewalk.  Alternate  bids  will  be  received  for 
a  reinforced  concrete  arch.  T.  Harry  Jones. 
City  Engineer. 

L'Orlglnal,  Ont. — Until  noon.  Oct.  6.  by  E. 
.Abbott  Johnson.  County  Clerk,  for  construc- 
tion of  iron  highway  bridge.  115  ft.  S'lan. 
over  Big  Castor  River.  Bids  are  also  asked 
for  concrete  or  stone  masonry  work  required 
for  the  bridge. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Phoenix,  Ariz. — Until  noon.  Sept.  19.  by 
James  J.  RIgas.  Secretary  Board  of  Control, 
for  labor  and  mateilals  for  construction  of 
an  asvlum  for  the  Insane  near  Phoenix;  $45.- 
000  Is  available  for  the  work.  Thornton 
Fitzbugh.  Architect. 

Agnews,  Cal.— Until  4:30  p.  m..  Sept  14. 
by  W.  S.  Sonthelmer.  Secretary  Board  of 
Managers.  San  Jose  Cal..  for  the  construc- 
tion and  erection  of  two  buildings  (dupli- 
cates) at  Agnews  State  Hospital,  for  dis- 
turhed  and  violent  patients:  also  for  election 
of  Superintendent's  residence  at  same  hos- 
pital. Sellon  &  Hemmlngs.  State  Architects. 
Room  804,  244  Kearny  St.,  San  Francisco. 
Cal. 

Bloomlnaton,  111.— Until  Sept.  7.  by  G.  H. 
Miller,  for  reconstruction  of  third  story  of 
the  McLean  County  Jail. 


Lebanon,  Ind.— Until  Oct.  5.  by  B.  F.  Herd- 
rich.  County  Auditor,  for  remodeling  County 
Jail. 

Washington,  Ind. — Until  Sept.  9,  by  Thomaa 
Nugent.  County  Auditor,  for  remodeling 
County  Couit  House. 

Fort  Leavenworth,  Kan. — Until  11  a.  m.. 
Sept.  16.  by  Capt.  Wm.  D.  Davis.  Conslmct- 
Inp  Q.  M.,  for  tlie  construction  of  an  Isolatlori 
hositltal.  Including  plumbing,  hoi  water  heat- 
ing, electric  wiring  and  elect)  Ic  lighting  fix 
tures.  at  Fort  Leavenworth.  Odlclal  adver- 
tisement will  be  found  elsewhere  In  this  Is- 
sue. 

Boston,  Mass. — Until  11  a.  m..  Sept.  14.  by 
Quartermaster.  U.  S.  Marine  Corps.  Washing- 
ton. D  C,  for  comijlellon  of  Marine  barracks 
at   Boston. 

Baltimore,  Md.— Until  11  a.  m..  Sept  9.  by 
Edward  D.  Preston.  Ins;)ector  of  Buildings. 
City  Hall,  for  erection  of  a  building  at  Reis- 
terstown  Road  and  5ih  Ave.,  to  be  used  as  a 
school  bouse. 

Biwabik,  Minn.— Until  Sept.  5,  by  City 
Clerk,  for  erection  of  a  city  hall. 

Fort  Hancock.  N.  J.— Until  2  p.  m..  Sept 
23.  by  Caot.  M.  N.  Falls.  Constructing  Q.  M.. 
for  cbnstiuction,  plumbing,  heating  and  elec- 
tric wiring  of  one  double  set  of  N.  C.  O. 
quarters  and  two  double  sets  of  Firemen's 
quarters  at  Fort  Hancock. 

Cleveland,  O. — Until  noon.  Sept.  21,  by 
Chas.  Orr.  Director  of  Schools.  E.  6th  St..  for 
plumbing,  gas-fitting  and  sewers  for  school 
building  on  Columbia  Ave..  N.  E. 

Saybrook,  O.— Until  6  p.  m..  Sept.  14.  by 
W.  J.  Richmond.  Clerk  Board  of  Education. 
for  erection  of  a  school  house  in  Sub-District 
No.  2. 

■youngstown,  O. — Until  noon.  Sept.  7.  by 
W  N.  Ashbau^h.  Clerk  Board  of  Education. 
29  W.  Federal  St.  for  insiallaiion  of  fire  es- 
capes on  the  several  school  buildings  in  the 
city. 

Philadelphia,  Pa.— Until  10:30  a.  m..  Sept 
8.  bv  Board  of  Education.  William  Dick,  Sec- 
retary, for  constructing  new  school  building, 
to  cost  about  $500  000. 

Pittsburg,  Pa.— Until  10:30  a.  m..  Sept.  4. 
bv  Department  of  Public  Safety.  Edward  G. 
Lang.  Director,  for  erection  of  engine  house 
at  Chartieis  and  Church  Aves..  and  an  en- 
gine house  at  Allequinpa.  Wallace  and  Nul- 
ler   Sts..    Gazzam's   Hill. 

Pittsburg,  Pa.— Until  10  a.  m.,  Sept.  8.  by 
Department  of  Charities  and  Corrections. 
James  P.  Shaw.  Director,  for  construction  of 
dry  rooms  and  installing  fireproof  partitions 
at  Pittsburg  City  Home  and  Hospital.  Plans, 
etc.  with  John  P.  Brannan.  Assistant  Super- 
intendent Bureau  of  Building  Inspection,  6th 
Ave.  and  Cherry  Alley. 

Austin,   Tex Until    Sept.    19.     by     Water. 

Light  and  Power  Commissioners  for  the  con- 
struction of  a  concrete  steel  addition  to  the 
municipal  pumping  station,  approximately  89 
x6lx35  ft.  For  specifications.  hHnk  form.s  and 
other  information,  address  Walter  G.  Kirk- 
patrlck.  Engineer.  Jackson.  Miss.,  nr  The 
Water,  Light  and  Power  Commissioners. 
Austin,   Tex. 

Emory,  Tex.— Until  Se"t.  4.  by  County 
Commis.-sloners,  for  constructing  2-story 
court  house. 

Houston.  Tex.— Until  Sept  14.  by  Mayor  H. 
B.  Rice,  for  erection  of  a  2-story  8-room 
school  bpilding. 

Wheeling,  W.  Va.— Until  11  a.  m..  Sent  23. 
bv  Capt  F.  W.  Altstaetter.  U.  S.  Engrs..  for 
biilldlng  lockkeepers'  houses  at  Dams  Nos.  18 
and  26.  Ohio  River. 

San  Juan,  Porto  Rico.— Until  3  p.  m..  Oct 
19  bv  James  Knox  Taylor.  Supervising  Ar- 
chitect. Washington.  D.  C.  for  the  construc- 
tion complete  (except  elevators)  for  the  U.  S. 
Post  Office  and  Court  House  at  San  Juan. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Sacramento,  Cat.- I'ntll  11  a.  m..  Sept  3. 
Vy  County  Supervisors.  Wm.  B.  Hamilton. 
Cleik  for  the  construct  inn  of  a  macadam 
roadway  with  graded  berms  and  concrete 
culverts,  along  the  Sncraniento  to  Folsom 
road,  a  distance  of  IT  miles.  The  uiper 
courses  of  the  macadam  strip  16  ft.  in  width, 
and  for  2  ft.  each  side  thereof,  to  be  oiled 
with   heavy  asphaltic  oil. 

Chicago,  III.— Iintil  11  a.  m..  Sept.  5.  by 
Derartment  Public  Works.  Room  705.  200 
Randolph  St..  for  grading  and  nnvlne  with 
macadam  p.-vement  9Ist  St..  from  Hojme 
Ave  to  Western  Ave.,  and  Western  Ave. 
from  ?lst   St.  to  95th  St. 

Chicago,    III.— Until    11    a.    m..    Sent.    9.    by 
Board    Local    Improvements.    Chailes    A.    V. 
Standisb.  Secretary,  for  paving  work,  as  fol- 
lows:    Four  contracts  for  paving  with   vltrl 
fled   brick,   seven   contracts   for   paving   with 
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asphalt,  one  contract  for  pavlns:  with  lime- 
stone and  two  contracts  for  paving  with  blast 
furnace  slag. 

Bioomington,  Ind. — Until  2  p.  m..  Sept.  9. 
by  S.  M.  Kerr,  County  Auditor,  for  construct- 
ing macadam  road  in  Van  Buren  Township. 

Corydon,  Ind.— Until  2  p.  m..  Sept.  8.  by 
Frank  E.  Waison.  County  Auditor,  for  con- 
structing giavcJ  or  macadam   road. 

Martinsville,  Ind. — Until  2  p.  m..  Sept.  8.  b> 
B.  E.  Thornburg.  County  Auditor,  for  con- 
structing 2  miles  of  gravel  road  in  Brown 
and  Lewis  Townships,  and  l^i  miles  of  gravel 
road    in    Brown    Township. 

Muncie,  Ind.— Until  Sept.  8.  by  John  A. 
Jackson,  City  Clerk,  for  resurfacing  with 
brick  portions  of  several  streets. 

Louisville,  Ky, — Until  Sept.  3.  by  Board 
Puhlc  Works  for  constructing  new  granitoid 
sidewalks  to  cost  about  J12.000. 

Baltimore.  Md.— Until  11  a.  m..  Sept.  9,  by 
Commissioners  for  Opening  Stieets,  Eugene 
F.  Rodgers.  Clerk.  Hcen  Bldg..  for  grading 
curbing,  guttering  and  paving  with  tarred 
macadam  or  macadam  portions  of  Granada 
Ave.  and   Springdale  Ave. 

Muskegon,  Mich. — Until  noon,  Sept.  8.  by 
B.  H.  Tellman.  City  Recorder,  for  paving  por- 
tions of  First  St.  and  Miller  Ave.,  with 
bituminous  macadam  waterproof  pavement 
and  combination  curb  and  gutter  2%  ft.  wide 
on  each  side  of  streets, 

Kirksville,  Mo, — Until  8  p.  m..  Sept,  7,  by 
J.  C.  Carothers.  City  Clerk,  for  constructing 
16  000  sq.  yds.  vitiifled  brick  pavement  and 
6.400  lin.  ft.  concrete  curb.  Official  adver- 
tisement will  be  found  elsewhere  in  this  is- 
sue. 

St.  Louis,  Mo.— Until  Sept.  15.  by  Board 
Public  Improvements,  for  paving  about  6% 
miles  of  streets.  Estimated  cost  is  $315,000. 
and  portions  of  seven  streets  will  be  paved 
with  asphalt,  three  streets  with  brick,  one 
street  with  bitulithic.  one  street  witii  granite 
and  two  streets  with  telford. 

Edgewater,  N.  J.— Until  8  p.  m..  Sent.  14. 
by  Clarence  E.  Booth,  Borough  Clerk,  for 
grading,  macadamizing  and  guttering  12.850 
ft.  of  road.  Watson  G.  Clark.  Borough  En- 
gineer, Tenafly,   N,   J. 

Bedford,  N,  Y,— Until  4  p.  m..  Sept,  8,  by 
Joseph  E.  Merriam.  Town  Clerk.  Mt.  Kisco. 
N.  T..  for  macadamizing,  grading,  etc..  8  miles 
of  road.  Bryne  &  Darling,  Engineers,  White 
Plains.  N.  Y. 

Brooklyn,  N,  Y,— Until  11  a.  m..  Sept.  9.  by 
Bird  S.  Coler.  Borough  President,  for  the 
work  under  five  contracts  for  paving.  Larg- 
est contract  calls  for  regulating  and  repav- 
iTig  with  asnhalt  pavement  on  a  concrete 
foundation  the  roadway  of  Prospect  PI.,  the 
work  including  6.120  sq.  yds.  of  asphalt  pave- 
ment, including  binder  course.  850  cu.  yds. 
concrete.  410  lin.  ft.  new  curbstone,  furnished 
and  set  in  concrete,  etc. 

New  York,  N.  Y.— Until  3  p.  m.,  Sept.  10. 
by  the  Park  Board.  Arsenal  Bldg..  5th  Ave. 
and  64th  St..  for  labor  and  materials  for 
constructing  and  laying  hexagonal  asphalt 
block  walks  from  Bartow  station  to  the 
City  Island  Bridge,  In  Pelham  Bay  Park,  and 
from  the  junction  of  Jerome  Ave.  and 
Mosholu  Parkway  to  the  Van  Cortlandt  Sta- 
tion, in  Van  Cortlandt  Park,  in  the  city  of 
New  York.    Security  required  is  58.000. 

Cambridge,  O. — Until  noon.  Sept.  10,  for 
grading,  drainage,  curbing  and  paving  of 
several  streets,  the  work  Including  16.000  cu. 
yds.  excavation:  28.296  sq.  vds.  brick  paving; 
16,600  lin.  ft.  straight  curb;  2.560  lin.  ft.  15- 
in.  pipe  sewer,  etc.  O.  M.  Hoge.  City  En.gi- 
neer.  Sepaiate  bids  will  also  be  received  for 
furnishing  the  brick.  Official  advertisement 
will  be  found  elsewhere  In  this  issue. 

Muskogee,  Okla. — Until  Sept.  8.  by  L.  B. 
Klnsey,  City  Engineer,  for  constructing  50.- 
000  sq.  yds.  of  bituminous  concrete  pave- 
ment. 

Ingram,  Pa. — Until  5  p.  m..  Sept.  7,  by  D, 
H.  Hainer,  Borough  Clerk,  for  grading,  curb- 
ing and  paving  on  In,gram  Ave. 

Mllford.  Pa.— Until  Sept.  15,  by  State  High- 
way Department.  Han  isburg.  Pa.,  for  con- 
structing following  roads  In  Pike  County: 
Lehman  Township,  7,7U0  ft,;  Green  Town- 
ship,  18.675  ft. 

Tomah.  Wis Until  2  p,  m.,  Sept.  17,  by  D. 

J.  Aller.  City  Clerk,  for  constructing  brick 
pavement. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

^gnews,  Cal, — See  under  Bids  Asked  Mis- 
cellaneous. 

Oakland.  Cal.— Until  10  a.  m..  Sept.  16.  by 
Board  Public  Works.  Walter  B.  Fawcett 
Secretary,  for  labor  and  materials  for  con- 
structing vitrified   pipe  sewer   in   Fallon   St., 


65th    St.    and    Oak   St.     Bond   for   J3.000   re- 
quired of  successful  bidder, 

Washington,  D,  C — Until  noon.  Sept,  14, 
hy  District  Commissioners,  for  constructing 
Sec.  3  of  East  Side  Intercepting  sewer,  boun- 
dary to  Biookland.  Plans,  etc.,  with  Chief 
Clerk,  Engineers  Department,  427  District 
Bldg. 

Chicago,  111.— Until  11  a.  m..  Sept.  9.  by 
Board  Local  Improvements.  Charles  A.  V. 
Standish.  Secretary,  for  12  contracts  for  con- 
stnicting  drains, 

Chicago,  III,— Until  11  a.  m..  Sept.  10.  bv 
Board  Local  Improvements.  Charles  A.  V. 
Standish.  Secretaiy.  for  constructing  brick 
sewer,  concrete  bulkhead,  concrete  Inverted 
siphln.  etc..  in  South  Kedzle  Ave. 

Columbus,  Ind.— Until  7:30  p.  m..  Sept,  7. 
by  L.  V.  Orr.  City  Clerk,  for  constructing 
lateral  sewers. 

Evansville,  Ind,— Until  10  a.  m.,  Sept.  5,  by 
Board  Public  Works.  W.  F.  Wunderllch. 
Clerk,  for  constructing  six  local  sewers  10  In. 
and  12  in.  pipe. 

Normal  City  (P.  O.  Muncie),  Ind.— Until 
Sept.  8.  by  J.  G.  Mendnnhall.  City  Clerk,  for 
constructing  sewer  in    McKinley   Ave. 

Duluth,  Minn, — Until  10  a.  m..  Sept,  4,  by 
Board  Public  Works,  R.  Muchlson.  Clerk,  tor 
constructing  sanitary  sewer  In  W.  4th  St. 

Vicksburg,  Miss.— The  date  for  opening  the 
bids  for  the  construction  of  a  system  of 
house  sewers  has  been  postponed  from  Sept. 
7  to  Sept.  14,  190S.  The  work  comjirlses 
about  30  miles  of  27-in  to  8-in  pipe  sewers, 
with  the  necessary  manholes,  flushtanks.  etc. 
For  specifications,  blank  forms  and  other  In- 
formation, address  Walter  G  Kirkpatrlck, 
Engineer.  Jackson,  Miss. 

Brooklyn.  N.  Y.— Until  11  a.  m..  Sept.  9.  by 
Bird  S.  Coler.  Borough  President,  for  labor 
and  material  requited  for  constructing  sew- 
ers in  Scott  Ave.,  from  Newtown  Creek, 
north  of  Metropolitan  Ave.  to  St.  Nicholas 
Ave.,  etc..  Sec.  2.  Estimated  cost  of  work  is 
$278,727  and  it  includes  1.409  lin.  ft.  of  186 
in.  sewer  and  960  lin.  ft.  of  180  in.  sewer 
57.000  lin.  ft.  of  bearing  piles,  and  an  outlet 
chamber,  etc 

Brooklyn,  N.  Y — Until  11  a.  m..  Sept.  9.  by 
Bird  S.  Coler.  Borough  President,  for  con- 
structing sewer  in  Prospect  PI.  estimated  to 
cost  $1,018.  and  reconstructing  sewer  in 
Stewart  St..  estimated  to  cost  $1,865. 

Brooklyn.  N.  Y.— Until  11  a.  m..  Sept.  16. 
by  Biid  S.  Coler.  Borough  President,  for 
constructing  sewer  in  E.  9Sth  St..  Sec  I.  esti- 
mated to  cost  $60,077.  a  sewer  in  E.  9Sth  St.. 
Sec.  2.  estimated  to  cost  $95,090.  and  a  sewer 
in  S5th   St..  estimated  to  cost  $8,039. 

Saranac  Lake,  N.  Y. — Until  1:30  p.  m.. 
Sept.  8.  by  Seaver  A.  Miller.  Village  Clerk. 
for  constructing  about  two  miles  of  6  in.  tD 
10  in.  sewers.  John  S,  Collins,  Engineer,  444 
Broadwa>",  Albany,  N,   Y, 

Dayton,  O — Until  noon.  Sept,  4.  by  W.  A. 
Budroe.  Cleik  Board  Public  Service,  for 
cleaning  about  three  miles  of  storm  water 
sewers. 

Upper  Sandusky,  O, — Until  noon,  Sept.  15. 
by  A.  H.  Stutz.  Village  Clerk,  for  construct- 
ing about  5.275  ft.  combined  sanitary  and 
storm  sewers.  20  to  48  ins.  in  diameter;  30  in. 
sewers  and  under  to  be  of  vitrified  pipe,  oth- 
ers to  be  of  reinforced  concrete,  brick  or 
vitrified  pipe.  The  Riggs  &  Sherman  Co., 
Engineers.    Toledo,    O, 

Pittsburg,  Pa. — Until  10:30  a.  m..  Sept.  4. 
by  Department  Public  Safety.  Edward  G. 
Lang.  Director,  for  constructing  sewer  for 
Patrol   Station  No,   4, 

Milwaukee,  Wis.— Until  10:30  a,  m..  Sept, 
5.  by  Board  Public  Works  Ciiarles  J,  Poets?h' 
Chairman,  for  constructing  Sec.  1.  of  con- 
crete sewer  in  Chicago  Ave.  and  Montana 
St.  Certified  check  for  $1,800  required  with 
bid. 

Milwaukee,  Wis.— Until  10:30  a.  m.,  Sept.  8, 
bv  Board  Public  Works.  Charles  J.  Poetsch. 
Chairman,  for  constructing  and  laying  house 
drains  and  water  service  connections  In 
portions  of  38th  St.  and  40th  St, 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Stamford,  Conn, — Until  2  p.  m..  Sept.  10.  by 
Stamford  Water  Co..  125  Atlantic  St..  for 
constructing  a  dam.  together  with  other 
works  necessary  for  the  enlargement  of  the 
reservoir  of  the  company.  The  work  Includes 
about  48.000  cu.  vds.  of  earthwork;  LSf^'O  cu 
yds.  of  rock  excavation:  14.000  cu.  yds.  of 
concrete:  1.200  cu.  vds.  of  rubble  masonry; 
1.800  sq  yds.  of  riprap  paving;  12.000  lin.  ft. 
of  wire  fencing:  3.000  lin.  ft.  of  timber  rail- 
ing: ?,.^0  lin.  ft.  of  Iron  railing,  and  2n0  lin.  ft. 
of  vitrified  nipe  culvert.  A.  B  Hill.  Engineer. 
100  Crown  St.  New  Haven.  Conn. 


Chlcaoo,  III.— Until  11  a.  m..  Sept.  9,  by 
Board  Local  Improvements.  Charles  A.  V. 
Standish.  Secretary,  for  11  contracts  for  con- 
structing water  supply  pipes. 

Manchester,  Mass, — Until  Sept.  4,  by  Water 
Commissioners.  K.  J.  Merrill.  Chalrrhan.  for 
erecting  a  steel  standplne.  60-ft.  diameter 
and  70  f;.  high  Raymond  C.  Allen,  Man- 
chester.  Is  Engineer. 

Gulfport,  Miss.— Until  8  p,  m..  Sept,  15,  by 
Mayor  J.  W.  Thomas,  for  construction  of  a 
re'nforced  concrete  leservolr.  M.  F.  Sulli- 
van, City  ETnglneer.  Official  advertisement 
will  be  found  elsewhere  In  this  Issue. 

New  Haven,  Mo.— Until  Sept.  14.  by  City 
Clerk,  for  furnishing  and  installing  water 
woiks  system  for  the  citv.  Including  4  In..  6 
in.  and  8  In.  pipe  line,  hydrants,  valves,  con- 
crete reservoir,  air  compiessor.  air  lift  pump, 
boiler,  and  deeir  well  drilling.  Plans,  etc.. 
with  Edw:trd  Hebheler.  New  Haven,  and  at 
office  of  the  Engineer  W,  A,  Fuller,  Chemi- 
cal Bldg.,   St.   Louis.   Mo. 

Garfield,  N,  J.— Until  8  p.  m.  Sept  4,  by 
Geo  H.  Wright,  Borough  Clerk,  for  extend- 
ing water  distribution  system  and  erecting 
steel  stand  pipe. 

Hopewell,  N.  J.— Until  8  p.  m..  Sept.  10.  by 
E.  V.  Savage.  Borough  Clerk,  for  construct- 
ing reservoir  anri  pipe  line  C.  A  Hague, 
Consulting  Engineer,  52  Broadway,  New 
York 

Cohoes,  N,  Y, — Board  of  Water  Commis- 
sioners. A.  T.  Kniffln,  Superintendent,  desire 
bids,  accompanied  hy  detailed  plans  and  spe- 
cifications for  constructing  a  mechanical 
filtering  plant.  General  specifications  and 
informattnn  may  be  obtained  from  the  Water 
Commissioners. 

Wellsvllle.  C— Until  noon.  Sept.  5.  by 
Board  Public  Service,  for  constructing  new 
steel  water  sunply  cribs  and  pipe  connec- 
tions. Chas.  C.  Ewlng.  Superintendent  of 
Water  Works. 

Chambersburg,  Pa. — Until  6  p.  m..  Sept.  7. 
by  E.  V.  Frey.  Clerk  of  Council,  for  labor  and 
materials  for  construction  of  concrete  dam 
and  sidewalls  and  supplying  and  building 
therein  of  wrought  iron  headcate.  at  Slloam 
Pumping  Station.  Official  advertisement  will 
be  found  elsewhere  In  this  Issue. 

Franklin,  Pa,— Until  1  p.  m..  Sept,  11.  by 
County  Commissioners,  E.  K.  Smiley.  Clerk, 
for  constructing  reinforced  concrete  reservoir. 

Pleasantvllle,  Pa.— Until  4  p.  m.,  Sept.  10, 
bv  R.  M.  Davidson.  Chairman,  for  dtcelng 
(average  cut  4  ft.),  leading  Joints  and  back- 
filling about  4.000  ft..  2  In.  galvanized  Iron 
liipe.  10.000  ft..  4  in.  cast  Iron  pipe,  and  2.500 
ft.  6  In.  cast  iron  pipe  for  the  borough. 

Geddes,  S,  Dak.— Until  8  p.  m.  Sept  10,  by 
L.  L.  Davis.  City  Auditor,  for  construction 
of  22x22  ft.  wooden  tank  on  SO  ft,  steel  tow- 
er. 

Mitchell,  S.  Dak,— Until  Sept.  7,  by  City 
Clerk,  for  constructing  4  In.  water  main. 

Cumberland,  Wis, — See  under  Bids  Asked — 
Materials.   Machines.  Supplies.   Tools,   etc. 

Milwaukee,  Wis.— Until  10  a.  m.,  Sept.  5, 
by  Park  Commissioners.  Frank  P.  Schumach- 
er. Secretary,  for  laying  water  pipe  from 
main  to  center  plots  and  In  center  plots  of 
22d  or  Washington  Ave.,  from  National  Ave. 
to  Lincoln  Ave. 

Sturgeon  Bay,  Wis. — Until  8  p.  m.,  Sept.  7. 
by  H.  C.  Leonhardt.  City  Clerk,  for  furnish- 
ing material  and  installing  a  system  of  heat- 
ing conduits;  also  a  system  of  water 
mains  in  the  streets  and  alle.\s  of  Sturgeon 
Bav.  Bids  will  be  received  upon  the  mate- 
rial f.  o.  b.  cars  Sturgeon  Bay  rtnd  for  the 
installation  of  same  separately,  and  also  up- 
on the  work  as  a  whole.  T.  Maltbv,  Engi- 
neer, 803  Great  Northern  Bldg.,  Chicago,  III. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  th« 
notes  being  a"— ange'l  alphabetically  by 
states: 

Morrison,  III,— Drainage  Work.— Until  2 
p.  m  ,  Sept.  12.  bv  Commissioners  Enterprise 
Drainage  District  at  office  of  McCalmont  & 
Ramsav,  for  constructing  ditches  requiring 
removal  of  111.000  cu.  yds.  of  material.  John 
D.  Arey.  Engineer,  Sterling    III. 

New  Orleans,  La.— Dredging.— Until  11  a. 
m.,  Sept.  8,  bv  Lieut.  W.  Willing,  U.  S. 
Engrs..  for  dredging  about  900.000  cu.  yds.. 
In  two  jobs,  between  Vermillion  Bay  and 
Mermenfan  River.  La..  In  connection  with 
construction  of  Intercostal  canal  In  Louisi- 
ana. The  cnnal  Is  to  be  about  914  miles 
long;  70  ft.  wide  at  top,  5  ft.  deep  at  mean 
low-water  level. 

Brooklyn,  N,  Y, — Dredging. — Until  11  a. 
m..  Sept.  IS.  by  Bird  S.  Coler.  Borough 
President,  for  dredging  ahout  9.000  cu.  yds. 
scow  measurement  from  Gowanus  Canal. 

Brooklyn,  N.  Y.— Grading  Park.— Until  3 
p.  m..  Sept.  10.  bv  Park  Board.  Arsenal 
Bldg..  5th  Ave.  and  64rh  St..  for  labor  and 
materials   necessary     to     grade     Greer.point 
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Park,  BorouKh  of  Brooklyn.  toKcihcr  with 
all  the  work  Incidental  thereto.  Security  rc- 
qulri'd  is  »9.000. 

Houston,  Tex.— Drainage  Work.— Until  2 
p.  ni.,  Sept.  .'>,  by  South  Kn<I  Ijind  Co.. 
Houston.  Tex.,  for  the  construcllmi  of  about 
seven  miles  lateral  dltili,  with  bottom  width 
of  4  ft.  and  I'n  miles  of  main  illleh  with 
bottom  width  of  from  I  ft.  to  11  ft.,  all 
ditches  rauKlnK  from  "i  to  7  ft.  deep,  the 
total  work  behiK  approximately  l.'iO.UUO  cu. 
vds.  of  excavation.  Speriiiciitlons,  etc.,  with 
F.  I...  Dormant,  C.  V...  Kiam  Bids..  Houston, 
Tex.,  or  Ilarman  KnKlneerIng  Co.,  Peoria. 
111. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Agnews,  Cal.  -INiwei  riant.  lOtr.-  liuil 
4:30  p.  m..  Sepi.  11.  by  W.  M.  Soulbeinier. 
Secretaiv  Huard  of  Managers.  T  West  Sania 
Clara  St..  San  Jose.  Cal..  for  furnishiiiR  anil 
erecting  a  complete  power  plant,  conduit  and 
sewer  systi'ms  at  .Xgnews  State  llip.spital. 
Plans,  etc..  .il  A.^news.  at  San  Jose,  with 
SelloM  &  Heniniings.  Stale  An-hiteels.  :;i  1 
Kearny  St..  San  Francisco,  and  with  State 
Fngineerins  Department.  Capitol.  Sacramen- 
to. 

Oakland,  Cal.— Kiprap  Wall.— I'ntil  10  a. 
m..  Sept.  It),  by  Board  Public  Works.  Walter 
B.  Fawcetl.  Secretary,  lor  construction  of 
riprap  wall  aloiiK  channel  between  Sth  St. 
bridge  and  U'lli  St.  Hoiid  for  $7..'>0iJ  reiiuired 
of  successful   hiddel-. 

Wilmington,  Del. — l.iglit  Hnuse  Foundation. 
—Until  U  a.  m..  Sept.  la.  by  the  l.ishi  llous.- 
Kngineer.  Wilmington.  Del.,  for  erecting  the 
foundation  for  the  light  house  at  Miah  Maui 
Shoal    Light   Station.    Delaware    Bay.   X.   J. 

New  York,  N.  Y.—Dampprooting.— I'ntil  :'. 
p.  m..  Sept.  '.I.  bv  Contract  Clerk.  Tiustee-; 
Bellevue  and  Allied  Hospitals.  Il'.i  E.  jeth  St.. 
for  labiu-  and  materials  required  for  tlie  tear- 
ing down  and  removal,  e.xcavation.  niasonrv . 
dampprooHng.  repairing  and  replacing  nf  ma- 
chinery and  all  other  woik  lecpiire'd  i.i.  ren- 
der st)und  and  perfect  the  ilampprnnting  oi 
elevator  iiits.  and  damaged  elevator  machin- 
ery at  Fordliam  Hospital.  Crotona  .\\<:  .and 
the  Soutii.iM  Biiulevard.  New  York.  Surely 
re<|uiri(l  is  JJ.nuu. 

Cincinnati.  O.— Tow  Boat.— Intil  -  p.  m.. 
Sept.  y.  by  Ut.-Col.  J.  G.  Warren.  C.  S. 
Engis..  for  building  wooden  hull  towboat  witli 
snagging  appliances. 

Xenia.  O.— Power  Plant.  Etc. — I'ntil  noon. 
Sept.  19.  bv  Trustees  Ohio  Soldiers'  and 
Sailors'  Orphans'  Home.  Col.  John  C.  Ro- 
land. Secretary,  for  materials  and  labor  for 
building  new  power  plant  and  remodeling 
present  system  of  light  and  water  at  Ohici 
Soldiers'  and  Sailors'  Orphans'  Home.  Bids 
will  be  received  at  the  same  tinn'  for  the 
purchase  of  tlie  old  mechanical  ec|uipmeni. 
Plans,  etc..  at  offlee  of  J.  L.  Smith.  Superin- 
tendent. Xenia.  and  with  Frank  L,.  Pack- 
ard.   Architect.  Columbus,   O. 

Pittsburg,  Pa.— Resetting  Boiler.  Etc. — Un- 
til 10  a.  n\..  Sept.  N,  by  Department  of  Chari- 
ties and  Corrections  James  P.  Shaw.  Direc- 
tor, for  resetting  a  boiler  and  rebuilding  a 
foundation  at  tlie  Municipal  Hospital.  Bed- 
ford Ave.   aral   Francis  St. 

Pittsburg,  Pa.— 'I'unnel. —Until  10:30  a.  m.. 
Sept.  :!.  by  Department  Charities  and  Cor- 
rections. James  P.  Shaw.  Director.  Till  4th 
Ave.,  for  building  reinforced  eonci-ete  steel 
pipe  tunnef  al  the  eity  farm  at  Mavshalsea. 
the  work  including  20  lin.  ft.  reinforced  tun- 
nel. Type  A:  i;oo  lin.  ft.  leinforeed  tunnel. 
Type  B;  ITiO  lin.  ft.  leinlorced  tunnel.  Tvpi' 
C.    and    1 111.11011    ll.'S.    of    steel    reinfurii-inent. 

Fort  Sumter  (P.  O.  Moultrieville),  S.  C. — 
Wharf— I'ntil  miiMi.  Sept.  II.  by  Jos.  T  Dav- 
idson.  Constructing  Q.  M..  for  constructing 
wooden   wharf  and   approach  at  this  post. 

Memphis,  Tenn.— Barges. — Until  noon. 
Sept.  7.  by  Cart.  Wm.  D.  Connor.  U.  S. 
Engrs..  for  furriisliing  three  creosoted  wood- 
en baiges. 

Sturgeon  Bay,  Wis.— Heating  Coiuluits. — 
See  under    Bids  .\sked— Water  Supiiiy. 

Niagara  Falls,  Ont.— Rifle  Range.  — Until 
ntion.  Sept.  s.  1»\  K.  F.  Jaivis.  Sei-reary  De- 
Iiartment  of  Militia  and  Defence.  Ottawa. 
Ont..  for  construction  of  a  rifle  range  al 
Niagara-on- the- Lake. 

Materials, Machines, Supplies, Tool, Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C— Piles. — I'ntil  noon. 
Sept  '■>.  py  Maj.  Spencer  Cosby.  U.  S. 
Engrs..  for  fmnlshing  and  delivering  piles 
on   I'anuMikiy    RiV"-r.   Va. 

Washington.  D.  C. — Luniber-Untll  noon, 
Sept.  '.".  by  .Maj.  Spencer  CosViy.  U.  S.  Engrs., 


fill      furnishing     uiul     ilellvi'rlng     lumber     on 
i'ork  River.   Va. 

Atlanta,  Ga.— .Motor.— Until  10  a.  m.,  Sept. 
!>,  by  R.  V.  Lji  Dow,  Superintendent  of  Pris- 
ons and  Prisoners.  Washington,  IJ.  C.  for 
furnishing  and  delivering  at  the  U.  S.  Peni- 
tentiary. .Mlanta.  one  ^r.-llP.  electric  motor 
and    material. 

Baltimore,  Md. — Boat  Repairs.— Until  11 
a.  m.,  Sept.  9.  by  O.  F.  Lackey,  Harbor  En- 
gineer, for  labor  and  materials  for  repairs 
to  ice  boats  "Annapolis"  .and  *'F.  C.  La- 
trobe." 

Kansas  City,  Mo.— Boiliis,  Kle— Until  2 
]..  m..  Sejit.  11,  by  Board  Public  Works, 
K..I11H  W.  (.nndnow.  Secretary,  for  Installa- 
llon  of  boilers  and  sundry  heating  apjiaratus 
a  I    the  City   Workhouse. 

Raleigh,  N.  C.— Eleitric  Elevator.- I'ntil  3 
11  m..  Sept.  2:!.  bv  James  Knox  Taylor.  Su- 
piivising  Arcliitect.  Washington.  L>.  C.  for 
an  ili-ctric  p.assenger  elevator  in  the  U.  S. 
Post   Dfliie  and  Court  House  at   Raleigh. 

New  York,  N.  Y.— Timber,  ?^tc.— Until 
9:4.'>  a.  m..  Sept.  8.  bv  Chief  Clerk  Board  of 
llealtli.  .'i.ith  St..  and  8th  -Vve..  for  furnish- 
ing and  delivering  timoer.  lumber,  molding, 
etc..  to  the  Tuberculosis  Sanatorium  at  Otis- 
ville.  Oiange  Countv,  New  York,  during  the 
year   inOS. 

White  Plains,  N.  Y.— Electrical  Equiii- 
nient.  Etc. — Until  2  p.  m..  Sept.  10.  by  Coun- 
IV  Supervisors.  Cbaunoy  T.  Seeor.  Cbair- 
n'lan  Building  Committee.  for  electrical 
etiuipment  and  engines  and  dynamos,  also 
for  carpets  and  rugs  to  be  used  in  the  Su- 
preme Court  Building  and  Hall  of  Records 
now  under  con.struction.  Lord  &  Hewlett. 
.\rchitects.    3iri   Fifth   Ave..    New    York. 

Athens,  0.— Boilers.— Until  noon.  Sept.  22. 
bv  .1.  T.  Hanson.  M.  1)..  Secretary  Trustees 
.\tliens  State  Hospital,  for  materials  and 
labor  for  installing  new  boilers  at  State  Hos- 
;.ital.  Flank  L.  Packard,  Architect.  Colum- 
bus.  O. 

Cincinnati,  O.  —  Machine  Tools.  —  Until 
noon.  Sept.  22,  bv  Trustees  Commissioners  of 
Water  Works.  Elmer  G.  Prior.  Clerk,  for  the 
.(instruction  and  delivery  of  machine  tools 
and  other  apinntenanees  for  the  several 
pumping  statiims.  tlie  filter  plant  and  the 
intaki-  pier  of  tin-  eity. 

Columbus  Barracks,  O. — IClectric  Elevator. 
—Until  10  a.  m..  Sept.  10.  by  Capt.  H.  J. 
Hirseh.  Constructing  'Q.  M..  for  furnishing 
an  electric  elevator  for  new  hospital  at 
Colmnlms    Barracks. 

Harrisburg,  Pa. — Vacuum  System. — Until 
Sept.  .s.  bv  Samuel  R.  Rambo.  Superintend- 
.11 1  Public  Grounds  and  Buildings,  for  in- 
stalling vacuum  and  compressed  air  clean- 
ing systi-m  in  State  Capitol  and  State  Li- 
brar\'    .\lusetini. 

Cumberland,   Wis.— Generators.  Etc. — Until 

5  II.  m..  Sept.  14.  by  A.  F.  Wright.  City 
Clerk,  for  changes,  improvements  and  addi- 
tions to  the  electric  light  and  water  works 
l>lant.  the  work  comiuising  in  the  main  the 
furnishing  and  installation  of  one  or  two. 
tliree-phase  generators  (eapacitv  75  and  100 
KW.).  direct  connected  to  Corliss  type  en- 
gines of  equal  capacity,  brick  building,  motor 
driven  triplex  pump,  condenser,  heater,  boil- 
>r.  feed  pump  and  various  other  auxiliaries. 
Oscar  Claussen,  Consulting  Engineer.  St. 
Paul.    Minn. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Greenway.  Ark. — l)ii<  h  W.nk. — Contraits 
lor  constructing  main  ditch  and  laterals  of 
Clay  Countv  Drainage  District  No.  ."1.  J.  D. 
Mitchell.  Engineer,  were  awarded  on  Aii.g. 
20  to  J.  S.  Simpson  and  I.  C.  Leggitt.  of  Rec- 
tor Ark.,  at  following  bid:  Main  ditch.  « 
miles  (200.000  cu.  vds.).  $0.0931:  laterals.  .". 
miles  (50.000  cu.  yds.).  $0.20.  Main  ditch  is 
ilredge  work  and  laterals  team  work 
Priic  includes  clearing  of  rl.ght   of  way. 

Marysville.     Cal. — Bridge. — Western    Bridge 

6  Construction  Co..  al  $3.52.".  for  substruc- 
ture and  $3  l.'iO  for  concrete  abutments,  for 
eounty  bridge  over  Simmerly  Slough. 

Sacramento,  Cal. — Sewers —Cotton  Bros. 
&  Co..  Ashland.  Cal..  at  f<illowing  bids  for 
constructing  sections  <if  reinforced  concret. 
monolithic  sewer:  Si'c.  1.  $15,233;  Sec.  2.  $9.- 
115-  Sec  3  $8,991:  Sec.  4.  $11.21::  Sec.  5.  $S.- 
2(18;  Sec.  6.  $15  786:  Sec.  7.  $1;  241;  Sec.  8.  $5.- 
739.  For  constructing  trunk  line  sewer  of 
lilain  monolithic  concrete  contracts  were  let 
as  follows:  Sec.  9.  Williams  &  Belsey.  $4.- 
150:  Sec  10.  T.  E.  Clark.  $1,431;  Sec.  11.  T. 
M.  Burns.  $5.t;37.  For  laterals,  main  sewer.< 
.if  plain  monolithic  concrete  and  vitritted 
iron  pine.  T.  E.  Clark  was  awarded  contract 
at  $3  818.  For  lateral  main  sewers  of  vitii- 
lied  iron  pine  contracts  weri'  let  to:  12tb  St.. 
Cotton  Bros.  &  Co..  $1  SS5:  15lh  St..  McGllllv- 
rav  Con  Co..  $2,111;  19th  St..  Cotton  Bros.  & 
C6  $1,885;  24tb  St..  Cotton  Bros.  &  Co..  $4.- 
190-  25tb  St..  Cotton  Bros.  &  Co..  $1.8(18;  29th 


St..  Siiuth.  Cotton  Bros.  &  Co..  $o.36C;  29th 
St..  North.  Chas.  Moore  &  Son.  $2,751;  Mc- 
Klnlt'>    Park.  Chas.   Moore  &   Son.  $1,119. 

San  Francisco,  Cal. — Sewer.  Paving.— J.  A. 
Dowllng.  .It  $5,775.  for  sewer  In  Sacramento 
St.;  <;.  W.  McGinn  &  Co..  al  $7,852,  for 
iinsalt  bloc-k  pavement  on  concrete  founda- 
tion on  Minna  St. 

Florence.  Colo. — Bridge— Fox  &  Smith. 
Fliirenie.  .It  aliiiut  $2. .5(10.  for  concrete  bridge 
over  O.ak   Creek,   near  Williamsburg. 

De  Funiak  Springs,  Fla. — Water  Works. — 
.1.   B.  MiCiarv  ti  Co..  Atlanta.  Ga..  for  water 

works   fur  this  place. 

Rome,  Ga. — Paving.  — Georgia  Engineering 
*  Construction  Co..  at  $103,500.  for  41.000  gq. 
yds.    brick   paving  on   concrete  base  for  city 

Villisca,    la. — Ofiera    House. — I..    D.    Ashby. 

Kill  ii.ik.  I:t..  for  biiililing  iiiiera  house  here. 

Kuna,  Idaho. — Bridge.— Newton  J.  Pethtel. 
for  building  wagon  bridge  over  Indian  Creek 
.■It   this  place. 

Alton,  III. — Sewer. — F'red  Gerdes  at  follow- 
ing bid  for  constructing  North  St.  sewer:  22- 
in.  iii|)e  $1.19  jjer  ft.;  20-in.  pipe.  $1.0ti;  15-ln. 
liipe.  7t>  cents;  12-in.  piiie.  19  cents:  lo-in. 
pipe,  42*s  ce:its;  and  fi-in.  pipe.  271^  cents. 
Contract  amounts  to  about  $10,000. 

Aurora,  III. — Briilges. — Roemheld  Constiuc- 
lion  Co..  171  La  Salle  St..  Chicago.  III.,  at 
$3.".XS2  for  east  bridge  over  Fox  River,  and 
.<::i.733  for  west  bridge. 

Champaign,  III. —  Bridge. — Elkhart  Bridge 
Co..  F:ikhart.  liid..  at  $5,013.  for  144x14  ft. 
inin  bridge  to  he  erected  over  the  Sangamon 
River  in  Newcomb  Township. 

Chicago,  III. — I'aving. — Citizens'  Construc- 
tion Co..  138  Washington  St..  for  iiaving  on 
West  81st  St..  with  vitrified  brick  on  6-in. 
concrete  base. 

Colchester,  III. — Sewer. — Frank  Dunsworth 
.■It  $5.25  jier  rod  for  constructing  sewer  for 
this  place. 

Creston,   III Water  Mains.— Bellis  &   Gale. 

(/)re,gon.   111.,   for  extending  water  mains. 

Litchfield,  III. — Sewer. — Federal  Improve- 
ment (^1..  115  La  Salle  St..  Chicago.  III.,  at 
?27,S9(i.   fcr  constructing  sewer  for  city. 

Macomb.  III. — Sewer. — Claude  R.  Butcher. 
at  $3,812.  for  laving  sewer  and  laterals  in 
Niiitli   Mechanic   St. 

Virginia.  III. — Bridge. — Illinois  Bridge  Co.. 
Jacksiinville.  111.,  at  $1.0S5.  for  three  30-ft. 
steel  bridges  for  county. 

Indianapolis,  Ind. — Sewers. — O'Doimell  & 
Co..  at  $1.:S3  i>er  lin.  ft.  for  sewer  in  St.  Peter 
St.;  Schauer  ti-  Roesinger  at  $1..53  per  lin.  ft. 
for  sewer  in  Oxford  St. 

Lafayette.  Ind. — Biiiige. — Ixifayette  Engi- 
neering Co..  Lafayette.  Ind..  for  60-ft.  bridge 
v.-iti)  concrete  floor  to  be  erected  on  Davis 
Ferr\-   Road  ever  Copjterhead  Pond. 

Seymour,  ind. — Sewer. — De  Golyer  &  Walsh 
at  following  bid  for  constructing  sewer  in 
Central  Ave.:  Main  sewer.  1.950  feet.  10  In. 
tile,  at  35  cts.  per  lin.  ft.  and  tiO  cts.  for  each 
T  and  Y;  1.6S5  ft.  of  laterals.  S  in.  tile  at  30 
cts.  iicr  lin.  ft.,  .inil  45  cts.  for  each  T  and  T. 
Leavenworth.  Kan.— Bridge. — Leavenworth 
Bridge  Co..  at  $5.oiiii  for  new  bridge  over  Big 
Stianger  Creek  at  Wells  site. 

Boston.  Mass.  —  Conduit.  —  Coughlin  & 
Shiels  Boston.  Mass..  at  $102,100.  for  con- 
vtructing  Stoney   Brook  conduit  for  city. 

Baltimore,  Md. — Paving — Warren  Bros.. 
Boston.  Mass..  for  i^avln.g  severtid  streets 
with  bitulithic  at  following  bids:  7th  St.. 
$10  005;  stli  St..  $9,695;  Clifton  Ave..  $10.- 
051;   ^\■an>rook   .\ve..   $15,302. 

Towson.  Md. — Bridge  Work.  Etc. — Harry  T. 
Camplicll  at  following  bid  for  excavating  and 
bridge  work  on  Taylor  .\ve.  for  county:  .32 
ets.  per  cu.  yd.  for  excavation.  $9  per  cu. 
yd.  for  reiiitorced  concrete  and  $4.50  per  cu. 
\d.   for  idain  conerete. 

Medford.  Mass.  —  School.  —  McGahev  & 
O'Connor  for  the  new  Lorln  L.  Dame  Gram- 
mar school  al    this  i-it.v. 

Ann  Arbor,  Mich. — Bridge.— Slater  Con- 
struction Co..  at  $7,493.  for  constructing  Race 
St.  bridge   for  city. 

Hancock,  Mich. — Sewer.— Phil  11.  Sheridan. 
Hancock  at  $6,968.  for  labor  and  construc- 
tion of  West  Hancock  sewer  system. 

Ishpeming,  Mich.— Sewers.— Johnson  & 
Munson  having  withdrawn  their  bid  for  con- 
'•tructing  sewers  for  tb.is  place,  the  contract 
has  been  let  to  E.  R.  Harding.  Racine.  Wis.. 
at   $12,611. 

St.  Joseph,  Mich. — Bridge. — Joliet  Bridge  & 
Iron  Works.  Joliet.  III.,  at  $14,000.  for  super- 
structure of  bridge  over  St.  Joe  River  at 
State  St.  J.  A.  .■Minendinger.  at  $35,000  was 
.iwalded   •oiuract    for  siibslrueture. 

Litchfield.  Minn. — School.— J.  Shelde.  for 
erecting   school    house  here. 

Minneapolis.  Minn.  — Building  Work. — Wm. 
M.  Crawford  *:  Son.  for  Interior  improve- 
ments and  changes  in  Lyceum  theatre. 
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Rapidan,  Minn. — Bridge.  Culvert.— Henne- 
pin rtridge  Co..  Minneapolis.  Minn.,  for  one 
steel  bridge  with  a  16-ft.  span,  with  steel 
tilling  and  concrete  backing,  also  four  corru- 
gated steel  culverts  with  stone  facing  and 
tliiee  stone  culverts  for  town. 

Brooklyn,  N.  Y.  —  Warehouse. — Turner 
Cimstruction  Co..  11  Broadway.  New  York, 
general  contract  for  the  construction  of  a 
reinforced  concrete  warehouse  one  storv 
high.  90  ft.  by  100  ft.  in  plan,  for  the  Hardy- 
Voorhees  Co.  Richard  A.  Wright.  Kngineer. 
at  Metropolitan  Ave.,  near  Newtown  Creek. 
Brooklyn.  This  building  will  have  30  ft.  clear 
spans.     Work   has  just  been   started. 

Rensselaer.  N.  Y. — Paving,  Etc. — James  L. 
A\'iUse  \'  Co..  Rensselaer,  for  paving  and 
grading  Riverside  Ave..  Washington  St.  and 
Third  Ave.,  and  the  replacing  of  granite 
block  pavement  on  Tracey  St. 

Penn  Yan,  N.  Y.— Pier.  Etc.— Henrv  Tosh 
&  Son,  Port  Byron,  N,  Y..  at  $2,600.  for  con- 
•^iructing  n  pi«r  and  building  light  house 
fiiinidation  for  state. 

Syracuse,  N.  Y. — Delivering  Piue. — William 
;.cddy.  Camillus,  N,  T,,  at  $18,386.  for  deliv- 
ei  ing  pipe  for  Skaneateleas  Lake  conduit  line 
for  city. 

Seneca  Falls.  N.  Y. — Sewage  Disposal 
I'lant. — C.  T.  Hookway,  Syracuse.  N.  Y..  at 
$T.G."iO,  for  constructing  sewage  disposal  plant 
for  this  city. 

Dayton,  O. — Sewer. — Oscar  Helpin.g.  at 
$1.63  per  lin.  ft.,  for  constructing. 1.100  ft.  of 
^ewer  at   county   infirmary. 

Lima,  O. — Hospital  Buildings. — National 
<'oncrete  Fire  Proof  Co.,  at  $142,000.  for  con- 
structing buildings  for  state  hospital  near 
Ibis  place. 

Springfield,  O. — Bridge. — Home  Engineering 
&•  Construction  Co..  Canton.  O..  at  $11,387. 
for  constructing  Greeting  bridge  in  Pike 
Township;  Charles  Bird,  at  $.5.95  per  cu.  yd.. 
for  substructure. 

Erie,  Pa. — Paving. — Mayer  Bros.,  for  pav- 
ing on   French   St. 

Jeanesville,  Pa. — Stripping. — Charles  Ke- 
hiie  &  Co..  Hazleton.  Pa.,  for  stripping  large 
irea  of  land  near  this  place  for  the  Lehigh 
Valley  Coal  Co. 

Pittston,  Pa. — School  Buildings. — Sax  & 
.\bbott.  Philadelphia.  Pa.,  at  $76,250.  for  con- 
structing two  school  buildings. 

Philadelphia,  Pa.— Fire  House. — J.  R.  Wig- 
gins. 121.".  Filbert  St..  for  erection  of  a  Hre 
house  at  0th  and  Locust  Sts. 

Memphis,  Tenn, — Paving. — Bids  were  open- 
ed .\ug.  2t.  by  J.  H.  Wcatherford,  City  ETn- 
gineer,  for  paving  Madison  Ave,  as  follows: 
(1)  H.  P.  Streicher,  Toledo,  O..  (2)  Barber 
.Asphalt  Paving  Co.,  Cincinnati.  O..  (3i  Mem- 
phis Asphalt  &  Paving  Co..  Memphis.  Tenn.: 

(1) 
ilrading.  40.000  yds...  $0,24 
Ciiurete   foundation, 

6,",,ii0ll    yds 62 

Asphalt   top,  6.1,000 

yds 1.2s 

Maintenance    .0.5 

Trees     5.00 


(2) 
$0.60 

(3) 
$0.43 

.72 

.70 

1.4a 
.10 

s.oo 

1.42 

.0.5 

5.00 

Totals 


.$136.3.50  $174,150  $138,250 


Marlin,  Tex. — Bridge  Work. — Morava  Con- 
struction Co..  204  Dearborn  St..  Chicago.  III., 
at  $35,000.  for  construction  of  bridge  over 
Brazos  River  at  Belton  Crossing:  Mississippi 
Valley  Bridge  Co..  Leavenworth,  Kan,,  at 
S6,0;*2,  for  reoairs  to  bridge  over  Brazos 
River,   near  High  Banks. 

Brownsville,  Tex. — Railroad  Work. — Sam 
liobeiison.  Brownsville,  for  building  15  miles 
of  railioad  from  near  Ebenezer  in  Hidalgo 
County. 

Richmond,  Va, — The  Richmond,  Freder- 
icksburg &  Potomac  Ry,  is  now  inst.alling  a 
ballast  plant  and  about  Nov,  1  will  begin  bal- 
lasting its  ejitire  line.  S.  B.  Rice.  Richmond. 
Va..  is  Road  Master. 

Portsmouth,  Va. — Sewers. — Bryan  &  Co.. 
.Jacksonville,  Fla..  at  $68,000.  for  constructing 
5th    ^Vard   sewer  system. 

Seattle,  Wash.— Trestle.— W.  G.  Head,  at 
$l."-72.  for  building  trestle  approach  to  Black 
Diamond  brid.gc. 

Milwaukee,  Wis. — Bridge. — H.  C.  Fuldner. 
at  $3.7;t3.  for  constructing  concrete  bridge 
over  Kinnickinnic  River  at  Midland  Ave. 

Havana,  Cuba. — Paving.  Sewers. — Arran.ge- 
ments  have  been  effected  between  the 
Republic  of  Cuba  and  the  McGivney  &  Roke- 
by  Construction  Co..  1  Broadway.  New  Y'ork. 
to  carry  out  the  contract  made  in  1902  for 
constructing  sewers  and  paving  the  streets. 
The  sewer  portion  of  the  work  will  he  car- 
ried out  by  the  Cuban  Engineering  &  Con- 
tracting Co..  a  recently  organized  corporation 
of  which  D.  L.  Hough.  32  E.  33d  St..  New- 
York,  is  Managing  Director.  The  I'valde 
.\snhalt  Paving  Co..  1  Broadway.  New  York, 
will  carry  out  the  paving  iiortion  of  the 
work.  The  contracts  are  reported  to  amount 
10  about   $16,000,000, 


PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States. 

Stockton,  Cal. — San  Joa<|uin  and  Saeramcn- 
10  counties  propose  to  construct  bridge  over 
Mokehimne  River.  F.  E.  Quail.  County  Sur- 
vi-yor.   I'stimalos  the  cost  at  $10,000, 

Denver.  Colo. — City  will  take  steps  soon  for 
c  oninniuing  construction  work  on  the  20th 
St.  viaduct. 

Pensacola,  Fla. — .\  special  county  election 
is  to  be  held  Nov.  12  to  vote  on  issuing  $200.- 
000  of  bonds,  part  of  which  will  go  for  con- 
structing bridges  and  roads. 

Sioux  City,  la — City  Engineer  has  prepared 
plans  and  specincatlons  for  a  reinforced  con- 
■  rete  viaduct  lo  be  erected  over  the  railroad 
track  at  Wall  St.  at  a  cost  of  about  $1SO.OOO. 

Aurora,  III. — City  Park  Commissioners  are 
to  build  ornamental  concrete  bridge  over  the 
la.goon   at    Pbillij)s'   Park. 

Handsboro,  Miss. — Village  has  voted  $6,500 
of  bonds  for  building  bridge  over  Bayou  Ber- 
nard. 

Kansas  City,  Mo. — Missouri  Pacific  and 
L"nion  Pacific  Railroads  mav  combine  to  Ijuihl 
a  bridge  over  the  Kaw  River.  E.  S.  Mitchell. 
St.  Louis.  Mo.,  is  E'ngincer  of  Construction. 
M.   P.   Ry. 

Springfield,  Mo. — County  Court  is  consider- 
ing erecting  steel  bridge  over  the  James 
River  on  the  North  Hartville  Road.  15  miles 
from  this  city. 

Alliance.  O. — City  proposes  to  construct 
new   ■  c.iiiT,  ic  bridge  at  O.xford  St. 

Dayton,  O. — County  Commissioners  propose 
to  const!  uct  reinforced  concrete  bridge  over 
the  Miami  River  on  the  Needmore  Road  in 
Harrison  Township.  Bridge  will  cost  about 
$18,000.  Howard  R,  Klepinger  is  County  En- 
gineer, 

Defiance.  O. — City  Engineer  Toberan  ha.s 
prepared  preliminary  plans  for  a  lift  bridge 
to  be  erected  over  the  canal  at  5th  St,  at  an 
estimatoil  cost  of  $5,500, 

Youngstown,  O. — Frank  Lillie.  City  Engi- 
neer, has  cnniplcted  plans  for  proposed  over- 
head bridge  at  Springs  Common. 

Zanesville,  O, — County  Commissioner  will 
erect  a  steel  bridge  at  Philo  to  replace  the 
two  wooden  spans  swept  out  by  storm  last 
week, 

Sapulpa,  Okia, — St,  Louis  &  San  FrancLscn 
R,  R.  is  lo  build  two  viaducts.  24  ft.  wide, 
over  its  tracks  in  this  city.  City  will  build 
the  .-'I'l'roaches.  F.  S.  Rice  is  Engineer  of 
Bridges,    St.    I..   &   S.   F.   R.   R. 

Glendon,  Pa, — County,  Lehigh  Valley  R,  R,, 
and  Lehigh  Coal  &  Navigation  Co,,  are  to 
build  an  $18,000  bridge  over  the  canal  at 
Glend<tn.  L.  A.  Francisco,  Easton,  Pa.,  is 
County   Kngineer, 

Westfield.  Pa. — Village  will  pa.v  one-third 
cost  of  bi  idge  to  be  built  over  the  Chautau- 
qua gorge  bv  local  trolley  line.  Bridge  will 
cost  about  $10,000, 

Austin,  Tex, — Hearing  was  held  Aug,  22, 
by  County  Commissioners  to  consider  expen- 
dituie  of  $300,000  bond  issue  voted  for  bridge 
and  road  work.  The  principal  bridge  will  be 
erected  o\"er  Colorado  River  at  Congress  Ave. 

Marlin,  Tex.— County  proposes  a  $50,000 
bond  issue  for  constniction  of  a  new  bridge 
over  the  Brazos  River  to  replace  the  struc- 
ture washed  out  by  recent  floods. 

Hillsboro,  Tex. — Hill  and  Bosuue  Counties 
are  consid<'ring  bridge  over  Brazos  River  on 
boundary  liiu!  between   the  two  counties. 

Beloit,  Wis. — City  Council  is  considering 
erecting  $40,000  bridge, 

Chippewa  Falls,  Wis, — City  Engineer  Kirk 
has  luejiared  plans  for  a  new  bridge  over  the 
Chippewa  River,  estimated  to  cost  about 
$35.0011. 

Railroads. 

Items  Arranged  Alphabetically  by  States. 

Jasper,  Ala, — Surveys  arc  being  made  for 
:in  extension  of  the  Alabama  Central  R,  R, 
from  Manchester  to  Falls  City.  A  Russell. 
Jaspi-r.   Ala.,  is  General  Manager. 

Harrison,  Ark.— Chocl.iw  Coal  &  Develop- 
ment Co.,  Sulphur,  Okla..  proposes  the  con- 
struction of  .a  standard  gage  railroad  from 
Bergman  to  IIariisoi\.  a  distance  of  ten 
miles,  H,  G,  Leake,  Fort  Worth,  Tex,,  is 
Engineer, 

Los  Angeles,  Cal,— .\  syndicate  repre,sentcd 
by  -\  B  Salisbury  has  purchased  from  F,  B. 
Y-'oakum  the  property  known  as  Lookout 
Mountain  Park  for  $98. 000,  The  new  owners 
propose  to  build  a  scenic  railway  up  Laurel 
canyon  and  to  make  a  pleasure  resort  of  the 
place. 

Salida,  Colo. — .\dvices  from  this  city  state 
that  the  Denver  &  Rio  Grande  R.  R.  has  h.ad 


olaiis  diawn  for  a  brick  :;25xl30  ft.  shop  to 
.supplant  the  iiresent  three  pit  shops  at  this 
place.  The  shop  will  have  a  ten  pit  equip- 
ment with  two  elifctric  cranes.  Thos.  B. 
Purver.  Ji..  Burnham,  Denver,  Colo.,  is  Su- 
perintendent Motive  Power, 

Tampa,  Fla. — Receivers  of  Seaho.ird  Air 
Line  Uy.  have  api>r<iprlatcd  $500,000  for  ter- 
minal improvements  at  this  place.  V.  K.  Mc- 
Bee.  Jr..  Jacksonville.  Fla..  Is  Assistant  Kn- 
gineer. Seaboard  Air  I.lne  Ry. 

Brcoksvllle,  Fla. — Preliminary  plans  are 
stated  to  ha\-e  been  agreed  uiion  for  the  ex- 
tension of  the  Tampa  Northern  Ry.  from 
Itrook.^ville.  Fla..  to  'Thomasvllle,  thi.,  con- 
necting with  the  Atlanla.  Birmingham  &  At- 
lantic R.  R.  The  Tampa  Northern  Is  now 
being  oiierated  to  Biooksville.  5i»  miles  north 
of  r.'tmpa.  It  is  proposed  to  extend  the  ro:id 
from  Hrooksville  to  Dunnelhm.  Fla..  at  one*-. 
'Tlu-  c<nistruetlon  of  the  n»ad.  north  of  Dun- 
tiellon  will  he  taken  up  after  the  extension 
of  that  place  has  been  completed.  The  dist- 
ance from  Dunnellon  to  Thomasvllle.  fj.a,.  is 
about  150  miles.  The  construction  of  the  ex- 
tension will  be  In  charge  of  Captain  W.  B. 
Denh;im.  'I'ainiia.  Fla..  General  Manager  of 
the  Tampa  Northern  R.  R. 

Charlton,  la.— Waterloo.  Bella  &  South- 
western Ry.  Co.  is  stated  to  have  comnletetl 
all  preliminary  work  for  Its  ptdiiosed  line 
from  this  place  to  Waterloo,  and  is  now 
seeking  permission  to  Increase  Its  cat)ita! 
stock  to  $5,250,000  and  to  issue  $3,,"i00.000  In 
bonds  for  the  construction.  The  road,  a.s 
prf»posed,  is  to  he  120  miles  long,  and  the  es- 
timated cost  of  constnu-tlrm  is  $31,000  per 
mile.  The  company  jtroposes  to  maintain  a 
regular  steam  railroad  passenger  and  freight 
service  and  will  also  add  a  motor  or  local  in- 
lerurhan  service,  B,  F,  Keahles.  Pella.  la., 
is  President. 

Walnut,  la. — Iowa  &  Omaha  Short  Line 
Rv.  Co.  has  been  incorporated  with  a  capital 
stock  of  $1,000,000  and  proiioses  tn  build  .1 
line  140  miles  long  to  extend  from  Omaha  i" 
Des  Moines,  through  the  counties  of  Potta- 
walamie.  Shelby.  Audobon.  Guthrie.  Dall-- 
and  Polk.  Iowa.  The  business  otflee  l.s  to  he 
at  Walnut.  Iowa,  The  Incorporators  are 
George  W.  Adams.  Walnut,  la.;  Arthur  V. 
S;iar.  A.  L.  Ingram.  Peter  Kathmann.  F.  II 
Schultz,  Treynor.  la.;  C.  L.  Kirkwood.  L.  P.. 
Spangler.  .Adrian,  la.;  G.  L.  Artist.  North 
Branch.  la.;  John  A.  Holmes,  of  Pierre.  S. 
Dak. 

Wichita.  Kan. — Local  press  reports  quote 
Leiiar  Totnpkins.  General  Counsel.  Kansas. 
Southern  &  Gulf  R.  R..  as  stating  that  a  i>ro. 
ject  for  the  constiajctlon  of  .-i  railroad  from 
Omaha  to  Wichita  has  .already  been  financed 
The  line,   if  built,  will  be  274  miles  huig. 

Thompsonville,  Mich. — .Ann  .Arbor  R.  R.. 
Jos.  Wanbecq.  Resident  Engineer  Toledo. 
O..  has  commenced  laying  track  for  its  40 
mile  extension  north  from  this  place.  Other 
extensions  are  to  be  made,  it  is  said. 

Whittler,  N.  C— Surveys  are  stated  t" 
have  been  made  for  the  construction  of  the 
Apralachian  Ry.  recently  organized  here  t" 
build  a  railroad  50  or  60  miles  long  from  this 
place  to  the  Great  Smoky  Mountains,  and 
across  them,  with  the  western  terminal  at 
Sevienille.  Tenn.  John  C.  Arhogast.  Ijike 
Chester.  I-a..  is  General  Manager. 

Holdrege,  Neb. — Western  Central  R.  R.  d' 
has  been  incorporated  and  proposes  to  build 
a  railroad  from  this  place  to  Kearnev  with 
branch  lines  to  other  towns.  Sur\evs  have 
been  started  and  It  is  said  that  construction 
work  will  be  started  soon.  Capital  stock  is 
$250,000  and  headquarters  are  in  Omjiha 
The  incorporators  aie:  T.  E.  Brady.  Charles 
Stanton.  J.  G.  Burlingham.  E.  O.  Carl-son  and 
S.  C  Nelson,  all  of  Omah.'i. 

Albuquerque,  N.  Mex. — A  syndicate  of 
western  bankers  and  A,  Ij  Richmond,  Jr. 
Pittsburg,  Pa,  are  stated  to  have  purchased 
$1,600,000  of  first  mortgage  bonds  of  the  pro- 
l>osed  Albuquerque  &  Eastern  R,  R,,  and  will 
build  65  miles  of  railroad  from  Moiiarily,  on 
the  New  Mexico  Central  R,  R..  to  Frost,  and 
from  that  point  west  to  Albuqucrqui-  and 
north  to  Hagan. 

Akron,  O. — .Advices  from  this  eitv  state 
that  the  Akrim.  Canton  &  Youngston  Ry.  Co 
organized  some  years  ago  l.i>'  Ciinton,  O.,  and 
tastein  caidtalists,  is  to  build  a  steam  road 
from  .Akrtm  to  Mogadore  as  an  extenslc»n  of 
the  Lake  Erie  &  Western  which  runs  from 
Delphos  through  Medina  to  this  city.  Con- 
struction of  the  line  to  Mog.adore  is  to  b.- 
.-started  a.s  soon  as  remaining  right  of  way  is 
St  cured. 

Ashland,  O. — Chesapeake  &  Ohio  Ry.  is  t.. 
dispose  of  a  $4,000,000  first  mortgage  bond 
issue  for  the  puri>ose  of  constructing  a  line 
friim  near  .A.-sbb-.nd  to  Elkhorn.  Va..  a  dist- 
ance of  70  miles,  with  a  nine  mile  bninch. 
H.  Pierce.  Rii-hmond.  Va..  .Is  Engineer  o( 
Construction.  C.  &  O.  Ry 

Norwalk,  O. — Repair  shops  of  the  Wheeling 
&  Lake  Erie  R.  R.  in  this  city  consisllnB  of 
the  black.smith.  machine,  holler  and  carpen- 
ter shoi»s.   power  house,   store  house  and  of- 
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flee  were  dostrnycd  by  lire  AiiK.  23,  cniisliiR 
B  loss  iif  ?:uin.nnO.  Local  press  reports  quote 
B.  A.  WorthltiKlon  rittaliurB.  I'a..  Roceh  er 
for  the  WlieellnR  &  LnUe  Erie  ns  sintlnB 
tliot  If  NoMv.'ilk  will  make  n  sult.ihle  propo- 
sition In  the  way  of  land  nnd  money  to  the 
owners  of  the  road  he  will  recommend  that 
nenrlv  nil  of  the  Jl.Snn.OOO  which  the  plans 
for  the  general  shops  at  Brewster  call  for  bj 
expended  In  locating  the  general  shops  at 
this  place. 

Indiana,  Pa.— Apents  of  the  Buffalo.  Roch- 
ester &  PlllshurB  R.  H.  Co.  are  said  to  have 
talten  options  on  conslderahle  propertv  In 
Indiana  Countv  to  he  utilized  In  the  hulldlncr 
of  small  tnanch  roads  to  tap  new  coal  fields. 
E.  F.  Rotlnson.  Rochester.  N.  T.,  Is  Chief 
Ei'glneer. 

New  Mllford.  Pa. — nelaware.  Lackawanna 
&  \Ve.«Iorn  U  R.  Lincoln  Bush.  Chief  Knt;l  • 
neer.  Hoboken.  N.  J..  Is  staled  to  be  having 
suive.vs  made  for  n  line  between  Clnrk's 
Sumnrilt  and  New  Milford  which  will  elimi- 
nate the  grades  and  cuives  between  these 
two  points.  'I'he  Improvement  would  cost 
about  $7,000,000. 

Electric  Railways. 

Items  .■\rranged  Alphabetically  by  States. 

Huntsvllle.  /'la. — City  Council  has  granted 
franchise  to  Edward  L.  Pullev  to  cnnsfuct 
and  operate  an  electric  railway  on  Madison 
St  or  Oak  Ave..  Gallatin.  Holmes  and 
Church  Pts..  nnd  estallish  and  opeiate  an 
electric  llpht  and  power  rlint  In  the  city. 
RlRht  of  way  for  part  of  line  has  been  grant- 
ed and  most  of  the  material  secured. 

Chico,  Cal. — Cradirg  work  will  probably  be 
staited  tills  fall  on  the  nronosed  extension  to 
Colus.i  and  to  Red  Bluff  of  the  electric  rail- 
way of  which  A.  D.  Schindler  is  General 
Manager. 

Oakland,  Cal. — Suri-evs  have  been  com- 
pleted for  the  pro.ected  electric  railway  from 
Oakland  to  Antioch.  and  necessarv  capital 
for  the  construction  of  the  road  is  said  to 
have  been  secured.  Tbe  project  is  bein5:-"ro- 
moted  by  A.  W.  Maltbv  and  Joseph  Naph- 
faly. 

Boone,  la. — Surveys  have  been  completed 
for  the  proposed  electric  railway  from  this 
place  to  Eldora. 

Des  Moines,  la. — The  Iowa  Tnterstate  Ry. 
Co.  has  been  orsanized  here  and  protioses  to 
construct  n  rond  from  Council  Bluffs  to  Mus- 
catine by  wa\  of  Des  Moines.  The  portion 
between  Des  Moines  and  Council  Bluffs  wilt 
be  built  first-  From  Snrlnghlll  the  line,  as 
proposed  will  run  west  thiough  WInterset. 
Greonfletd.  Font.''neIle.  Cum^erland.  Lewis 
and  Oakland,  and  thence  direct  to  Council 
Bluffs.  The  ea*3tetn  section  of  the  line  to  be 
built  later  will  nm  almost  due  east  from 
S"i"inghill  to  Muscatine-  via  Indianoln.  Knox- 
vllle.  Oskaloosa.  Sigourney  and  Washington. 
The  promoters  state  that  final  arrangements 
for  necessai-v  carltal  have  been  secured.  En- 
gineer has  been  selected.  R.  B.  Bannister 
511  Manhattan  BIdg.,  Des  Moines,  Is  Secre- 
tary. 

Sioux  City.  la. — Pioux  City  Traction  .Co.. 
M.  W.  Lake.  Chief  Engineer  will  shortly  be- 
gin the  construction  of  extensions  to  its 
lines,  authorized  by  a  new  franchise. 

Grangevllle.  Idaho. — Proposition  has  been 
made  to  local  Commercial  Club  bv  O.  G. 
Kinney  of  the  Hogan  Mines,  near  Elk  City, 
for  the  construction  of  an  electric  railway 
between  this  place  and  Elk  Citv. 

Springfield.  111. — It  Is  now  said  that  the  Il- 
linois Central  Tiactlon  Co..  Decatur.  111.,  will 
not  commence  work  on  its  new  line  from 
Springfield  to  Petersburg  until  next  spring. 

Danville,  Ind. — Sur\-cvs  are  stated  to  have 
been  made  for  an  extension  of  the  Indianap- 
olis &  Danville  traction  line  from  Danville 
to  Rockvllle.  .'■..'i  miles  west  of  this  place. 

Seymour,  Ind. — The  Seymour  &  Browns- 
town  Construction  Co.  has  been  organized  to 
construct  an  electric  railway  between  this 
city  and  Brnwtis'own,  a  distance  of  twelve 
inlles.  An  ordinance  for  an  entrance  into 
this  city  Is  pending  before  the  City  Council. 
Surve\'S  are  to  be  made  at  once. 

Louisville,  Ky.— The  Louisville  Railway 
Company  has  filed  an  amendment  to  its  ar- 
ticles of  Incorporation  today,  providing  for 
an  Increase  of  $500,000  In  the  capital  stock  of 
the  company. 

Houghton,  Mich. — The  Houghton  County 
Traction  Co..  capitalized  at  J2  850.000.  has 
been  organized  by  Stone  &  Webster.  Boston. 
Mass..  for  the  purpose  of  taking  over  the 
Houghton  County  Street  Ry.  Co.  and  to 
build  the  Wolverine  to  Mohawk  and  other 
extensions. 

Kalamazoo,  Mich. — Michigan  United  Rys. 
Co..  LansiP'-T.  Mich.,  has  asked  City  Council 
for  permission  to  double  track  Its  line  on 
N03-th  Burdick  St. 

Glencoe,  Minn. — Estimates  have  been  made 
f,,r  constructing  a  gasoline  motor  road   from 


this  place  to  New  Auburn,  a  distance  of 
10  miles.  It  Is  estimated  that  road  can  be 
built   for  about  $5,000  per  mile. 

East  St.  LoulG,  Mo.— Southern  Traction  Co. 
of  Illinois.  II.  D  Mephiin.  Jr..  Pre'.ldent, 
which  Is  hulhllng  an  electi  Ic  railway  Into  the 
coal  fields  of  Southern  Illinois,  has  tracks 
laid  for.  Its  line  in  East  St.  Louis  and  Ir. 
Belleville,  -and  will  It  Is  said,  shortly  award 
a  contract  for  building  the  road  to  conne<  t 
these  two  cities.  L'ltlmntely.  the  line  will  bo 
extended  south  from  Bellex  llle,  probably  na 
far  as  Pirckneyvllle.  The  company  Is  seck- 
Ipg  entrance  to  St.  Louis.  Mo.,  over  the  new 
municipal  bridge  to  he  erected  by  that  citv. 

Marlon,  O.— The  Marlon  *  Gallon  Electric 
Rv  Co  h.is  been  Incorporated  by  F.  H  Mur- 
phv  and  others  of  Cleveland,  to  construct 
nnil  operate  an  interurban  line  between 
Marion  and  Gallon.  The  companv  is  canital- 
Izi-d  at  JlO.nm,  and.  Il  is  s-iid  that  constiuc- 
tlon   work  will  he  begun  within  a  short  tline. 

Indiana,  Pa. — As  soon  as  right  of  way  cat; 
be  secured  the  Indiana  Street  Ry.  Co.  will 
award  a  contract  tor  constructing  an  exten- 
sion to  Blalrsville. 

/ippleton.  Wis.— Action  Is  to  be  taken 
shoillv  looking  to  the  building  of  an  interur- 
ban line  from  Appleton  to  New  London  via 
Horton\Ille.  This  lire  Is  to  )e  built  by  a  lo- 
cal comt  any  and  will  probably  be  operated 
by  gasoline  motors  at  first. 

Kllbourn,  Wis.— The  Central  Wisconsin 
Transit  Co.  has  been  incorporated.  The 
plac»  of  business  Is  at  Kllbourn  and  Ibe  capi- 
tal stock  is  $25  000.  The  pro-^osed  road  will 
be  from  Kllbourn  through  Adams  County  tiy 
way  of  Friendship  Into  Wood  Coumy.  the 
terminal  being  at  Grand  Rapids,  a  distance 
of  about  G5  miles.  The  Incoi  porators  are  J. 
J  Burns.  C.  F.  Burns.  George  H.  Camiihell. 
William  Sweet  and  C.  B.  Wintermule  and 
the  road  i«  reported  to  have  been  financed  by 
the  St.  Paul  R.  R. 

Sewers. 

Items  Arranged  Alphabetically  by  States. 

Birmingham,  Ala. — Plans  and  speclfica- 
tlops  are  being  completed  for  city's  new  sys- 
teip  of  sanitary  and  storm  sewers. 

Montgomery,  Ala. — An  election  Is  to  be 
held  Sept.  21  to  vote  on  a  bond  issue  of  $2,i0.- 
OOn  for  construction  of  school  buildings,  ex- 
tendlr.g  water  works,  building  a  city  ware- 
house and  wharf  and  extending  sanitary 
sewerage. 

Selma,  Ala, — Plans  are  being  discussed  for 
constructing  i'A  mile  sewer  through  North 
Selma.     V.  B.   Atkins   is  Mayor. 

Newport,  Ark.— Lund  &  Hill.  Little  Rock. 
Ark.  are  preparing  plans  for  sewer  system 
for  this  city. 

Berkeley,  Cal. — Town  Board  is  to  be  asked 
to  exiepd  outlets  of  West  Beikeley  sewers  to 
dce'T  water, 

San  Diego,  Cal.— City  Engineer  Crowell  has 
coniiMeted  plans  and  specifications  for  the 
copstrucllop  of  the  cenerai  sewer  svstem  im- 
provements provided  for  in  bond   issue. 

Willows,  Cal. — Preclal  election  is  to  be  held 
soon  lo  vote  on  issuing  $30,000  of  bonds  for 
installing  sewer  system, 

Decatur,  111. — Board  Local  Improvements 
has  jiassed  resolution  for  construction  of 
sewer  to  cost   $2,310. 

Mount  Morris.  III. — Village  Trustees  have 
appropriated  $175  to  secure  engineer  to  make 
surveys  and  estimates  for  a  sewer  system. 

Wyoming,  111.— Local  sewer  is  to  be  ex- 
tended, 

Princeton,  Ind, — Final  hearing  on  construc- 
tion of  proposed  $70,000  sanitary  sewer  sys- 
tem for  this  city  is  to  be  held  Sept.  21. 

/itchlson,  Kan. — Constiuctlon  of  sewer  for 
St,  Benedict's  College  Is  under  consideiation. 
Sewer  would  cost  about  $5,000, 

Louisville,  Ky. — The  following  were  bidders 
Aug.  21  for  the  construction  of  Sec,  D  of 
the  southern  out-fall  sewer:  E.  G,  Nave 
Bros.  *  Co,.  Portsmouth.  O.:  Weber  &  Co., 
Memphis,  Tcnn,:  Ferro  Concrete  Construc- 
tion Co.,  Cincinnati,  and  Henry  Bickel  Co,, 
Louisville. 

Louisville,  Ky, — Sewerage  Commission  will 
shortly  call  for  bids  for  constructing  Sec.  3 
of  the  southern  out-fall  sewer. 

Nashville.  Mich.— Village  Council  has  com- 
plcled  arrangements  for  a  sewer  system.  R, 
E.  Harnson,  Toledo.  O..  will  be  in  charge, 

Eveleth,  Minn.— City  will  probably  con- 
struct a  sewer  In  Monroe  St. 

St.  Paul,  Minn. — Board  Public  Works  has 
reported  in  favor  of  constiucting  sewers  In 
Fairview  Ave,  and  Amherst  Ave.  at  a  cost 
of  $15,692. 

Butte,  Mont.— City  Council  has  rejected 
bids  received  Aug.  12,  for  constructing  sewer 
In    Antimony    St.    at    an    estimated    cost    of 


$1,750  and  a  xewOT-  In  Henry   St..   estimated 
to  cost  $3,000. 

Paterson,  N.  J. — Board  of  Finance  and 
Special  Sewerage  Committee  will  on  Sept.  10. 
consider  offer  of  a  New  York  sewage  dis- 
posal company  to  Install  a  disposal  iilant  for 
this  city  to  cost  $2,000,000. 

Dunkirk,  N.  V. — The  laying  of  a  trunk  sew- 
er fo  care  for  the  sewers  leading  to  the  Lake 
front  has  been  recommended  for  this  city. 
The  sewer  would  cost  about  $500  000  and  con- 
sequently nothing  will  probably  be  done  for 
some  time, 

Ashtabula,  O. — City  Engineer  Amsden  Is 
v/nrking  on  plans  for  sewer  work  In  Sewer 
District  No,  3. 

Lorain,  O, — Council  has  passed  an  ordi- 
nance providing  for  the  Issuance  of  bonds  to 
the  amount  of  $26,000  for  the  construction  of 
sewers  on  Oberlln.  Hoyt  and  Alten  Sts, 

Salem,  O. — Following  were  low  bidders 
Aug,  20  for  sewer  work  here:  West  Main 
St,  sewer,  John  Gunn,  $3, -120:  Perrv  St,  John 
Devine.  $2. 359:  Washington  and  Evans  Sts,, 
John  Guim,  $2,157;  Sugar  Tree  Alley,  John 
Ounn.  $519:  East  4th  St..  John  Wilson. 
Jl  '^S4;  Euclid.  Penn  and  Lundy  Sts,.  John 
Gunn,   .?.■!. too. 

Canonsburg,  Pa, — State  Health  Department 
has  approved  plans  for  Joint  sewage  disposal 
for  this  place  and  South  Canonshuig, 

Cheswlck,  Pa, — State  Health  Department 
has  ordered  this  place  to  prepare  new  plans 
for  sewage  disposal  and  has  refused  It  per- 
mission to  build  sewers  until  this  is  done. 

Connellsvllle,  Pa, — Citv  has  been  granted 
permission  by  State  Health  Department  to 
build  three  small  sewers  until  plans  for 
a  sewage  disposal  are  completed. 

Camp  Hill,  Pa. — State  Health  Department 
has  directed  this  borough  to  pie"are  plans 
for  sewer  system  and  disposal  works. 

Lamoyne,  Pa. — Borough  has  been  dlrecte.! 
to  have  plans  made  for  sewerage  and  sew- 
age disposal  woiks. 

New  Cumberland,  Pa, — Plans  for  sewer 
system  and  disposal  work  for  this  borough 
must  he  rr»ade  according  to  an  order  of  the 
Stale  Health  Department. 

Swathmore,  Pa. — Slate  Health  Department 
has  directed  this  rlace  to  have  plans  pre- 
pared  for  sewage  disposal, 

Wormleysburg,  Pa, — State  Health  Depart- 
ment has  directed  this  borough  to  have  plans 
prepared  for  sewer  system  and  sewage  dis- 
posal work, 

Youngwood,  Pa, — Borough  has  been  grant- 
ed permit  to  build  sewers. 

White   Haven,   Pa, — Borough  Is  considering 
installing   sewers  and   sewage  disposal   plant. 
Orange,    Tex.— J.    E.    Milliken.    City    Engi- 
neer,  has  completed  survevs  for  a   15   in,  tile 
storm  sewer  in  business  section  of  5th  St. 

Ritzvllle,  Wash,— Sewer  svstem  is  to  be  ex- 
tended to  Nob  Hill  at  a  cost  of  $1,000, 

Kaukauna.    Wis.— State    Board    of    Health 
has  directed  this  city  to  change  outlet  of  one  • 
of   its  sewers. 


Water  Supply. 

Items  Arranged  Alphabetically  by  States. 

Glendora,  Cal.— Glendora-Azusa  Water 
Companv  has  decided  to  instal  new  pumping 
plant  and  build  new  water  main  to  increase 
the  capacity  of  the  system. 

Sacramento.  Cal.— Beard  of  Citv  Trustees 
have  again  taken  up  matter  of  securing  clear 
water  supply  for  city.  Some  system  of  filtra- 
tion  is   proposed. 

Burlington,  la. — Citizens'  Water  Co.  wll'. 
lav  water  mains  in  Ashmun  St.  from  Nort!". 
Oak  to  Linden  Sts, 

Lake  Park,  la, — Town  will  vote  Sept,  14  on 
issuing  $0,500  of  bonds  for  extending  Its 
water  system, 

Shoshone,  Idaho. — Duplicate  pumping  plant 
is  to  lie  Installed  for  the  city  water  works. 

Norway,  Mich.— City  on  Sept.  10  will  sell 
$57,000  of  water  works  extension   bonds. 

Braymen,  Mo. — Matter  of  Installing  city 
water  works  is  under  discussion. 

Lake  Crystal,  Minn. — Village  has  voted  to 
erect  a  standpipe  for  water  works  and  ex- 
tend the  water  mains  at  a  cost  of  $5,300. 

Midland  Park,  N.  J.— Bergen  Water  Co. 
has  been  Incorporated  with  a  capital  stock  of 
$25,000  by  F.  Bergen  to  operate  water  works 
in  this  place. 

Hamilton,  O,— A  $50,000  bond  Issue  has 
been  voted  for  extending  water  works  ser- 
vice to   newly  annexed  territory, 

Delaware,  O. — Delaware  Water  Works  Co, 
is  said  to  he  contemplating  Improvements  for 
inci easing  Its  supply.  Two  plans  are  said  to 
be  under  consideration  the  digging  of  three 
new  wells,  or  the  erection  of  a  tank  about 
100  ft.  high,  to  which  the  water  will  be 
pumped  from  the  river,  and  allowed  to  flow 
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rtiTOUgh  beds  of  sand  as  it  passes  from  the 
tank.  It  is  ;ilso  staled  that  a  larger  com- 
presser   is  cunlemilated. 

Dayton,  O. — Ai  ihui  Geisley.  ConsulUng  En- 
gineer, has  rraiie  a  lepurt  to  tlie  Board  Pub- 
lic Sei'Vice  leBarding  increased  water  supply 
for  city.  Additiunal  wells  will  have  to  be 
sunk  to  sefuie  tlie  supply,  which  it  is  esti- 
mated will  cust   the  cUy  about  $:JoO.OOO. 

Terrace  Park,  O. — Terrace  Park  Co-opera- 
Ive  Water  Cu.  has  been  Incoiporated  with  a 
capital  stock  of  $5.0U0  by  O.  T.  Robertson. 
Chas.  A.  Myers,  Jr.,  R.  S.  Mager  and  others. 

Wellsville,  O. — Board  of  Public  Service  lias 
authorized  the  e.xi-endilui  e  of  about  $8,000 
for  the  constiuciion  of  sl.\  new  wells  In  the 
river  bed.  L.  E.  Chapin.  Canton,  O.,  Is  En- 
gineer. 

Wcrthlngton,  O- — Village  has  granted  fran- 
chise for  water  woi  ks  to  Bond  S.  Neff. 

Pryor  Creek.  Okla. — Election  will  be  held 
to  vote  on  issuing  $75,000  in  bonds  for  in- 
stalling a  water  system. 

Hastings,  Okla. — Election  will  be  held  to 
vote  on  bond  issue  of  $27,000  to  install  a 
water  system. 

Harrlsburg,  Pa. — State  Water  Supply  Com- 
mission has  approved  the  following  applica- 
tions for  charters:  Biglerville  Water  Co.. 
Biglerville.  Adams  Count.\  ;  Bensalem  Water 
Co..  Bensalem.  Buck  County;  Yeagertown 
Water  Power  Co.,  Derry  Township,  Mifflin 
County, 

Pendleton,  Ore, — Wenaha  Water  &  Power 
Co,,  of  this  city,  has  been'  incorporated  with 
a  capital  stock  of  $10  000  by  J.  A.  Borie,  T, 
J.  Morris  and  Frank  O,  Rogers, 

Sparta,  Tenn, — Sparta  Water  Co,  has  been 
incorporated  with  a  capital  stock  of  $3,000 
by  R,  F.  Baker,  S,  J.  Jackson,  D,  M.  Meie- 
dith  and  others, 

Kaysvllle,  Utah. — City  has  granted  fran- 
chise for  water  works  to  Heber  J,  Steiner, 

La  Crosse,  Wis, — Water  works  extensions 
are  to  be  made  at  a  cost  of  $10,000. 

Mobridge,  S.  Dak. — City  has  voted  to  in- 
stall water  works. 
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PAVING. 

Muskogee,  Okla. 
Bids  will  be  received   until   September  8th 
for    lifty    thousand    (50.000)    yards    of    Bitu- 
minous Concrete  Pavement. 

L.    B.   KINSEY, 
City  Engineer. 


REMODELING  COURTHOUSE. 

Washington.    Ind, 
Bids  are   asked   by   the   Commissioners   of 
Daviess  County  until  Sept,  9,  for  remodeling 
the  County  Courthouse.     For  particulars  ad- 
dress THOMAS  NUGENT, 

County  Auditor. 


DAM  AND  RESERVOIR. 

Cimarron,    N.    M. 
Bids  are  wanted   for  the  construction  of  a 
large    rock    fill   and    reinforced   concrete    dam 
and   reservoir  In   Colfax   County,   New   Mex- 
ico.     For    plans    and    specifications    address 
E.    H.    FISHER. 
Cimarron,  N.  M. 

MACADAM  ROADS. 

Uecatur,  Ala. 
Sealed  proposals  for  construction  of  a  sys- 
tem of  macadam  roads  In  Morgan  County, 
Ala.,  will  be  received  at  office  of  under- 
signed until  Monday,  September  14th,  1908; 
$240,000  to  be  expended.  Plans  and  specifi- 
cations on  file  tor  first  30  miles  after  Sep- 
tember 1st.  WILLIAM  E.  SKE&ttS, 
Judge  of  Probate. 

COMBINED  SANITARY  AND  SIORM 

SEWERS. 

Upper  Sandusky,  Ohio. 
Sealed  proposals  will  be  received  by  the 
undersigned  at  the  office  of  the  Village  Clerk 
of  Upper  Sandusky,  Wyandotte  County, 
Ohio,  until  twelve  (12)  o'clock  noon  of  Tues- 
day, September  loth,  1908,  then  and  there  to 
be  publicly  opened  and  read,  for  the  con- 
struction of  about  5,275  feet  of  combined 
sanitary  and  storm  sewers,  with  the  neces- 
sary appurtenances.  Size  of  sewers  ranges 
from  20  to  4S  inches  in  diameter,  those  30 
inches  and  under  to  be  vitrified  pipe  and 
above  30  inches  of  reinforced  concrete, 
brick,  or  vitrified  pipe. 

All  proposals  to  be  made  on  blanks  fur- 
nished   by   the   village. 

Each  bidder  will  accompany  bid  with  a 
deposit  of  $2,500.00  or  a  certified  check  for 
like  amount,  payable  to  order  of  under- 
signed, as  a  guaranty  that  within  ten  (10) 
days  after  the  acceptance  of  his  bid  he  will 
enter  into  a  contract  with  the  Village  and 
execute  a  surety  company  bond  for  an 
amount  equal  to  40  per  cent  thereof. 

Bidders  are  required  to  personally  look 
over    the    work   before    bidding. 

Plans  and  specifications  can  be  seen  and 
bidding  blanks  obtained  at  the  office  of  the 
undersigned,  or  from  The  Riggs  &  Sher- 
man  Co.,   Engineers,   Toledo,   Ohio. 

The  Village  Council  reserves  the  right  to 
reject  any  or  all  bids. 

Dated  the  26th  day  of  August,  1908. 

A.  H.  STUTZ, 
Village  Clerk. 


CONCRETE  RESERVOIR. 

Gulfport,  Miss. 

Sealed  proposals  will  be  received  by  the 
Mayor  and  Board  of  Aldermen  of  the  City 
of  Gulfport,  Miss.,  until  8  o'clock  p.  m., 
September  I5th,  1908,  for  the  construction 
of  a  reinforced  concrete  reservoir.  In  accord- 
ance with  the  plans  and  speclMcatlons  on 
file  In  the  office  of  the  City  Engineer. 

Specifications  and  blank  forms  of  proposal, 
contract  and  bond,  will  be  furnl.slicd 
prospective  bidders  upon  application  to  the 
City   Engineer. 

The  right  Is  reserved  to  accept  any  bid  or 
to  reject  any  or  all  bids. 

J.  W.  THO.MAS.  Mayor, 

M.  F.  SULLIVAN,  City  Engineer. 


PUMPING  MACHINERY. 

.\luskcgun,    Mich. 

Sealed  bids  will  be  received  up  to  twelve 
o'clock  noon.  Sept.  8,  1908,  by  B.  H.  Toll- 
man, City  Recorder,  Muskegon,  Michigan, 
for  a  vertical  pump  of  six  million  (6,0uO,000) 
gallons  capacity  in  twenty-four  (24)  hours, 
to  be  Installed  at  the  Water  Works  at  the 
Lake  Michigan  Pumping  Station.  General 
speclficallons  of  same  are  on  Hie  and  copy  of 
same  will  be  mailed  on  request  of  bidders. 

Each  bidder  to  furnish  specifications  of 
his  pump  and  bid  In  detail,  and  the  toul 
cost  of  Installing  the  same. 

The  city  reserves  the  right  to  reject  any 
and  all  bids. 

BENJ.   H.   TELLMAN,   Recorder. 


"VVANT" 

Cards  in   this   paper 
cost,  if  tmdisplayed,  only 

On©  Cent,  a  NA/ord 

Displayed  $1.00  an  inch. 


DITCH  WORK. 

Utlca,  Nebraska. 
Bids  are  asked  until  Sept.  IS,  1908,  by  the 
Utica  Drainage  District,  Utlca,  Neb.,  for 
construction  of  30-inch,  No.  2  glazed  sewer 
tile  ditch,  3,830  feet  long,  from  8  to  29  feet 
under  ground,  and  for  open  ditch  one  mile 
long.  8.000  yards  of  dirt  to  remove.  Estimate 
of  cost,  $12,319. 

UTICA   DRAINAGE   DISTRICT, 
Utlca,  Neb. 

U.  S.  ENGINEER  OFFICE,  Vlcksburg, 
Miss..  August.  17.  laoS.  Sialed  proposals  for 
furnishing  Portland  cement  for  use  In  con- 
struction of  Lock  and  iJaiii.  No.  8.  Ouachita 
River,  Ark.,  will  be  received  here  until  noon. 
Seiitember  8,  1908.  and  llien  publicly  opened. 
Information  on  application.  CLARKE  S. 
SMITH,  Capt.  Engrs. 


OFFICE  CONSTRUCTING  QUARTERMAS- 
te.-.  Fort  Leavenworth.  Kansas.  August  27. 
1908.  Sealed  proposals.  In  triplicate,  will  be 
received  here  until  11:00  a.  m..  Central  Time. 
September  16,  190S,  and  then  opened,  for  the 
construction  of  an  Isolation  Hos;iltal,  includ- 
ing plumbing,  hot  water  healing,  electric  wir- 
ing and  electric  lighting  fixtures,  at  Fort 
Leavenworth.  Kansas.  Full  infi^rmation  and 
blank  foims  of  proposal  furnished  on  appli- 
cation to  this  office.  Plans  and  specifications 
may  be  seen  here:  also  In  offices  of  C^hlef 
Quartermaster  at  Omaha,  St,  Paul,  Denver 
and  Chicago,  Depot  Quartermaster,  Saint 
Louis,  and  Secretary  Master  Builders'  Ex- 
change. Kansas  City.  Mo.  United  States  re- 
serves the  right  to  accept  or  reject  any  or  all 
proposals  or  any  part  thereof.  Envelopes  to 
be  endorsed  "Proposals  for  Isolation  Hospi- 
tal," and  addressed  to  Captain  Wm.  D.  Davis. 
Quartermaster. 


CONSTRUCTION  OF  BUILDING.  OmCE 
of  Constructing  (Quartermaster.  Columbrus 
Barracks.  Ohio.  August  26.  190S.  Sealed  pro- 
posals, in  triplicate,  will  ^e  received  here  un- 
til 10  a.  m..  Standard  Time.  Sei'tember  15. 
1908.  and  then  oi>ened.  for  construction  of 
one  double  set  Hospital  Corns  Sergeants' 
Quarters  at  this  post  including  plutibing. 
electric  light  wiring  and  fixtures.  Informa- 
tion, blank  forms  for  proposals,  etc..  furnish- 
ed on  application.  U.  S.  reserves  the  right 
to  reject  or  accept  any  or  all  bids,  or  any 
parts  thereof.  Envelopes  containing  pro- 
po.<!als  to  be  Indorsed:  •Propos.als  for  Hos- 
pital Corps  Sergeants'  Quarters,  to  be  opened 
September  15.  1908."  and  addressed  to  Cap- 
tain H.  J.  Hlrsch.  Constructing  Quartermas- 
ter. 
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Power  Houic  of  the  New  York  City  Railway  Co.,  96th  St..  New  York, 
Equipped  With  Our  Machinery 


Phil.  LauUi  Construction  Co. 

<Nol  Inc. 

14")  La  Salic  St.  C"hica>jo.  111. 

Designing  and  Construction  of 

Automatic  Coal  Handling  Equipments 
Locomotive  Coaling  Stations 
Conveying  Machinery 
and  Structures 

CONTRACTING    ENGINEERS 

for 

Complete   Power  Plants 


Complete  Installations  of 

Bucket  Conveyors 

Belt  Conveyors 

Automatic  Railways 

Cable  and  Industrial  Railways 

All  Kinds  of  Conveying  Plants 
Designed  and  Erected 

Suggestions  and  Estimates  Furnished 
Upon   Application 


The  Military  College  ol  the  State  ol  Vermont 

NORWICH  UNIVERSITY 

Norttifield,  Vermont 

Courec'S:  ClvH  rncineeritis.  Electrical  EnEinoerinn, 
Cliomlstr>-.  Arts.  Science  and  Letters.  MMitary  Db- 
cipline  with  complete  routine  and  instruction    lor  all. 

For  full  Information,  address  THE  SECRETARY. 


YOUNG  &  SONS 


ENOIXEERINO  MIKLVG  AND  OU 
SURVEYLVG  INSTRUMENTSr 


PMILADELPHrA 


NATURE  ADORNED 

My  booklet  gives  some  interesting  data  on  what 
iray  be  accomplished  in  beautifying  and  improv- 
ing the  landscape.  Engineers,  city  and  railroad 
ofHcials  should  send  for  it. 

F.  R.  MEU.R,  1  Broadway,  NEW  YORK 
Consulting  Forester 


SURVEYORS' &  ENGINEERS' 

Jransits,  Levels, 
Compasses, 

Chains,  Tapes,  Etc. 

Drawing  Instraments. 
Paper,  Etc. 


L  M.  PRINCE. 


Field  looks.  Indii  Ink, 
Brushes,  Etc. 

C.ltalopile  OP    Requc-it. 

lot  WEST  4th  STREET, 
CINCINNATI,    OHIO 


THE  JOHNSON 

Well  Screen 

AH  sizes.   Brass.   Large  Capacity 

Non-choking.     Used  everywhere. 

WnrrE  for  Booklet  •*EC" 

E.  E.  JOHNSON.         St.  Paul,  iMinn. 


LEVEE  WORK. 

Greenville,  Jliss. 

Sealed  proposals  will  be  received  at  tli 
urtioe  of  the  Board  of  Mississippi  Leve. 
Commissioners.  Greenville.  Miss.,  up  to  12 
.\I..  Monday.  September  7,  1908,  for  the  con- 
struction of  about  1,250,000  cubic  yards  of 
embankment  in  the  Mississippi  Levee  Dis- 
trict. 

Profiles,  plans  and  specifications  may  bo 
seen  and  other  information  that  bidders  max 
desire  can  be  obtained  at  the  office  of  Ih' 
Chief  Engineer. 

No   bids  will   be   considered   unless  accom- 
panied by  a  forfeit  of  3  per  cent,  and  if  ai 
cepted,    good    and   sufflcient    security    will    b. 
required     for    the    proper    execution    of    the 
work. 

The  right  to  accept  or  reject  any  or  all 
nf  the  proposals  or  any  part  thereof  is  re- 
strved. 

C.  H.  WEST.  Chief  Engineer. 


RAILWAY  WORK. 

WANTED. 
Contractor  with  team  outfit  to  grade  seven 
miles  of  railroad,  75,000  to  SO.OOO  yards  of 
earth,  in  northeast  Arkansas.  State  particu- 
lars In  regard  to  size  of  outfit  and  responsi- 
bility. MOORIO  &    McKRRREN. 

Luxora,   Ark. 


TfiE      -  ;. 
KEW  YORK  COSTISEHWt  IWELl 
FILTRATIOH  COMPANY 

FILTERS 


General  Contractors 
CHICAGO  NEW  YORK 


BEST  EXTENSIBLE  TRENCHING  £RACE  MADE 

KALAMAZOO.'n'riL: 


SO«    CAST    MAIN    ST. 


From  1 ,001)  to  0,000  Candle  Power 

The  Buckeye  Light 

SOLE  MAKERS 

WALTER  MACLEOD  &  CO.,  Cincinnati.  0. 
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Edson  Diaphragm  Trench  Pumps 


THE    EDSON    PUMP 


ivas  the 


FIRST 


DIAPHRAGM  PUMP  ever 
maJc.  Experience  counts  for 
something.  IT  is  the  accepted 
STANDARD  all  over  the  world. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  business.    Extra  kngths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate  ^         ^ 
Pump  parts,  carried  in  stock. 

;SEND  FOR  DESCRIPTIVE  CATALOG 
Established  1SS9 

EDSON  MFG.  CO. 

256  Atlantic  Avenue     Boston,  Mass. 


OUTLET  SEWER. 

Peoria.   Illinois. 

Sealed  bids  for  the  construction  of  the 
North  Peoria  Sewer,  West  Section,  to  con- 
sist of  a  main  brick  and  vitrified  tile  sewer 
and  an  outlet  brick  sewer,  in  accordance 
with  an  ordinance  passed  by  the  City  Coun- 
cil of  the  City  of  Peoria,  on  the  7th  day  of 
May.  1907.  and  the  plans,  specifications  and 
profiles  now  in  the  OfBce  of  the  City  Engi- 
neer of  the  City  of  Peoria,  will  be  received 
before,  and  opened  at  two  (2)  o'clock  p.  m. 
on  the  15th  day  of  September.  A.  D.  190S, 
in   Room  306,  City  Hall  Building.   Peoria,   111. 

The  estimated  cost  of  said  sewer  and  out- 
let is  estimated  at   ?234.5S6.10. 

Bids  for  the  whole  of  said  improvement 
must  be  accompanied  by  a  certified  check 
or  cash  for  at  least  ten  per  cent  (10  per 
cent)  of  the  bid.  payable  to  the  order  of  E. 
.\.  Furry,  President  of  the  Board. 

Blank  Proposals,  copies  of  Contract  and 
of  Bond,  as  well  as  plans,  specifications  and 
profiles  can  be  seen  at  the  OfBce  of  the  City 
Engineer,  Room  308,  City  Hall  Building. 
Peoria,    111. 

Work  must  be  completed  on  or  before  May 
1st.  A.  D.   1910. 

The  contractor  is  to  be  paid  in  bonds  bear- 
ing five  per  cent  (5  per  cent)  interest  per 
annum,  pursuant  to  the  statute  of  the  State 
of  Illinois,  governing  Local  Improvement, 
in  so  far  as  he  is  not  paid  in  cash. 

Bids  must  be  made  on  blanks  furnished 
by    the    undersigned. 

BOARD    OF   LOCAL    IMPROVEMENTS. 
By  E.  A.  Furry,  President. 

Isaac  J.  Levinson,  Secretarj-. 


SEWERS. 

Vicksburg.  Miss. 
Sealed  bids  will  be  received  by  the  Mayor 
and  Board  of  Aldermen  of  Vicksburg,  Miss., 
till  8  P.  M.,  Sept.  7,  1908,  for  furnishing  ma- 
terials and  constructing  complete,  a  system 
of  house  sewers,  approximating  30  miles  of 
S-inch  to  27-inch  pipe  sewers,  with  400  man- 
holes and  100  flush  tanks.  Deposit  3%  of 
amount  of  bid.  The  right  is  reserved  to  re- 
ject any  and  all  bids.  For  blank  forms, 
specifications  and  other  information,  address 
Walter  G.  Kirkpatrick.  civil  engineer,  Jack- 
son, Miss.  Plans  and  specifications  are  on 
file  at  tlie  City  Hall,  Vicksburg.  and  the  of- 
fice of  the  engineer. 

P.    M.    HARDING-.    Mayor. 


PIPE  SEWERS. 

i^arroll.  Iowa. 
The  City  of  i:arroll,  Iowa.  wIM  receive 
sealed  bids  until  September  S.  1908.  at  8 
o'clock  p.  m..  for  furnishing  all  of  the  ma- 
terial and  labor  necessary  for  the  construc- 
tion of  about  1,240  feet  of  10-inch  and  13.700 
feet  of  8-inch  sewers,  and  about  4,9.10  feet 
of  6-inch  sub-drain,  and  appurtenances. 
Plans  and  specifications  may  be  obtained 
from   City   Clerk. 

J.  A.  DOUGHERTY.  City  Clerk. 

PIPE  LINE. 

Morenci,    -Arizona. 

Proposals  will  be  received  until  9  o'clock 
a.  m.,  September  16,  190S,  for  grading  and 
laying  about  twenty-five  thousand  (25,000) 
feet  of  ten-inch  wrought  steel  pipe  over 
rough  country.  The  work  will  start  about 
October  1st.  and  must  be  completed  by  Jan- 
uary 1st,  1909.  The  contract  will  be  let  at 
a  price  per  foot.  The  right  is  reserved  to 
reject  any  or  all  bids,  or  to  waive  any  in- 
formality in   the   bids   received. 

Information  or  specifications  on  applica- 
tion. 

THE  MORENCI  WATER  COMPANY, 
C.  P.  Chester,  Superintendent. 


PAVING. 

Dublin.   Ga. 

Sealed  proposals  on  blank  forms  furnished 
by  the  city  and  addressed  to  the  Mayor  and 
Board  of  Councilmen.  Dublin.  Ga.,  will  be 
received  until  8  o'clock  p.  m..  September  3d. 
1908,  for  furnishing  all  material  and  labor 
for  the  following  work: 

Approximately: 

17,200  square  yards  of  street  paving  (vitri- 
tied  brick,  wood  block  or  bitulithic  will  be 
considered)  with  necessarj-  granite  curb  as 
specified. 

I-:ach  bid  must  be  accompanied  by  a  certi- 
fied check,  made  payable  to  the  Mayor,  for 
twelve  hundred   ($1,200)   dollars. 

The  right  is  reserved  to  reject  any  or  all 
bids. 

Plans  and  specifications  can  be  seen  at  the 
office  of  the  City  Clerk  of  Dublin,  Ga.,  and 
specifications  will  be  mailed  upon  application 
to  the  engineers. 

W.    S.    PHILLIPS.    Mayor 
E.    D.    WHITE.   JR.   Clerk. 
H.   S.   JAUDON  &  GOSS.   Engineers. 
Box  .i82.  Savannah.  Ga. 


BRIDGE,  TANKS,  BUILDING. 

.Moieiici.    Arizona. 

Proposals  will  be  received  until  9  o'clock 
a.  m..  September  16th,  1908.  for  furnishing  all 
labor  and   material  and  erecting: 

One  light  steel  truss  bridge.   190  feet  long. 

One  steel  frame  corrugated  iron  power 
house  building.  65  feet  by  80  feet. 

One  steel  oil   tank.   50,000  gal,   capacity. 

.\uxiliar>-  water  tank  and  miscellaneous 
steel    work. 

The  work  Is  to  be  let  in  one  contract  at  a 
price  per  pound  for  each  class  of  work. 
The  designs  are  to  be  made,  subject  to  the 
approval  of  the  Morenci  Water  Company  by 
tho  contractor  after  the  contract  is  let.  The 
right  is  reserved  to  reject  any  or  all  bids 
or  to  waive  any  Informality  in  the  bids  re- 
ceived. 

Information  and  .sped Ilea tions  furnishcH]  on 
application. 

THE  MORENCI  WATER  COMPANY. 
C.  P.  Chester,  Superintendent. 


WATER-WORKS. 

Holyrood,    Kansas. 

Scaled  prorMisals  will  be  received  by  the 
Mayor  and  the  Council  of  the  City  of  Holy- 
rood.  Kan.,  until  8  p.  m.,  Sept.  8,  1908,  for 
the  construction  of  a  systeui  of  water-works 
complete,  and  for  an>'  pjirt  tln'rcof.  for  the 
water  tower  erected,  and  for  all  muclilner>'. 
materials  and  supplies  f.  o.  b.  cars  and  de- 
livered on  the  ground  at  -site,  and  all  In 
accordance  with  certain  maps,  plans  and 
specifications^  therefor,  which  may  be  seen 
ai  the  otfice  of  the  City  Clerk  anti  of  Georg*- 
Cadogan  Morgan.  Engineer.  SOS  Ro.val  Insur- 
ani'>'  Huilding.  Chicago.  111.,  on  and  after 
.Vug.  UK  1908,  where  full  i>articulars  can  Ix- 
obtained. 

Proposals  must  be  accomimnied  by  clear- 
ing house  checks  for  10  per  cent  of  the 
aniiiunt  thereof,  made  [>ayahle  to  said  city  as 
an    evidence  of  good  faith. 

Proposals  must  he  sealed  and  addressed  to 
II.  A.  .Stoltenberg.  .Mayor,  and  Council,  care 
of  y  X.  Wesely.  City  Clerk.  Holyroo<l.  Kan., 
and  marked  on  envelope.  "Propo.'sal  fur 
Water-Works."  or  part  bid  ujion.  and  must 
he  delivered  to  the  City  Clerk  at  his  office 
on  or  before  the  time  stated  above. 

The  City  Council  reserves  the  right  to 
accept  or  reject  any  and  nil  proposals. 

F.   A.   WESELY. 
City  Clerk 
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This  letter  was  written  July  16,  1908;  received  July  18  and 
the  mold  shipped  the  same  day.  That  the  Miracle  Mold  need 
only  be  tried  to  win  is  shown  by  the  following  order  re- 
ceived 3  days  later: 

Mimoii.  Jrfl..   lulu  it,  IMIU 
JifiracU'  J'resscd  S/onc  Co., 

Minneapolis^  Minn. 
Dear  Sirn:- 

HV  tiff  in  rvefipt  of  If/*  straight  'J'iie  Mnfd  ami  have  i/iven  Jtnrne  a 
trial  with  stUin/artiiry  resu'ta.  Kmd.y  send  us  by  exjireiis  one  U" 
slraiijht  Tile  Mold  comptete. 

yourtc  veru  trnly^ 
The  ilonon  Cement  Tile  Co. 


We  want  you  to  have  our 
24-page  Pipe  Mold  Catalog. 
Sent  free.  It  gives  valuable 
information  on  the  business 
in  general,  including  experi- 
ence of  people  who  have 
made  successes,  gives  reports 
of  thorough  tests  of  cement 
tile  made  by  Iowa  State  Col- 
lege, compared  with  clay  tile. 
Shows  New  Miracle  culvert 
molds;  Mir  a  c  1  e  man-hole 
mold;  how  to  make  Y's  and 
T's  from  standard  pipe  with- 
out extra  tools,  and  other 
things  of  practical  value. 

144  PAGE  BOOK  on  Con- 
crete, 600  Illustrations,  sent 
for  24  cents  in  stamps. 
Money  back  if  not  satisfied. 


^■'.^ 


MIRACLE    PRESSED    STONE   CO. 

116  Wilder  ?t,,   MINNEAPOLIS,    MINN. 

LARGEST    MANUFACTURERS    OF    CONCRETE    MACHINERY    IN   THE   WORLD 


HOSPITAL  BUILDING. 

Fairvlew,  Penna. 

Sealed  proposals  for  the  construction  of 
new  buildings  pertaining  to  the  State  Hos- 
pital for  the  Criminal  Insane,  for  the  Com- 
monwealth of  Pennsylvania,  at  Fairvlew. 
Wayne  county,  Pennsylvania,  to  be  ad- 
dressed to  the  Pennsylvania  Commission  to 
erect  a  Hospital  for  the  Criminal  Insane, 
will  be  received  at  the  office  of  the  commis- 
sion, 608  Real  Estate  Trust  BIdg.,  Philadel- 
phia, until  noon  of  Thursday,  September  3, 
1908,  when  and  where  the  bids  will  be 
opened.  Certified  clieck  for  Ave  thousand 
($5,000)   dollars  must  accompany  each  bid. 

Plans,  specifications  and  form  of  proposals 
may  be  had  on  application  at  the  office  of 
.1.  C.  M.  Shirk,  architect.  518  Philadelphia 
Bank  Building,  Philadelphia,  Pa.,  by  deposit- 
ing the  sum  of  two  hundred  ($200)  dollars, 
one  hundred  and  ninety-five  ($195)  dollars  of 
which  will  be  refunded  upon  return  of  the 
plans  and  specifications. 

Bids  from  other  than  those  engaged  in  the 
actual  business  and  the  general  branches 
therein  mentioned  will  not  be  entertained  or 
considered. 

The  commission  reserves  the  right  to  ac- 
cept as  a  whole  or  In  part,  or  reject  any  or 
all  bids,  as  may  be  deemed  best  for  the  In- 
terests of  the  commonwealth. 

HENRY  F.  WALTON.   Chairman. 


SEWAGE  PUMP. 

Memphis,   Tenn. 

Sealed  proposals  will  be  received  at  the  of- 
fice of  the  City  Register,  City  Hall,  Memphis, 
Tenn.,  until  12  o'clock  noon,  Tluirsday,  Sep- 
tember 10th.  for  one  20-inch  centrifugal  sew- 
age pump,  on  bidder's  specifications. 

Information,  plans,  etc.,  can  be  had  from 
J.   H.  WEATHERFORD.   City  Engineer. 


STREET  PAVING. 

Cambridge,  Ohio. 

Sealed  proposals  will  be  received  at  the 
offices  of  the  Board  of  Public  Service  of  the 
City  of  Cambridge,  Ohio,  until  Thursday,  12 
o'clock  noon.  September  10th,  1908,  for  the 
grading,  drainage,  curbing  and  paving  of 
sundry  streets  in  said  city,  in  accordance 
with  the  plans,  profiles  and  specifications  on 
file  in  the  offices  of  the  Board  of  Public 
Service  and  the  Engineer  of  said  city. 

The  quantities  to  be  used  in  the  compari- 
son of  proposals  are  approximately  as  fol- 
lows: 

E.\cavation,   16,010  cubic  yards. 

Brick  paving,    28,296  square  yards. 

Curbing,  straight,   16.603  lineal  feet. 

Curbing,   10  feet  radius,  754  lineal  feet. 

Curbing,  5  feet  radius,  535  lineal  feet. 

Protection  curb,  1,155  lineal  feet. 

31  Catch  Basins. 

15  Manholes. 

2,560  lineal  feet  of  15-lnch  se\ver  pipe. 

900  lineal  feet  of  12-lnch  sewer  pipe. 

3,000  lineal  feet  of  4-lnch  tiling. 

Each  proposal  must  be  made  on  blank 
forms  to  be  furnished  by  the  Engineer  of 
said  city,  and  must  be  accompanied  by  a 
certified  check  for  $1,500  drawn  In  favor  of 
Sarah  Rainey,  secretary.  WITHOUT  CON- 
DITIONS, as  liquidated  damages,  that  the 
bidder  will  enter  into  contrai't  within  10  days 
if  awarded  the  work. 

The  Board  of  Public  Service  reserves  the 
right  to  reject  any  and  all  bids,  or  to  accept 
the  proposal  deemed  by  them  to  be  for  the 
l)est  Interests  of  the  city.  Plans  and  profiles 
may  be  seen,  and  copies  of  specifications, 
blank  proposals,  form  of  contract,  etc.,  ob- 
tained at  the  office  of  the  Engineer  of  said 
city.  A.  .T.  HALL, 

President  of  the  Board  of  Public  Service. 

SARAH  RAINEY,  Secretary. 

o.  M.  HOGE,  City  Engineer. 


CONCRETE  DAM. 

Chambersburg,  Pa. 

Sealed  proposals  will  be  received  by  the 
Clerk  to  the  Town  Council  of  the  Borough 
of  Chambersburg,  at  his  office  in  the  Market 
House,  Chambersburg,  Pa.,  until  6  p.  ra.. 
Monday,  the  7th  day  of  September,  A.  D. 
1908,  for  the  furnishing  and  supplying  of  all 
labor,  hauling  and  materials  necessary  for 
the  proper  construction  of  a  concrete  dam 
and  side  walls  and  the  supplying  and  build- 
ing therein  of  steel  or  wrought  Iron  head 
gates,  together  with  the  removing  of  all 
trees,  stumps,  roots,  gravel,  earth,  stones  and 
materials  not  needed  for  filling,  to  such 
places  as  may  be  designated  by  the  person, 
officer  or  committee  in  charge  of  said  work, 
for  the  Borough  of  Chambersburg,  Pa.,  at 
their  Slloam  Pumping  Station,  In  accordance 
with  blue  prints,  plans  and  specifications  ac- 
companying same  on  file  at  the  office  of  said 
Clerk,   Chambersburg,   Pa. 

Copies  of  the  plans  and  specifications 
aforementioned  may  be  seen  at  the  office  of 
said   Clerk. 

The  right  Is  reserved  to  reject  any  and  all 
bids.  E.  V.  FREY,  Clerk. 


BRICK   PAVING. 

KirksvIUe,  Mo. 

Sealed  proposals  will  be  received  up  to  8 
p.  m.,  September  7,  1908,  by  J.  C.  Carothers. 
City  Clerk,  for  construction  of  apro.ximately 
16,000  sq.  yds.  vitrified  brick  pavement  and 
6,400  lineal  feet  of  concrete  curb. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  City  Clerk.  Bids  must  be 
accompanied  by  a  certified  check  In  the  sum 
of  at  least  three  per  cent  of  the  bid.  The 
Council  reserves  the  right  to  reject  any  or 
all  bids.  H.   SHELBY.  Mayor. 


September  9,  1908. 
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Engineering-Contracting  Another  specification  for  Embank- 

A  Weekly  "Methods  and  Cost"  Journal  HlentS 
for    Civil    Engineers   and    Contractors. 

WITH  WHICH  ARE  coMn.NED  !„  ouf  issuc  of  Aiigiist  10  wc  commcntcd 

ENQINEERINQ   WORLD  upon  a  set  of  specifications  for  a  railroad 

CONTRACT  NEWS  e-bankment.      We     quote     the     following 

p  , ,.  .    ,           „,  ,      ,     ,  clause    from   another   set    of   specjhcations 

PuDlished  every  Wednesday  oy  . 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  ^Z  "'''■°''"'  <'°"'''^'''°"  ■■ 

3SS  Dearborn  sircct.  Chicago  "Embankments  shall  be  made  of  suitable 

Telephone  Harrison  6750  materials,  to  be  judged  of  by  the  engineer 

New  York  Office:^  J-t?,!,!^?'"'  ^°^  ^"^    '"    af'^°''dance    with    his    instructions, 

'         *  cither  by  dumping  from  grade,  or  in  layers 

S^M?J;^T   oPt",^^'^?^^   •    •  M^"^'-""-' Editor  of   such    thickness   as    he   may   direct;    no 

DANIEL  J.  HAUER,  I  ,                                ,,,,,, 

CHAS.  S.  HILL,          I  large    stones    shall    be    allowed    within    a 

C.  T.  MURRAY,           f     •     •    Associate  Editors  j      „,  ^j  ^j  (^.^j^,  ,^^  j^^,,  ^^,^^  sut-grade, 

F.  A.  SMITH.               J  1  .u     1      .         .     ■   t                 ■        11                ■ 

MYRON  C.  CLARK President  ^""  '"<^  '^'^='  materials  must  in  all  cases  be 

A.  B.  GILBERT    ....    Advertising  Manager  reserved  for  finishing  and  dressing  the  sur- 

=^^^=^=^==^=^^=  face;   the   contractor   shall   be   reqiiired   to 

^'i?nS'^"'^^R^  ^'^'''.-^ irVf/, '." 'V^^"'''i\'~  carry     the     embankments    to    such    height 

S2, 00  a  year  (6£  tss«es)Att  Umled  Slates.  Cuba.  Mex-  i                   .            j 

ico.  Alaska,  Hawaii,  Guam.  Porta  Rico,  Philippine  above     SUb-grade     and     tO     SUch     increased 

Islands.  Republic  of  Paiuittta,  Canal  Zone  and  Island        ;j.i,„    „„   .i  „■  j 

ofTutuila.  Widths  as  the  engineer  may  deem  a  neces- 

$2.50  a  year  (BS  issues)  to  Dominion  of  Canada.  sary  provision   for  shrinkage,  compression, 

$3  00  a  year  (se  issues)  to  all  oilier  countries.  washing,  drainage  and  settlement,  and  said 

ADVERTISING  RATES  sent  on  application.  embankments   must   be   maintained   to   their 

Copy  for    regular    advertising  must   be   received  «^„.,„„    l, „:„!,.     .    •  t.u          j      i                   ^-i    .t 

not  later  thin  Friday  preceding  date  of  issue  m  proper   height.  Width   and   shape   until    the 

J!'i''^'l.'', ',^'°^PP''"-     'Proposals/;  "Warts"  and  entire   work   under  this  contract   is  finally 

r  or  bale     announcements  can  be  inserted  as  late  ,    ,          ,                . 

as  Tuesday  morning.  accepted   by   the   engineer.     Whenever   the 

_  embankment    is    made    from    side    ditches, 

Bntereu  as  second-class  matter,  April  17.  1907,  at  the  i     j-^   i  •              j            .      e  .^         i               , 

Post  Office  at  Chicago,  Illinois,  under  act  ol  March  such  ditching  and  crest  Of  the  slopes  there- 

^'  ^^*- of  shall  in  no  case  approach  within  si.\  feet, 

/-«  /"k  XT  q^  T7  X1/T.  o       '  "°''  ■^^''''i'"   double  the  depth  of  the  ditch, 

LUNJliNlb               _  to  the  foot  of  the  embankment  slopes,  al- 

~  ways   leaving  room   for  a   double  track  on 

Editorial  :  one  side.     The   width  of  berm  left  at  the 

Another    Specification     for     Embank-  f°°*  "^  "'^  ='°P«s  ^'^a"  '"  ^11  cases  be  such 

mentj    Iqj  as  the  engineer  may  direct.     No  soft  mud 

What  Load  Will  a  Concrete  Pile  Sus-  °^   '""'^''■'   ""^  Perishable  materials    shall  be 

tain?     jgj  allowed  to  enter  into  the  composition  of  the 

_                  _  embankments.  Whenever  new  wate"-  courses 

Concrete  Section  :  i          i     r        • 

or  channels   for  rivers   or  streams  are  re- 

The  Importance  of  Sand  in  Concrete  quired   to  be   formed,  they  shall   be  put  at 

Construction     162  such  distance  from  the  foot  of  the  slope  as 

Methods    and    Cost    of    Constructing  the  engineer  may  direct.    The  fillin.sr  in  the 

Concrete    Silos    163  rear  of  abutments  and  retaining  walls  shall 

Earth  and  Rock  Section:  be  specially  deposited  in  12  in.  lavcrs,  well 

The    Cost    of    Drilling  Holes  with  a  rammed  and  inclined  away  from  t'le  struc- 

Well   Drilling  Machine    165  *"''^'  ^"^  '''rected  by  the  engineer.     Suitable 

Some  Records  and  Comments  on  the  P°7":,,!"''"f,'""^''  ='""  ^^  ^"^^'^"'^  ^°'  '"'^'' 

Use    of    a    Scraper     Bucket     E.xcavat-  '       '"°- 

or    165  This  clause  has  much  to  commend  it.  as 

Drilling  vs.  Shaft   Sinking 166  '"  most  of  the  sentences  the  detai'-i  of  the 

The    Cost    of    Drilling  and    Blasting  "•^°'^^  are  specifically  set  forth.    This  is  as 

Copper  Ore   167  '*    should    be,    as    then    there    can    be    no 

Genfral  Section  •  chance  for  dispute  between  the  contractor 

'  and  the  engineer.    Then,  too,  knowing  be- 

The  Inspection  of  Structural  Steel...  169  forehand   what   is  to   be  expected   of  him. 

Contract    Prices    on    Road    Work    in  ^^e  contractor  will  name  a  lower  price  for 

^p"^""   I'O  the  work. 

Methods  and  Cost  of  Laying  6  in.  and  ,,                 .       ,            ,            , 

0   ■      „r         1  ^    T          e             T   ■  .  However,   m   three   places   the   term     as 

o   in.    Wrought    Iron    Screw    Joint  ,            .                     ,.         .,              •    ., 

■D.„    t         r-                J   A  •    T  •            1^.  t"s  engineer  may  direct,    or  a  similar  one, 

Pipe  for  a  Compressed  .Air  Line 171  .           f     _,  .       ,             ,,,,,.         , 

rt„„,-     J    ^    ^      r    D    J          -r           »  's  used.     This  phrase  should  be  ehnimated 

Itemized    Cost    of    Bridges.    Turnouts  ,                     ■,-      .               ,                          .,  , 

„j^,      .,      i\t-/-       1T1  from      specifications      wherever      possible, 

and  Culverts  for  Main  Canal.  Pay-  ,,,,          ,  .      ,           .           ,              ,       ,    .  , 

„.t«  T>^-       T     ■     ••        n     ■     .                1-n  Where  this  phrase  is  used  as  to  the  shrink- 

ette-Boise    Irrigation    Project 172  ,             .  ,               .     ,.    . 

age  of  materials,  certain  limits  of  rercent- 

Methods  AND  Costs:  ages  of  shrinkage  for  the  diflFerent  mate- 
Supporting  Young  Trees — Cost  of  rials  could  be  substituted,  or  it  •.  ould  be 
Cleaning  Sewers  and  •  Catch  stated  that  stakes  and  points  would  be  riv- 
Basins — Cost  of  Repairing  .Asphalt  en  the  contractor  to  guide  him  in  ihe  work. 
Pavement — Macadam  Road  Con-  Likew-ise  a  minimum  width  of  berm  could 
struction— Experiment  to  Determine  have  been  stated  in  the  second  case.  In 
Well  Contamination    168  the  last  case  the  words  "as  directed  by  the 
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engineer"  could  be  omitted,  as  the  instruc- 
tions regarding  the  work  are  tompletc 
without  it. 


What    Load    Will    a    Concrete    Pile 
Sustain. 

In  the  aggregate,  a  large  number  of  tests 
of  the  bearing  power  of  wooden  piles  can 
be  found  in  print,  but  there  is  precious 
lillle  informalion  of  the  same  kind  con- 
cerning concrete  piles.  This,  of  course,  is 
to  be  expected  because  of  the  relative  youth 
of  the  concrete  pile  industry.  In  view  of 
the  fact  that  there  are  several  firms  that 
make  a  specialty  of  concrete  pile  construc- 
tion, each  claiming  superiority,  it  would 
seem  practicable  for  them  to  arrange  some 
competitive  tests  which  would  demonstrate 
not  only  their  relative  merits  but  tie  abso- 
lute bearing  power  of  their  respective 
kinds  of  piles  in  different  soils.  At  the 
same  time  and  place,  wooden  piles  should 
be  driven  and  tested  by  loading. 

One  concrete  pile  firm  claims  that  one 
of  their  piles  will  sustain  two  to  three 
times  the  load  that  a  wooden  pile  will 
carry.  This  is  very  important  if  true.  But 
where  is  the  evidence? 

Another  firm  states  that  the  corrugations 
or  fluting  in  their  concrete  piles  greatly  in- 
crease the  bearing  power,  and  that  no  other 
pile  of  any  sort  can  compare  with  theirs  in 
supporting  power.  The  argument  is  good, 
but  engineers  would  like  comparative  tests 
to  prove  the  statement. 

Still  another  firm  states  that  their  proc- 
ess of  concrete  pile  construction  gives  the 
greatest  bearing  power,  because  the  con- 
crete is  cemented  to  the  earth.  Thia  sound? 
reasonable,  too.  but  what  comparative  tests 
have  proved  it  ? 

In  view  of  such  conflicting  claims  and  of 
the  steadily  growing  importance  of  the 
concrete  pile  industry,  engineers  would 
welcome  a  series  of  competitive  tests  of 
different  kinds  of  concrete  piles,  especially 
if  the  tests  were  made  under  the  direction 
of  some  disinterested  engineer  or  commit- 
tee of  engineers. 


On  Sept.  6  Leon  Delagrangc,  president 
of  the  .Aviation  Club  of  France,  established 
a  new  world's  record  with  his  aeroplane  at 
Issy.  both  for  length  and  duration  of  flight. 
M.  Delagrange  remained  in  the  air  for  29 
minutes  54  4-5  seconds  and  circled  the  field 
15%  times,  covering  a  distance  of  24.727 
meters,  or  about  15%  miles.  He  thus  beat 
the  longest  time  flight  previously  made, 
that  by  Henry  Farman,  in  July,  by  9  min- 
utes ZA  1-5  seconds,  and  exceeded  the  dis- 
tance covered  by  Wilbur  Wright  on  Sept. 
5  by  1%  miles. 


A  lake  at  Bassein,  Burma,  owned  by  the 
government,  stocked  with  varieties  of  table 
fish,  brings  an  annual  income  of  over 
$6,000.  ,  The  Burma  government  is  taking 
steps  to  utilize  Victoria  Lake  in  the  same 
way. 

of  republicadon  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  ilcxotcil  to  methods  and  costs  of  conslructinK  concrete 
ai^l  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
poltioiiinj;  of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
tr.i'isportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
coilitruction  and  erection.  It  «ill  also  contain  articles  on  new  and  interestini; 
deN\lopments  in  the  design  of  reinforced  concrete. 


The  Importance  of  Sand  .n  Concrete 
Construction.  ■ 

r.V    i:.     S.    I.KONAKli. 

Till-  important  part  tliat  sand  plays  in 
concrete  work  is  not  generally  recognized, 
and  even  among  contractors  and  engineers 
who  have  at  some  time  experienced  trou- 
ble directly  traceable  to  tiic  sand  used,  we 
lind  a  iciidoncy  to  depend  too  imicli  at 
times    upon    superficial    examination. 

One  has  only  to  see  concrete,  of  proper 
proportions  and  good  materials,  such  as  1 
cement  to  3  sand  and  o  or  (!  stone,  mixed, 
to  marvel  at  the  wonderful  binding  quali- 
ties of  t}ie' cement  when  he  observes  this 
mixture  at  the  end  of  a  few  days :  he  will 
note,    however,    that    the    cement    must    be 


streiiglli     Willi     the    prolialiility     ol     injury, 
serious  loss  or  complete    failure? 

In  making  comparisons  between  tests  of 
natural  sand  and  the  laboratory  sand 
( crushed  quartz  or  the  present  standard 
Ottawa  sand)  it  must  be  kept  in  mind  that 
.1  clean,  sound  ,mii1  well  graded  natural 
s;md  will  give  biglK-r  tensile  results  than 
the  laboratory  sands,  and  nf  the  latter  tlie 
Ottawa  sand  is  superior  lo  the  cruslu-il 
iiuartz;  due  allowance  must,  therefore,  be 
made  for  the  above  facts  in  the  tabulations 
following.  The  high  value  of  crushed 
stone  dust  as  a  mortar  ingredient  will  be 
particularly   noted. 

The  results  in  Table  I  are  relative  and 
comparable,  the  same  sample  of  cement 
being  used  throughout.     X'one  of  ihe  natii- 


TABLE  I. 

Sieve    Te.st-residue. 


Cbaiucter  of  Sjuid.  No.  .S.  Ni'.  30.  No.  1 

Crusbed  quartz    0.0  10.0  fiO.O 

SiU-eliil   imlural    14.3  .iT.l  26.4 

("■raniti.  dust    22.6  32.1  25.1 

Hank  sand    22.0  43.4  25.S 

l!anl<  .siind    7.5  48.6  36.1 

I'.ank   sand   ; 27.2  42. S  22.6 

Hank  sand   •. .     17.5  3S.S  32.5 

Hank  sand   17.6  34.0  37.1 

Hank   sand   ^ 24.7  35.0  2S.3 

Hank  sand    li>.6  48.S  28.3 

H.ink  sand    S.S  33.7  35.4 

Note. — The  residue  on  No.   ,s  seiei-n  not    used  in  the  mortar  test 
]iii.|i.,riiiins   were  determined   by   weight. 


Pel-  cent 

Cement 

Mortar. 

Comparative 

Tensile  Test 

Portland 
2  tol. 

2  tol. 

7  days. 

Passing 

7  da\'s. 

Crushed 

No.  100. 

Sand. 

Quartz. 

0.0 

1.3 

351  lbs. 

266  lbs. 

20.1 

423  lbs. 

248  lbs. 

8.1 

Ill  lbs. 

248  lbs. 

7.3 

273  lbs. 

248  lbs. 

6.9 

159  lbs. 

248  lbs. 

10.6 

251  Il)s. 

248  lbs. 

10.7 

180  lbs. 

2tS  lbs. 

11..". 

194  Ihs. 

24S  lbs. 

7.0 

25.1  Ills. 

24S   lbs. 

22.1 

283  lbs. 

248  lbs. 

-Ml  percentages  and 


spread  out  pretty  thin  to  fill  the  inter- 
stices of  the  sand  and  coat  the  surfaces  of 
ibe  individu.al  grains  three  times  in  volume 
ibe  ainouni  of  cement  used.  If  the  sand, 
however,  be  poor  by  reason  of  its  geo- 
logic origin,  mineral  composition  or  decom- 
position, or  because  of  excessive  fineness, 
or  its  content  of  fine  material  of  a  non- 
siliceous  nature,  then  it  is  useless  to  ex- 
pect good  results  of  such  proportions  as 
')  of  sand  to  1  of  cement,  and  only  care- 
ful analysis  and  test  of  the  sand  will 
enable  us  to  judge  as  to  whether  it  should 
be  used  at  all,  and,  if  so,  in  what  propor- 
tions to  attain  the  desired  results  xi'ifliiii 
the  required  ivorhing  limits  of  7  or  28  days. 
It  may  he,  and  some  cases  shotdd  be 
cited,  that  some  poor  sands  would,  in 
time,  produce  a  sufliciently  strong  mort.ir 
if  iiroperly  mixed  with  the  cement:  but 
do  you  know  this  of  the  sand  in  question? 
Can  you  afford  to  wait  for  Ihe  necessary 
results?  Will  your  structure  in  the  niean- 
wliib-   be     stressed     beyond     its     acquired 


•ICsliaet  from  a  paper  read  Ivf"?-.-  ii> 
lional  Cement  U.sers'  .\ssoolalioi. 


ral  sands  tested  were  considered  "doubt- 
ful" on  the  first  examination,  but  the  wide 
variation   in   value   will   lie    noted. 

The  gradation  of  sand,  as  determined  by 
the  sieve  tests,  is  not,  alone,  an  index  of 
its  value  as  a  n  ortar  ingredient,  and 
unless  accompanied  iiy  tensile  tests  of  tlie 
mortar  this  determination  is  often  mislead- 
ing. 
Bank  saiul,  2t)  s;imples.  average 

7   days    (3   to   11 168  lbs. 

Standard     sand.    23       tests       to 

compare     211)  lbs. 

Rank    sand,    21    .samples,    aver- 
age 28  days  (3  to  1) 2lil  lbs. 

Standard    sand,     li'      tests      to 

compare     ').VJ  lbs. 

Bank     sand — gain    in    strength, 

7    to    28    xlays     (averagel  ...  .•"i-")  per  cent. 
.Standard        sand    —  gain        in 
strength,  7  to  28  days   (aver- 
age)      42  per  cent. 

Note. — The  standard  sand  used  for  com- 
parative tests  was  the  Ottawa  sand  pass- 
ing the  Xo.  20  and  held  on  the  No.  30 
sieve,    excepting    samples    Nos.    0    and    10. 


Ill  which  crushed  quartz  was  used.  The 
samples  of  bank  sand  represent  commer- 
cial  sands   used   extensively   in    .Vew    Kng- 

land. 

.\n  experienced  and  trained  observer 
can  gegcrally  pass  upon  the  stability  of 
sand  from  the  standard  of  finencs.s,  but 
tensile  or  compressive  tests  will  be  re- 
quired to   fix  its  real   value. 

There  is  as  much  or  even  more  commer- 
cia!  advantage  to  vendors  of  sand  in  show- 
ing comparative  tests  of  their  product  in 
mortars  as  to  cement  salesmen  in  follow- 
ing   this    time-honored    custom. 

Dredged  6<i«rf.— Screen  analyses  of  sam- 
jiles  .\  and  M  are  given  as  representing 
the  appro.xim.Ue  extreme  variations  in 
dredged  sands  extensively  used  in  and 
near   Boston.     Xo  tensile  results  given. 

Comparison:  Ivach  sample  of  bank  sand 
may  be  comjjared  with  the  standard  sand 
results  shown  opi)osite,  the  same  cement 
being  used  in  each  ;  but  the  same  cement 
was  not  used  throughout  the  series  of 
twenty-six  samples.  A  standard  high- 
grade  Portland  cement  was  used  in  every 
ease. 

For  the  results  shown  in  Table  11,  the 
association  is  indebted  to  Messrs.  Sher- 
man &  Edwards,  Chemists  and  Cement 
Testers,  Boston,  Mass. 

The  gener.al  tendency  in  all  reinforced 
eiiiicrete  construction  in  the  best  practice 
is  toward  richer  mixtures,  particularly  for 
column,  beam  and  slab  construction.  The 
economy  and  logic  of  this  is  readily  seen. 

1st.  It  makes  possible  the  more  eco- 
nomic baniUing  of  forms. 

2(1.  It  is  a  safeguard  against  the  dan- 
gers of  average  poor  sand. 

3d.  It  means  added  strength  and  in- 
sures closer  and  more  perfect  contact  with 
the  steel. 

4th.  It  reduces  to  a  minimum  the  per- 
sonal equation  in  inixiiK;  and  placing  the 
concrete,  the  latter  operation  sometimes 
called   "unmixing." 

•"lib.  It  means  better  fireproohng  in  that 
the  aggregate  is  better  covered  and  pro- 
U-cted. 

litli.  It  is  denser,  stronger  .-ind  more 
waterproof. 

7th.  The  difTcrence  in  cost  per  cubic 
yard  of  concrete  is  nominal  and  much  less 
than  appears  by  reason  of  the  advantages 
under  Nos.  1  to  6. 

The  actual  dift'erence  in  cost  of  ecment 
alone,  per  cubic  yard  of  concrete,  is  given 
below,  the  assumed  cost  of  cement  being 
$l.-')0  per  barrel   net  : 


Cement 

Cost 

rei|uired. 

rcmcnl 

'niportions. 

Bbls, 

Per  cu.  yd 

1  A'-i    :3 

1.00 

$2.8.-. 

1  :2        :  1 

2.48 

2  22 

1  :2V^    :  -i 

l.:i.-< 

2.0T 

1  :3       ; .-. 

1,14 

1  71 

1  :3       :  n 

1.02 

1..-.3 

We  are  all  reminded  in  this  connection 
of  the  small  percentage  cement  bears  to 
llie    t<ilal    cost    of    Ihe    completed    work:    in 
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otlKT  words,  it  ruint'orccil  CDHcrclc  in 
building  coiistriKMion  could  be-  figured  at 
as  lozt.'  (in  (i;vni.</t-  cost  as  $20  per  cubic 
yard,  the  perceiitngc  cost  of  cement  would 
be  as  follows  for  the  several  proportions 
given  : 

Cost  ot  cement 
— Percent- 
age of  to;aI. 
Proportions.  Per  cenr. 

1:1%:3  14 

1:2     -A  11 

1:2%  ;4  10 

1 :3      :5  8% 

1 :3     :6  7% 

When  we  consider   the   many  attending 


Methods  and  Cost  of  Contructing 
Concrete  Silos. 

One  of  ilie  niosl  popular  uses  at  concrete 
on  tlic  farm  is  for  the  construction  of 
silos.  Owing  largely  probably  to  the  fact 
that  the  work  is  done  liy  the  farm  help  with 
possibly  some  assistance  from  the  local 
carpenter  and  mason  few  data  are  made 
pul)lie  either  on  the  methods  of  construc- 
tion or  on  the  cost  of  silo  building.  We 
give  therefore  the  following  data  taUen 
from  letters  published  in  'Hoard's  Dairy- 
man"  for  June  111.  1908,  which,  while  they 
are  not  complete,  give  information  of 
v;due. 

One   correspondent   gives   the   cost   of  a 


have  ilone  all  the  work.  The  thickness  of 
the  silo  w.dls  are  not  given  but  .issiim'ng 
bottom  and  walls  to  have  averaged  0  ins. 
thick  there  were  about  IK  cii.  yds.  of  con- 
crete in  the  structure  assuming  the  >-olume 
of  the  door  openings  to  c(|ual  the  volume 
of  the  floor.  This  gives  us  a  cost  per  cnbic 
yard  of  concrete  of  $8.(J0. 

.\  second  correspondent  describes  (he 
construction  of  his  -.ilo  as  follows: 

"My  silo  is  10  ft.  in  diameter,  inside 
measurement,  X  ft.  in  the  gnmnd  and  32 
.above.  Underground,  the  wall  is  8  ins. 
thick ;  above  ground,  0  ins.  Wire  ropes 
made  of  4  strands  of  No.  12  smooth  wire 
were   imbedded   in   the   wall   evcrv   18  ins. 


T.MU.I-;    11. 


.Si('\"e  Test.  iMT  eonl.  passin;^. 


No.  1110. 

Dredged   sand 0.6 

Dredged   sand    .=».5 

Bank  sand    12..5 

Bank  sand    

Bank  sand    .5. 1 

Bank  sand    .t.O 

Bank  sand    9.0 

Rank  sand    

Bank  sand    

Rank  sand    22.4 

Bank  sand    2.5.S 

Bank  sand    4.i> 

Rank  sand    2. .5 

Rank  sand    10..") 

Rank  Siind    10.5 

Rank  sand    0.0 

Bank   sand,    loamy 5.4 

Bank   .sand,    loamy 5.4 

Considerable    mica    ..; 2.5 

Beaeh    sand    .IS.S 

Large  number  small  shells.  16.0 

Bank   sand    2.0 

Bank   sand    5.4 

Bank   sand    3.0 

Bank   sand    5.0 

Bank   sand    1.0 

Bank  sand    6.6 

Bank   sand    9.7 


CoiniKiintiv.'    Ten.sll.-    Ri'huUk. 
I   (cement   to  ?,  .sand. 
Rank  Sand  a.s        Slandaril  .Siind 
per  analysis.  to  eoiitr>are. 


.  .'ill. 

No.  ::o. 

No.  ill. 

No.  16. 

No.  10. 

No.  S. 

No.  6.  7 

ilays. 

28  day.<i. 

7  dnvs. 

28  days. 

6.2 

13.4 

16.7 

19.5 

23.5 

30.5 

48.5 

31.2 

67.5 

82.4 

.SS.2 

92.4 

96.3 

99.2 

42.2 

155 

281 

225 

366 

15.0 

121 

254 

202 

324 

35.8 

97.0 

100 

1.37 

242 

186 

■.\i\ 

15.2 

47.5 

57.2 

63.1 

226 

389 

186 

341 

43.0 

71.3 

84.4 

S9.3 

91.0 

92.5 

96.2 

238 
14 
28 

349 
121 
140 

230 
267 

379 
383 

28.8 

33.9 

41.4 

50.3 

.58.4 

66.3 

78.4 

267 

54.1 

70.5 

81.4 

87.6 

90.1 

92.8 

95.5 

197 

308 

•199 

•259 

25.4 

54.8 

80.3 

95.7 

98.7 

99.3 

too 

120 

145 

•199 

•259 

8.7 

19.5 

35.0 

57.8 

69.1 

80.1 

89.7 

314 

456 

273 

359 

42.2 

63.3 

75.0 

82.5 

85.0 

87.3 

90.0 

194 

358 

22.9 

;i0.9 

41.7 

54.0 

62.1 

68.0 

77.3 

113 

261 

6.0 

30.6 

40.0 

56.0 

61.0 

67.0 

72.8 

108 

151 

22.1 

52.4 

72.3 

83.7 

.SS.l 

90.7 

94.0 

93 

123 

132 

'27 

22.1 

52.4 

72  :'. 

83.7 

88.1 

90.7 

94.0 

109 

154 

130 

237 

31.8 

77.0 

96.0 

99.5 

99.8 

100 

105 

160 

247 

408 

99.8 

100 

151 

314 

93.4 

96.8 

99.5 

100 

127 

314 

5.0 

16.2 

38.7 

66.2 

78.2 

85.0 

92.5 

169 

238 

236 

386 

25.9 

48.6 

65.6 

79.3 

84.3 

88.6 

93.0 

122 

166 

236 

386 

13.8 

34.3 

58.4 

76.6 

83.0 

87.8 

94.7 

167 

229 

368 

172 

48.5 

81.3 

93.4 

97.5 

98.0 

98.6 

99.5 

194 

275 

268 

385 

4.8 

14.3 

30.0 

48.  S 

.57.6 

67.5 

79.3 

310 

401 

281 

349 

11.3 

18.7 

33.5 

51.7 

62.0 

70.0 

83.7 

309 

34? 

281 

349 

20.5 

32.0 

42.5 

53.5 

60.7 

66.7 

74.5 

287 

439 

369 

477 

advantages  of  the  richer  mixtures,  is  there 
any  reason — financial,  structural  or  senti- 
mental— whv  we  should   not  use  them? 


The  recently  promulgated  law  for  the 
construction  of  new  railways  in  Italy  pro- 
vides for  the  expenditure  of  $107,000,000 
during  the  next  Itj  years.  Of  this  sum  the 
two  largest  appropriations  tof  $20,000,000 
each)  are  for  the  improvement  of  the  di- 
rect lines  between  Genoa  and  Tortona 
(which  will  shorten  by  lli  miles  the  dis- 
tance from  Milan  to  Genoa)  and  between 
Florence  and  Bologna.  The  direct  line  be- 
tween Xaples  and  Rome  receives  an  appro- 
priation of  $17,000,000.  The  improvement 
f)f  communications  in  the  southern  prov- 
inces is  provided  for  as  follows :  Sicily, 
$.5,800,000:  Bascilicata,  $17..300,000 ;  Cala- 
bria. $1,350,000.  .\n  amount  of  $o.tJOO,000 
is  given  to  the  line  from  .-Krchangelo  to 
Urbino,  $1,737,000  to  tlie  Piedmontese 
roads,  and,  finally,  a  sum  of  $!Jli5,000  has 
been  put  at  the  disposition  of  the  govern- 
ment for  the  study  of  railroad  problems 
and  of  the  new  lines  most  needed  by  the 
conntrv  as  a  whole. 


The  cpiarterly  meeting  of  the  .Association 
of  American  Portland  Cement  Manufac- 
turers is  to  be  held  Sept.  14,  1-5  and  16,  at 
Hotel  Pontchartrain.  Detroit.  Mich. 


concrete  silo  H*  ft.  in  diameter  and  31  ft. 
deep — 15  ft.  in  groimd  and  10  ft.  above 
ground — as   follows  : 

Materials.  Cost. 

1)0   l)ags    Portland   cement    at   50  cts. 
for   wall    ^5.00 

2  bags    Portland    cement    at    50    cts. 

for  brush  coat 1.00 

I'.olts    1.00 

Xo.  3  wire  for  reinforcing   2.00 

20  cu.  yds.  gravel   3.20 

Vi  material  for  form 6.40 

Roof,  door  frames  and  doors 9.70 

Toi.-d  materials  $68.30 

Only  one-half  the  cost  of  forms  is 
charged  up  because  the  same  forms  were 
used  in  constructing  a  second  silo.  There 
were  41  days  labor  on  the  work  divided  as 
follows : 

30  days  building  wall  at  $2 $(;0.00 

3  days  making  one-half  form  at  $3.50  10.50 
8  day<  all  other  work  at  $2 16.00 

Total   l.ibor    J8(i..50 

In  this  tabulation  the  number  ot  days 
labor  is  as  given  by  the  correspondent : 
tlie  wages  have  been  assumed  by  us  and 
totals  figured  from  them.  -As  a  matter  of 
fact  the  farmer  himself  and  a  neighbor, 
with    whom   he   cNclianged    work   appear  to 


liach  of  these  ropes  goes  round  the  silo 
near  the  outer  edge.  The  door  frames 
were  made  1  ft.,  8  ins.  wide  by  2  ft.  in 
height,  of  2x6-in.  stuflf.  and  set  in  as  the 
wall  went  up. 

The  excavation  was  dug  17  ft.  (  ins.  in 
diameter  and  perfectly  round,  an<l  the  bank 
cut  smooth  and  perpendicidar,  and  the  bot- 
tom made  level.  From  the  exact  center  of 
the  excavation,  a  circle  was  drawn  16  ft. 
in  diameter,  which  left  just  8  ins.  between 
it  and  the  bank  all  aroun<l.  On  the  inside, 
close  up  lo  this  circle,  2x4  studding.  2  ft. 
apart,  were  perpendicularly  pl.iced.  and 
braced  to  a  stud  set  perpendicularly  in  the 
exact  center  of  the  silo.  One-inch  Imard- 
ti  ins.  wide  were  used  to  brace  eaih  stud, 
both  at  the  top  and  bottom,  to  the  center 
stud.  On  the  outside  of  this  circle  of  stud- 
ding, next  the  bank,  %  in.  boards,  6  ins. 
wide,  were  nailed  with  small  shingle  nails 
These  coidd  be  easily  bent  to  the  form  of 
the  circle.  I  used  a  spirit  level  to  get  them 
at  a  true  level  on  the  ground  When  this 
was  boarded  up  solid  for  about  2  ft.,  the 
building  of  the  wall  began,  and  as  neeiled 
more  siding  was  nailed  on,  the  bank  being 
the  outside  form  until  the  surface  of  the 
groimd  was  reached.  My  studs  were  12  ft. 
long.  When  the  top  of  these  were  reached, 
other    studs    were    spiked    on.    lapped    1    ft. 
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and  braced  to  a  center  stud  as  before. 
VVhen  the  top  of  the  second  course  was 
reached,  the  lower  .ituds  were  pried  off, 
and  they  and  the  %-in.  stuff  used  again 
above.  The  center  stud  should  not  be 
taken  out. 

When  the  top  of  the  excavation  was 
reached,  two  sheet  iron  forms  were  used, 
made  of  No.  -0  galvanized  iron,  each  18 
ins.  wide  and  about  65  ft.  long,  so  as  to 
reach  quite  around  the  silo.  On  the  ends 
i){  these  forms,  angle  irons  were  fastened ; 
one  iron  being  set  about  1  ft.  from  the  end 
to  allow  for  that  much  lap.  Two  %.\8-in. 
1)olts,  with  thread  cut  on  one  end  go 
through  the  angle  iron,  by  means  of  which, 
the  form  was  tightened.  To  keep  these 
sheet  iron  forms  just  C  ins.  from  the  inner 
form  all  the  way  round,  pieces  of  2x6-in. 
studding  1  ft.  long  were  placed  every  2  ft. 
inside  the  sheet  iron  form  and  just  oppo- 
site the  studding  of  the  inside  form.  These 
pieces  were  slipped  up  as  the  form  was 
tilled.  When  tl-.e  first  form  was  filled,  the 
other  was  placed  on  top,  and  likewise  when 
it  was  full,  the  one  beneath  was  loosed  and 
put  on  top.  The  cement  will  set  fast  enough 
to  allow  of  the  filling  of  two  forms  a  d.iy. 
Three  or  four  lifts  made  of  strap  iron,  with 
a  hand  hold  turned  on  one  end  and  the 
other  end  bent  to  a  right  angle  for  %  in., 
were  convenient  for  lifting  the  forms. 
Great  care  should  be  taken  to  start  the 
forms  level ;  a  good,  true  spirit  level  shoi'.ld 
be  used. 

Portland  cement,  clean  sand  and  broken 
limestone  were  the  ingredients  of  the  con- 
crete. The  sand  and  cement  were  mixed 
dry  in  the  proportion  of  1  of  cement  to  2hi 
of  sand  for  the  lower  one-third  of  the  silo 
and  1  of  cement  to  3  of  sand  for  the  rest 
of  the  way.  Two  mortar  boxes  were  used 
so  that  while  the  mortar  was  being  taken 
from  one.  the  mi.xing  was  proceeding  in  the 
other.  The  mortar  was  mixed  rather  thin 
and  poured  into  the  forms  to  the  depth  of 
3  or  4  ins.  and  at  once  all  the  broken  rock 
tamped  in  that  the  mortar  would  hold,  care 
being  taken  that  all  the  rock  spaces  were 
filled. 

When  the  work  was  interrupted,  so  that 
the  cement  would  be  likely  to  set  before 
building  could  be  resumed,  the  upper  sur- 
face was  left  rough  with  partially  exposed 
rock,  so  that  when  the  next  cement  was 
poured  in,  it  would  adhere  firmly.  The 
broken  rocks  were  thoroughly  wet  before 
being  put  in  the  wall.  Bolts  %  by  6  were 
imbedded  in  the  top  of  the  wall  all  the  way 
around  and  standing  out  2M  ins.  in  order 
to  fasten  the  roof  plate.  When  the  wall 
was  completed  the  inside  was  made  smooth 
with  a  coat  of  cement,  as  a  cistern  is  fin- 
ished. The  mortar  should  be  made  1  part 
of  cement  to  2  parts  of  fine,  well  sifted 
sand. 

The  amount  of  material  used  and  the 
cost  was  as  follows: 

54  barrels  of  cement  at  $1.60 $  86.40 

23  cubic  yards  oi  sand 25.00 

20  pounds  of  wire   2.00 

2  dozen  bolts    100 


loo  feet  of  lumber   for   frames  and 

doors    2.00 

2  galvanized  sheet  iron  forms...     18.00 


Total    $134.40 

The  lumber  used  for  staging  and  for  in- 
side form  was  used  for  other  purposes. 
The  roof  has  not  yet  been  put  on,  and  al- 
though we  have  had  an  excessively  wet  fall 
and  winter,  the  silage  has  kept  beautifully. 
With  the  material  all  on  the  ground,  four 
men  could  build  the  silo  in  about  14  days." 
Figuring  the  wages  of  labor  at  $2  per 
day  the  cost  of  the  silo  was  as  follows : 

Materials  as  per  above  table $134.40 

Labor,  4  men  14  days  at  $2 112.00 


the  door  air-tight.  We  used  wood  fibre 
plaster  to  shape  the  inside  of  the  doors  to 
the  curve  of  the  silo,  first  driving  thickly 
into  the  surface  of  the  door  a  large  number 
of  shingle  nails,  the  heads  of  which  acted 
as  clinchers  for  the  plaster." 


Total    ?246.40 

There  are  about  33  cu.  yds  of  concrete 
in  this  silo,  which  makes  the  cost  about 
$7.46  per  cubic  yard,  with  all  materials  on 
the  ground. 

As  door  construction  is  one  of  the  details 
that  causes  some  trouble  in  concrete  silo 
construction  we  take  the  following  descrip- 
tion of  another  correspondent : 

"I  have  four  doors,  20  ins.  by  24  ins. 
above  the  ground,  the  lower  door  being 
even  with  the  ground,  and  the  upper  one  2 
ft.  from  the  top  of  the  silo.  The  openings 
have  no  casings.  When  building  the  silo 
we  set  in  a  wood  frame  made  of  l%xl2-in. 
lumber,  the  outside  dimensions  of  which 
was  20x24  ins.,  the  desired  size  of  the  door. 
This  frame  was  not  nailed  together,  simply 
held  together  by  the  use  of  cleats  which 
could  be  easily  removed  when  the  concrete 
had  become  hard  enough  to  remove  the 
frame.  Completely  around  on  the  outside 
of  the  inner  edge  of  the  frame  were  fast- 
ened pieces  of  smooth  lumber  l%x2%  ins. 

"This  device  made  an  offset,  or  rabbet, 
in  the  door  jamb,  against  which  the  door 
presses  when  in  position.  The  dimensions 
of  the  rabbet,  therefore,  are  23Vix2T'/^  ins. 
in  depth  at  the  center  of  the  door,  top  and 
bottom,  deepening  to  about  2%  ins.  at  the 
outer  edges  on  account  of  the  curve  of 
the  circle  on  inside  of  the  silo.  From  clear 
surfaced  redwood,  1%  ins.  thick  and  24  ins. 
in  width,  we  first  cut  a  door  to  fit  the  rab- 
bet, allowing  the  grain  of  the  lumber  to 
run  lengthwise  of  the  door.  Then  we  cut 
a  piece  from  the  same  material  the  size  of 
the  door  proper,  20x24  ins.,  but  turned  the 
grain  of  the  lumber  crosswise  of  the  door. 
This  piece  was  bolted  to  the  piece  set  in 
the  rabbet,  thus  making  a  strong  rabbetted 
door. 

"In  the  center  of  the  door,  about  4  ins. 
from  the  top  and  bottom  we  inserted  bolts 
%  in.  by  14  ins.,  threaded  end  out.  These 
bolts  project  through  pieces  of  2x4  scant- 
ling 24  ins.  in  length,  which  are  placed 
across  the  outside  of  the  opening  and  allow 
the  doors  to  be  drawn  tight  into  the  rab- 
beted section  of  the  opening  by  simply 
drawing  the  nuts  up  tight  with  a  wrench. 
Before  placing  the  doors  in  position,  we 
made  a  gasket  of  three  thicknesses  of  pat- 
ent rubber  roofing,  which  lies  in  the  rab- 
beted  section   of   the   opening   and   renders 


The  Mill  Rock  water  tower,  erected  by 
the  New  Haven  Water  Co.  at  New  Haven, 
Conn.,  is  50  ft  in  diameter  and  25  ft.  in 
clear  height.  It  is  located  on  top  of  a 
rocky  ledge  about  200  ft.  above  the  road. 
A  narrow  gauge  incline  cableway  was  built, 
having  a  grade  of  about  50  per  cent  in  the 
steepest  place,  and  running  from  the  con- 
crete plant  at  the  base  of  the  rock  to  the 
water  tower.  All  concrete  was  mixed  at 
the  bottom.  The  track  ran  below  the  mix- 
ing plant,  which  was  set  well  up  in  the  air 
with  large  hoppers  for  all  materials.  A 
one-yard  Smith  concrete  mixer  was  used. 
The  buckets,  mounted  on  small  cars  built 
up  for  the  grade,  were  run  under  the 
mixer,  loaded,  and  hauled  to  the  top  by  a 
two-drum  Lidgerwood  hoisting  engine.  At 
the  top,  two  stiff-leg  derricks,  set  so  as  to 
command  practically  all  sides  of  the  tower. 
lifted  the  concrete  to  place.  For  the  walls 
a  three-sided  box  was  built,  set  on  wooden 
rollers,  and  the  buckets  dumped  into  this. 
In  this  way  a  cubic  yard  of  soft  concrete 
was  placed  in  the  walls  easily  and  quickly 
and  the  box  kept  traveling  along  the  walls 
at  a  good  speed.  A  wall  section  would  be 
taken  off  and  reset  above  in  two  days.  It 
would  take  one  day  to  fill  it.  The  old  sur- 
faces throughout  the  work,  where  new  con- 
crete set  on  old,  were  picked  and  then 
thoroughly  cleaned  with  a  steam  jet. 
Great  pains  were  taken  to  have  old  sur- 
faces well  cleaned  and  to  have  all  concrete 
thoroughly  spaded.  The  concrete  above 
the  foundation  was  mixed  in  the  propor- 
tion of  1-2-4.  Vulcanite  cement  was  used, 
crushed  trap  rock  passing  a  1%-in.  ho'e. 
and  sand  having  a  uniformity  coefficient 
of  about  3.5.  The  tower  has  been  filled  for 
several  weeks  and  has  proved  practically 
tight.  On  the  southerly  side  for  a  short 
distance  there  appears  some  seepage  at  the 
joints.  This  is  sufficient  to  dampen  the 
surface  of  the  concrete  for  a  width  of 
about  3  ins.  Elsewhere  the  surface  ap- 
pears dry. 


The  railroad  from  Damascus  to  Mecca 
in  Turkey  which  has  been  under  construc- 
tion for  eight  years,  is  now  open  to  Me- 
dina, and  there  remains  but  200  more  miles 
of  track  laying  before  it  reaches  Mecca. 


Reports  of  34  car  service  associations, 
covering  practically  the  entire  territory  of 
the  United  States,  with  a  total  of  2.177,227 
cars  handled  during  July,  1P08,  indicates  a 
gain  over  the  figures  reported  by  the  same 
associations  for  any  of  the  preceding 
months  of  the  current  year,  with  the  sin- 
gle exception  of  January.  The  month's 
totals  are,  however,  below  the  total  of  2,- 
634.601  cars  reported  for  July,  1907,  and 
of  2,357.0.30  cars  reported  for  July.  1006. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rocl<  and  building  embanJcments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrjing,  etc. 


Flint 


Oft. 


The   Cost    of    Drilling    Holes  With  b 
Well  Drilling  Machine. 

In  this  article  we  give  the  cost  of  drill- 
ing holes  through  rock  with  a  well-drilling 
machine.  Holes  Nos.  1  and  2  were  holes 
from  which  cores  were  taken,  being  put 
down  through  limestone  at  Paris,  Ky.,  for 
the  Blue  Grass  Mining  and  Development 
Co.  For  these  two  holes  a  Cyclone  steam 
four-core  drill,  class  E  1,  was  used,  taking 
a  3V4-in.  core.  This  drill  will  take  cores 
of  iVi,  SVi  and  4V^  ins.,  to  a  depth  of  300 
ft.  It  is  the  lightest  four-core  drill  made 
by  the  Cyclone  Co.,  of  Orroville,  Ohio. 
Equipped  ready  for  work,  it  is  sold  for  less 
than  $1,000,  but  for  our  purpose  of  esti- 
mating depreciation  and  interest  on  the 
machine  we  will  consider  the  price  as 
$1,000,  as  this  figure  will  cover  the  freight 
-ind  other  incidental  expenses  of  buying  the 
machine.  This  machine  can  be  operated 
by  a  drill  runner  and  one  assistant. 

Hole  No.  1. — This  hole  was  entirely  in 
limestone  and  was  drilled  to  a  depth  of 
104  ft.  in  50  hrs.  actual  time  of  running  the 
machine:  the  average  rate  of  drilling  per 
hour  was  2  ft.  1  in.  The  men  worked 
more  than  50  hrs.,  the  actual  time  they 
worked  being  charged  against  the  hole. 
The  cost  was: 

Moving  drill   $  3.50 

Coal    4.85 

Water    3.00 

Driller,  60  hrs.  @  $0.50 30.00 

Helper,  66  hrs.  @  $0.15 9.90 

Supplies,  shot  and  bits 5.00 

Depreciation,  repairs  and  interest  per 

lay  assumed  at  $1.50 9.00 


$64.25 
This  gives  a  cost  per  lineal  foot  of  hole 
for  each  item  as  follows : 

Moving  drill  $0.03 

Coal 05 

Water    03 

Labor   38 

Supplies    05 

Depreciation,  repairs  and  interest 08 

Total $0.62 

Hole  No.  2.— This  hole  was  158  ft. 
through  limestone,  80  hrs.  being  consumed 
in  drilling  it.  This  meant  a  rate  per  hour  of 
about  2  ft.  The  total  cost  of  the  hole  was 
as  follows : 

Moving  drill  $  3.75 

Coal    6.00 

Water    4.00 

Supplies,  shot  and  bits 10.00 

Driller,  80  hrs.  @  $0.50 40.00 

Helper,  88  hrs.  (w  $0.15 13.20 


Depreciation,  repairs  and  interest,  per 
day  assumed  at  $1.50 12.00 

Total $88.95 

This  gives  a  cost  per  lineal  foot  of  hole 
for  each  item  as  follows: 

Moving  drill   $0.02 

Coal    04 

Water    03 

Labor    34 

Supplies    06 

Depreciation,    repairs   and   interest 08 

Total $0.57 

Holes  Nos.  4  and  5  were  drilled  with 
cable  tools,  a  No.  4  Cyclone  drill  being 
used  for  putting  down  a  5-in.  hole.  The 
work  was  done  near  Arritts,  Va.,  for  the 
Low  Moor  Iron  Co.  The  No.  4  drill  is 
a  standard  well-drilling  machine,  and  will 
sink  a  hole  to  a  depth  of  500  ft.  It  has  an 
8-h.p.  boiler  and  a  7-h.p.  engine,  mount- 
ed on  traction  wheels,  weighing  in  all  over 
6,000  lbs.  This  machine  can  also  be  rigged 
to  take  cores.  Depreciation,  repairs  and 
interest  on  it  per  day  will  be  about  the 
same  as  for  the  other  drill.  Two  men  op- 
erate it. 

Hole  No.  3.  —  This  hole  was  drilled 
through  the  following  materials : 

Clay   7  ft 

Shale    113  ft. 

Cap  rock   (disintegrated) 8  ft. 

Sandstone    14  ft. 

Total 142  ft. 

The  time  consumed  in  drilling  this  was 
32  hrs.,  making  a  rate  of  4  ft.  5  ins.  per 
hour.    The  cost  of  the  work  was  as  follows : 

Coal   $  4.00 

Water   2.40 

Driller,  40  hrs.  @  $0.20 8.00 

Helper,  40  hrs.  @  $0.15 6  00 

Depreciation,  repairs  and  interest  per 

day,  assumed  at  $1.50 6.00 

Total $26.40 

This  includes  moving  the  machine.  The 
cost  per  lineal  ft.  for  each  item  was : 

Coal    $0.03 

Water     02 

Labor    10 

Depreciation,  repairs  and  interest 04 

Total $0.19 

Hole  No.  4. — This  hole  was  67  ft.  deep, 
being  drilled  through  the  following  mate- 
rials: 

Shale    25  ft. 

Cap   rock   2  ft 

Ore    10  ft 

Sandstone    16  ft. 


Total 67  ft 

Thirteen  hours  were  consumed  in  drill- 
ing this  hole,  making  a  rate  of  progress  of 
5  ft.  and  1  in.  per  hour.  The  cost  of  the 
work  was : 

Coal    $1.00 

Water   30 

Driller,  20  hrs.  @  $0.20 4.OO 

Helper,  20  hrs.  @  $0.15 3.00 

Depreciation,  repairs  and  interest,  per 
day   $1.50 3.00 

Total $11.30 

This  gives  a  detail  cost  per  lineal  foot  of 
the   following: 

Coal    $0,015 

Water    0.005 

Labor   0.100 

Depreciation,   repairs   and   interest...  0.040 

Total $0,160 

All  these  holes,  it  will  be  noticed,  were 
through  soft  rock,  but  the  costs  for  the 
work  are  very  reasonable. 


Some  Records  and  Comments  on  the 

Use    of  a  Scraper  Bucket 

Excavator. 

In  our  issue  Aug.  5,  in  describing  the 
building  of  a  sewer  through  quicksand  at 
Gary,  Ind.,  it  was  stated  that  in  excavating 
the  trench  a  Page  &  Schnable  drag  scrap- 
er bucket  was  used  in  excavating  to  a 
depth  of  6  or  8  ft.  We  have  been  fur- 
nished some  additional  information  regard- 
ing the  operation  of  this  bucket 

The  bucket  was  of  2  cu.  yds.  capacity, 
being  operated  on  a  58-ft.  boom  with  the 
usual  cable  and  chain  attachments.  The 
derrick  house  worked  away  from  the  ex- 
cavation. The  machine  was  not  used  to  its 
full  capacity,  but  excavated  about  60  ft  of 
trench  per  day,  just  enough  to  keep  ahead 
of  the  other  forces  which  were  arranged  to 
compltte  60  lin.  ft  of  sewer  per  9  hr. 
day.  The  average  swing  made  by  the 
bucket  was  90  degrees.  In  turning  the 
bucket  in  its  various  operations,  it  was 
found  that  the  average  time  for  each  mo- 
tion of  the  bucket  was  as  follows : 

Swinging   from   embankment 5  sees 

Lowering  to  trench 5  sees 

Digging    15  sees. 

Hoisting   full  bucket 5  sees. 

Swinging   to  embankment 5  sees. 

Dumping    5  sees. 

Total  average  time 40  sees. 

Thus  30  per  cent  of  the  time  of  opera- 
tion is  consumed  in  digging.  The  machine 
working  to  its  full  capacity,  would  however 
make  the  entire  operation  in  less  time,  and 
the  lowering  of  the  bucket  into  the  trench 
could  be  done  as  the  swing  from  the  em- 
bankment is  made.  .\t  Gary,  from  400  to 
600  cu.  yds.  per  day,  place  measurement, 
were  excavated  by  the  bucket.  This 
meant  an  actual  time  for  digging  of  3 
to  4  hrs.     The  rest  of  the  time  was  con- 
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siinicd  111  iiioMiig  iiH-  iii.ii-hiiic  ahead,  which 
was  ovcT  swampy  gromiil  at  Gary,  neccssi- 
lalinK  the  placnig  of  some  of  the  excavat- 
ed material  ahead  of  the  machine,  which 
was  reaihly  done  liy  swinging  the  machine 
throngh  an  angle  of  ISO  degrees. 

One  day  at  Gary,  in  order  to  keep  ahead 
of  the  sewer  work,  tlic  Page  bncket.  ex- 
cavated S-IO  cu.  yds.  Even  with  this  rec- 
ord the  machine  was  aetnally  digging  •"> 
hrs.  nut  of  the  H  hrs.  worked.  It  must  he 
rcmemhcred  that  the  bncket  was  dumped 
on  tlic  side  of  the  trench  and  not  into 
wagons  or  cars,  or  some  time  wouhl  have 
been  consumed  waiting  on  the  vehicles. 
Nor  was  it  necessary  to  clean  up  on  tlie 
sides  of  the  trench. 

In  operating  Page  buckets  on  the  New 
York  State  Barge  Canal,  where  a  number 
are  being  used,  the  excavation  work  being 
heavy  and  long  booms  being  used,  a  ma- 
chine does  work  for  some  hours  in  one 
position  before  being  moved.  In  swinging 
the  boom,  the  bucket  drops  considerable 
dirt  on  the  slopes  and  the  berm  between 
the  slopes  and  the  waste  bank  and  all  of 
this  material  has  to  be  cleaned  up :  that  is. 
handled  a  second  time  by  the  bucket.  This 
consumes  considerable  time.  yet.  even  witli 
this  extra  work,  the  machine  has  been 
found  economical,  and  the  contractors 
using  them,  state  that  they  are  one  of  the 
best  excavating  machines  for  canal  con- 
struction on  the  market.  Enough  water  is 
purposely  let  into  the  pit  to  make  the  ma- 
terial a  little  sloppy,  as  it  is  found  that  the 
bucket  loads  and  empties  itself  much  casi 
er  than  when  it  is  dry. 

These  buckets  for  earth  e.xcavation  have 
been  on  the  market  for  some  years,  but  it 
has  only  been  within  the  last  few  years 
that  they  have  had  any  extensive  use.  and 
they  are  demonstrating  tliat  they  can  be 
used  for  many  classes  of  excavation.  We 
shall  be  pleased  to  publish  records  of  work 
done  by  these  buckets  if  engineers  and 
contractors  who  are  using  them  will  fur- 
nish us  with  such  data. 


I  he  first  barracks  building  to  lie  cmi- 
structed  of  reinforced  concrete  for  the  use 
of  enlisted  men  of  the  U.  S.  army  will  he 
erected  at  Fort  Howard.  Md.  Work  on 
the  structure  will  begin  before  winter 
The  building  will  be  of  the  newest  type  hf 
barracks,  the  i)lans  having  been  approved 
and  ailopted  by  the  War  Department. 
Similar  barracks  will  be  constructed  in 
other  army  posts,  but  so  far  the  only  build- 
ing of  this  type  is  said  to  be  a  dormitory 
structure  for  the  use  of  the  cadets  at  West 
Point. 


The  third  annual  meeting  of  the  Lakes- 
to-thc-GuIf  Deep  Waterway  .\ssociation 
will  be  held  in  the  Auditorium  in  Chicago. 
111..  Oct.  7-0.  The  afternoon  of  Oct  7  has 
been  set  aside  for  a  trip  to  Lockport.  Xew 
officers  will  be  elected  at  this  meeting  at 
which  .3.000  delegates  are  expected  to  be  in 
attendance. 


Drilling    vs.    Shaft    Sinking. 

\\\     Wll.l.l.\.\l     K.     WM'I    t 

The  .\zure  Mining  Co.  owns  and  operates 
in  Hurro  mountains,  .N'ew  Mexico,  the  larg- 
est turtiuoise  mine  in  the  world.  On  the 
property  is  an  open  cut  7.")0  ft.  loiif-,  GO  ft. 
wide  at  the  bottom.  l-'jO  ft.  wide  at  the  top 
and  80  ft.  deep  at  the  highest  point,  aver.ig- 
ing  around  (iO  ft.  This  mine  also  lias  over 
three  miles  of  drifts,  crosscuts,  r.iises  ;m<l 
shafts,  having  five  different  leveK.  Very 
larfe  stopes  have  been  mined  out  bi'ow  the 
open  cut.  At  present  the  turquoise  produc- 
tion is  small,  as  the  company  has  turned  its 
.•ittention  to  copper. 

There  arc  two  classes  of  copper  deposits 
ill  these  mountains,  one  fissure  veins  of  the 
rcplaeenieiit  type  in  granite  and  al.iug  con- 


TIk  .\zure  Co.  has  developed  one  of 
these  fissure  veins  with  a  400  ft.  shaft,  and 
decided  to  explore  its  tracts  of  nn.nzonite 
porphyry  and  other  lands.  We  deemed  that 
;is  the  ore  bodies  in  the  porphyry  generally 
dipp(vj  less  than  •)•>  degrees  and  were  or 
large  extent,  a  ilrill  wouhl  be  the  best 
method,  iioth  as  to  speed  and  econoin>  lor 
discovery  of  ore  and  determining  whether  it 
would  pay  to  sink  a  shaft  to  fun  her  de- 
velop it.  .\  goo<l  shaft  of  two  ..  ompart- 
ments.  HOO  ft.  detp.  costs  all  told  arotmd 
$l">.ooo,  and  a  thousand  feet  of  drifting  and 
crosscutting  from  this  shaft  would  bring 
llie  expense  close  to  $:lo.Oiin.  If  this  shaft 
lias  a  crosscut  from  its  boitom  -Vio  ft.  each 
way  it  would  develop  l.ooo  ft.  of  ground. 
\o\\    a   row    of   drill   holes   placed    loO   ft. 


Cyclone    Combination    Core    Drill    at    Work. 


tact  lines  of  granite  porphyry,  and  the  sec- 
ond and  more  important  class,  which  are 
lenses  of  secondarily  enriched  ore  in  the 
inonzomlo  porphyry.  These  lenses  are  low- 
grade  character  ore,  averaging  between  "_' 
and  •'>  per  cent  copper,  and  pr.ictically  bar- 
ren of  gold  or  silver.  1  he  ore,  however,  is 
free  from  arsenic,  bismuth  and  all  Mich  im- 
purities. The  lenses  vary  greatly  in  size 
after  reaching  150  to  '200  ft.  in  width  and  a 
length  of  -"jOO  to  700  ft.  The  extent  or  posi- 
tion of  these  lenses  is  not  indical'-fi  on  the 
surface,  the  only  indications  iieing  a 
leashed  iron  stained  porphyry  wi;li  occa- 
sional surface  stains  and  pockets  of  car- 
bonate ore  too  low  grade  an<l  small  in  ex- 
tent to  be  of  \  alue. 

*  Reprintfcil  by  porniis.sioii  from  Tin*  Min- 
in;;    Wnl  Id. 

■  ("onsiiUiiiK  Mlnlns  KiiKincir:  Superin- 
i.inlrnt    .\7.iire   Mlninir   Cn. 


apart,  ach  MOO  ft.  deep,  will  develop  the 
same  territory.  Figuring  $1  pc-  fool  a> 
cost  of  drilling  (as  a  matter  of  tact  we 
churn  drill  for  about  -^o  cents  and  wage- 
.ire  high  in  this  country),  we  have  ^i.l"". 
.iiid  .ulding  $J.20(i.  the  cost  of  our  macbinc 
fully  equippenl  laid  down  here,  we  have 
Jl.-ioo  doing  the  work  of  $:10.000.  This  ap- 
I)lies  to  practically  only  one  '20  acre  claim. 
We  have  about  800  acres  of  minei.il  land, 
a  great  deal  of  which  contains  copper.  Of 
course,  it  can  be  said  if  the  shafts  and 
crosscut.-i  hit  ore.  they  are  afterwards  of 
use.  while  the  <lrill  hole  is  not.  Suppose 
the  ore  is  encountered  ."^OO  ft.  from  the 
shaft,  then  we  have  Sl.'i.oOO  for  shaft  and 
$12,000  lor  crossouttine.  With  the  ground 
drilled  first  the  shaft  could  bo  placed  near 
the  ore  in  the  foot  wall,  and  wc  have 
Sl-xOOO  for  shaft.  $1,000  for  short  crosscuts 
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and  station  and  $4,200  for  drilling,  i.r  a  to- 
tal of  $20,200,  making  a  saving  of  nearly 
SIO.WO.  It  must  be  remembered  that  when 
two  or  three  levels  are  developed,  with  the 
shaft  a  long  way  from  the  ore,  the  expense 
is  much  heavier,  and  this  is  generollv  nec- 
essary to  lay  out  a  mine. 

The  machine  we  are  using  is  :i  No.  4 
Combination,  using  cable,  hollow  rods,  and 
core  attachment.  In  hole  Xo.  1  we  used 
the  cable  tools  to  150  ft.,  making  a  4-in. 
hole;  put  on  the  core  attachment,  took  a 
few  feet  of  core  which  cut  a  3-in.  hole, 
found  out  the  kind  of  rock  we  were  in. 
filled  the  hole  up  with  liard  pebbles  to  the 
bottom  of  the  4-in.  hole,  put  down  our  ca- 
ble drill  and  reamed  out  the  3-in.  hole  and 
continued  drilling.  We  can  cut  3<i  ft.  per 
8%  working  hours  of  4-in.  hole  with  the 
cable  tools.  We  assay  the  mud  that  is 
pulkd  up  with  <he  sand  pump.  While 
chalcocite  slimes  badly  we  prevent  loss  of 
values  by  using  very  little  water  and  keep- 
ing the  mud  thick.  We  encountered  good 
ore  at  235  ft.  in  our  first  hole,  which  was 
encouraging.  We  shall  churn  most  of  our 
holes,  putting  down  a  few  core  holes  at 
400  to  500  ft.  intervals. 

We  move  from  hole  to  hole  by  :ising  the 
hoist  on  the  drill.  Si.\  barrels  of  water 
and  three-eighths  ol  a  cord  of  juniper 
wood  (equal  to  pine,  cedar  or  similar  soft 
wood  in  fuel  value)  is  w-hat  we  require. 

The  writer  would  point  out  that  the 
costs  for  sinking,  drilling  ($1  per  foot), 
etc.,  include  interest  on  all  machinery,  re- 
pairs, costs  of  assaying,  superintendence, 
etc.,  not  just  the  bare  cost  of  actual  labor. 
The  50  cents  per  loot  for  drillini;  is.  of 
course,  for  labor,  interest  on  drill,  supplies, 
and  allows  SI  a  day  for  repairs,  but  does 
not  include  office  expenses,  superintend- 
i-ncc,  assaying,  etc.  We  use  a  crew  of 
three  men,  as  we  find  the  work  goes  faster. 

In  the  monzonite  porphyry.  \v!iere  we 
are  working  at  present,  a  350  to  400  ft. 
hole  is  deep  enough  to  show  the  ore.  The 
machine  is  equipped  for  700  ft.  complete  in 
all  three  systems  of  drilling,  and  the  writer 
is  convinced  the  engine  and  boiler  have 
ample  power  for  that  depth.  The  boiler  is 
a  rapid  steamer  and  has  the  safct}-  valve 
blowing  half  the  time. 


Reports  of  building  operations  of  the 
Hure.iu  «f  Statistics  of  the  Deparlmeut  of 
Connnercc  and  Labor  fur  July,  as  indicated 
by  45  Uading  cities,  continue  to  show  im- 
proved activities.  Even  when  compared 
with  the  large  business  of  July.  IflOT.  there 
is  a  small  percentage  of  gain  made  by  July 
of  the  current  year.  \ew  York  (including 
the  boroughs  of  Brooklyn  and  the  Bron.x  > 
shows  a  gam  over  July  of  last  year,  not- 
withstanding the  large  falling  o(T  of  nearly 
60  per  cent  in  the  two  named  boroughs. 
Birmingham.  Cincinnati,  Columbus.  Den- 
ver. Indianapolis.  Louisville.  Milwaukee. 
Mcihilc.  X'asbville,  New  Orleans.  Omaha. 
Paters.  Ml.  Portland.  Ore..  San  Antonio. 
Syracuse.  Salt  Lake  City,  Topeka.  Toledo. 
Washington,  and  Wilkes-Barre  show  gains. 


The  Cost  of  Drilling  and  Blasting 
Copper  Ore. 

The  following  costs  on  drilling  and 
blasting,  and  the  methods  of  mining  cop- 
per ore  with  a  steam  shovel  at  the  Copper 
Flat  Klines  in  Nevada,  are  .ibslracted  from 
"Mines  and  Minerals." 

The  ore  lies  in  a  flat,  and  is  estimated  to 
be  more  than  200  ft.  in  depth,  the  ore  oc- 
curring in  a  porphyry.  It  is  capped  with 
earth  and  rock  to  a  depth  of  about  87  ft. 
This  stripping  and  the  ore  are  worked  in 
trenches  50   ft.  deep. 

Cost  of  Pritliiig.— The  holes  are  put 
down  by  two  Keystone  No.  5  traction  drills 
owned  by  the  mining  company  and  kept 
continually  at  work  drilling  to  loosen 
ground  for  the  steam  shovels.  The  Kcv- 
stone  Xo.  5  machine  is  built  specially  for 
mineral  prospecting  and  mine  work,  it  be- 
ing the  largest  machine  made  by  the  Key- 
stone Driller  Co..  of  Beaver  Falls,  Pa. 
The  boiler  is  mounted  on  the  same  trucks 
with  the  engine,  and  the  machine  is  pro- 
pelled  on  traction   wheels.     The  engine   is 

14  H.  P.  The  derrick  is  34  ft.  high.  The 
machine  weighs  IG.OOO  lbs.  and  costs,  with- 
lUit  tools  or  equipment.  $1,375.  This  ma- 
chine will  drill  holes  from  1.000  to  1.20n 
ft.  deep. 

The  drills  use  a  5%-in.  bit  which  gives 
a  hole  about  (>%  ins.  in  diameter,  and  the 
holes  are  put  down  to  a  depth  of  about  fiO 
ft.  The  holes  are  spaced  on  35-ft.  cen- 
ters and  an-  back  from  the  breast  of  the 
bench  i"  It.  This  is  the  usual  spacing: 
however,  win-re  hard  masses  of  tough  car- 
bonate ores  are  encountered,  holes  are  about 

15  ft.  apart  and  15  ft.  from  the  breast. 
Each  m.ichine  requires  a  driller,  who  is 
paid  $4  per  day,  and  an  assistant,  who  is 
paid  $-3  per  day.  Nine-hour  shifts  are 
worked.  A  (id-ft.  hole  is  put  down  in  two 
shifts,  or  18  hrs.,  thus  3  ft.  and  5  ins.  of 
hole  is  drilled  per  hr.  For  each  hole  the 
boiler  burns  1  2-3  cords  of  wood,  costing 
$G  per  cord.  The  co.st  of  drilling  one  hole 
is  as  follows : 

Driller    $  8.00 

.\ssistant  6.00 

Fuel    10.00 

Oil  and  waste 55 

Extra  parts,  repairs,  renewals...     2.15 

Rope  wear  per  hole 3.50 

Estimated   interest   and  deprecia- 
tion         2.00 

Total $32.20 

This  gives  a  cost  per  lineal  foot  of  hole 
as  follows : 

Labor    S    .23 

Fuel     17 

Oil    and   waste 01 

Repairs  and   renewals 04 

Rope    0.1 

Interest  and  depreciation 03 

Total $  .53 

Cost  of  Blasliiit:. — In  blasting  any  mate- 
rial the  amount  of  explosives  used  natural- 
ly  varies    with   the   location   and   depth   of 


holes  and  with  the  hardness  01  tin  in:itr- 
rials.  However,  the  average  amount  of 
explosives  used  in  this  work  was  obtained, 
and  was  as  follows:  The  holes  were 
sprung  with  two  50-11)  boxes  of  40  per 
cent  dynamite,  costing  $1.5.40  for  lOn  H,,. 
Then  the  hole  was  reamed  out,  and  fmni 
20  to  30  kegs  of  black  powder  were  used 
in  the  blast,  the  average  being  25  kegs  or 
025  lbs.,  costing  $2.25  per  keg.  This  gave 
a  total  cost  for  explosives  of  $71.05. 

.Xssuniing  that  a  block,  35x40x00  ft.,  i^ 
broken  by  the  hole,  we  have  a  total  of  3,111 
cu.  yds.  of  material  moved  by  the  blast. 
Thii  amounts  to  0.2  lb.  of  black  powder 
per  cu.  yd.  of  material,  or  0.2:{  lbs.  of  ex- 
plosives per  cu.  yd.  for  both  springing 
and  blasting.  This  is  a  very  small  amount 
of  powder  to  be  used  for  rock  blasting 
The  total  cost  per  cu.  yd.  for  drilling  and 
blasting  was : 

Drilling    .Jip.iiIo 

Blasting  ...  .  U.i.i23 


Total $0.a33 

This  cost  of  3  1-3  cts.  per  cu.  yd.  is  very 
low  for  the  hard  material.  On  the  other 
hand,  for  the  earth  capping  this  cost  is  a 
little  high  :  however,  the  co.st  given  is  an 
average  for  the  two  materials. 

Steam  Sliofcl  tVork. — Three  05-ton  .-ind 
one  70-ton  Buc>nis  steam  shovels  are  useil 
to  load  the  blasted  material.  The  dippers 
are  equipped  with  manganese  steel  teeth, 
the  repairs  on  them  being  viry  light.  The 
shovels  load  the  stri|)ping  into  two  wa\ 
side  dump  cars  of  3',4  cu.  yds.  capacity 
The  trains  are  pulled  by  45-ton  locomo- 
tives.    Ten  cars  make  up  a  train. 

The  ore  is  loaded  into  50-ton  bottom- 
dump  cars  for  direct  transportation  to  the 
concentrator.  The  ore  is  hauled  by  the 
railroad  company  and  not  by  the  mining 
company.  Exact  records  of  the  cost  of  the 
steam  shovel  work  are  not  available,  but 
the  work  done  by  them  in  the  first  six 
months  shows  that  the  cost  is  much  less 
than  other  methods  in  vogue  in  that  part 
of  the  west,  the  saving  being  enough  to 
make  profitable  the  mining  of  low  grade 
ores  with  this  method,  when  it  is  not 
possible  to  make  a  profit  on  higher  grade 
ores  with  other  methods. 


Press  reports  state  that  the  Board  of 
.Mdernien  of  Duluth.  Minn.,  arc  consider- 
ing plans  presented  by  a  tirni  of  French 
engineers,  for  the  construction  of  an  aerial 
railway  like  the  famous  Saarbniecken  road 
in  Germany,  with  cars  suspended  from  a 
single  trestle.  The  railw.iy  will  be  a  sub- 
urban line  running  along  the  hill  lop  and 
the  avenues  will  be  provided  with  moving 
sidewalks  to  carry  the  people  up  the  hill 
and  .let  as  feeders  for  the  new  line 


The  Board  of  Local  Improvements  of 
Chicago.  111.,  is  to  at  once  c.ill  for  bids  for 
constructing  trunk  sewers  in  Western  ave- 
nue and  Kedzie  avenue,  from  71st  street 
to  the  drainage  canal  The  sewers  will 
cost  about  $POO.A(Hi 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Methods  and  Costs;  Some  Old;  Some 
New. 
Supporting  Young  Trees. —  In  some  of 
tlic  English  towns  a  stout,  larcli  pole, 
known  as  a  ricker  pole,  is  used  to  provide 
a  support  for  young  trees.  This  pole  is 
about  11  ft.  long  and  is  driven  well  into 
the  ground,  the  tree  being  secured  to  it 
by  means  of  wire  wound  round  it,  a  str*p 
of  tarred  felt  to  prevent  the  wire  cutting 
uito  the  bark  also  being  used.  The  ricker 
poles  before  being  used  are  stripped  of 
their  bark  for  2  ft.  from  the  bottom,  point- 
ed, charred  over  a  fire,  and  then  dipped  in 
boiling  tar  to  prevent  the  underground  por- 
tion from  decaying. 

Cost  of  Cleaning  Sewers  and  Catch- 
basins. — The  following  table  shows  the 
cost  of  sewers  cleaned  in  the  city  ot  Chica- 
go during  the  year  lOuT  : 

Average 

Method.       Feet  Cleaned.  Total  Cost.  Cost. 

Flushing    2,48.5,P00        $-2!).0(;0        $1.17 

Iron  scraper. . .    488,700  32,161  6.58 

Wood  scraper. .       6,200  204  3.29 

A  total  of  24,974  catch  basins  were 
cleaned  at  a  cost  of  $06..522,  the  average 
cost  per  basin  being  $-3.86.  The  work  is  ■ 
done  by  day  labor  by  the  bureau  of  sewers, 
common  labor  being  paid  $2.50  per  day  of  8 
hours. 

Cost  of  Repairing  Asphalt  Pavement. 
— The  first  asphalt  pavement  in  the  city 
of  Rochester,  N.  Y.,  was  laid  in  188.5.  The 
guarantee  expired  in  1890  and  the  pavement 
came  under  the  care  of  the  city  in  1891. 
The  area  and  cost  of  repairs  on  asphalt 
pavements  on  which  the  guarantee  had 
expired  are  given  in  a  report  of  the  city 
engineer  as  being  as  follows  for  the  re- 
spective years:  Cost  Cost  per 

of        sq.  yd. 

Year.  Sq.  Yds.     Repairs.     Cts. 

1891    9.482    $         0  00      0.00 

1892  19.870  0.00  0.00 

1893  43,670  0.00  0.00 

1894  48.804  0.00  0.00 

1895  60,329  76.62  0.12 

1896   126,869  539.06  0.43 

1897    172,276  7.186..S6  4.21 

1898   253.280  4.895.33  *1.87 

1899   301,922  5.057.34  tl.67 

1900  357,459  7  711.61  t2.11 

1901    392.282  12.39681  t3.17 

1902    427,252  20  134.25  t4  72 

1903    434,405  15.347.79  t3.53 

1904    447.81 1  22,505.67  t5.02 

1905    453  750  21,317.62  t4.69 

1906    453.750  25,663.51  t5.66 

*Excluding   rock    asphalt   pavements — 

2.20  cts. 

tExcluding   rock   asphalt   pavements — 
2.34  cts. 

tRock  asphalt  repairs  included. 


The  total  amount  of  sheet  asphalt 
pavements  on  which  the  guarantees  ex- 
pired previously  to  Jan.  1,  1907,  was 
27.703  miles,  or  453,750  sq  yds.  This 
amount  is  made  up  of  222,495  sq.  yds., 
Trinidad  Lake  asphalt,  117,886  sq.  yds., 
rock  asphalt,  113.369  sq.  yds..  Vulcanite 
asphalt. 

Macadam  Road  Construction. — In 
some  sections  of  Massachusetts  where 
the  rock  is  soft  it  has  been  customary 
to  reverse  the  usual  form  of  road  con- 
struction by  having  the  bottom  course 
the  nut  size  and  the  second  course  the  egg 
size.  Regarding  this  Mr.  D.  H.  Wins- 
low,  Resident  Engineer,  Massachusetts 
Highway  Commission,  writes  as  follows: 
"It  is  now  noticed  these  roads  do  not 
ravel  as  readily  as  those  where  the  egg 
size  is  at  the  bottom.  The  inference  is 
that  the  auto  does  not  as  readily  pick 
up  the  large  stone  as  it  does  the  smaller 
size.  Contractors  in  some  sections  have 
maintained  that  the  macadam  is  put  on 
in  such  sizes  that  there  is  a  large  waste 
product — dust — and  that  a  better  road 
could  be  made  of  large-sized  stone.  At 
crushing  plants  usually  5  to  10  cts.  a 
ton  additional  is  charged  where  only  the 
nut  size  is  ordered.  In  a  number  of  the 
resurfacing  jobs  recently  let  the  con- 
tract calls  for  the  egg  size  alone,  with 
a  binder  of  sharp  sand  afterwards  fol- 
lowed by  the  regular  screenings,  rolled 
and  flushed.  It  will  be  interesting  to 
note  whether  this  type  of  road  will  with- 
stand the  automobile  travel  better  than 
the  regular  type  of  macadam  or  not.  If 
it  does,  then  the  effect  should  be  a  re- 
duction in  the  cost  of  crushing,  as  the 
grinding  would  not  have  to  be  so  fine." 

Experiment  to  Determine  Well  Con- 
tamination.— In  1S03  the  town  of  Quit- 
man. Ga.,  made  a  boring  for  a  deep  well, 
which  penetrated  at  a  depth  of  123  ft.  in 
limestone,  in  what  appeared  to  be  a  cavity 
(')%  ft.  deep.  The  resulting  conditions  were 
such  as  to  lead  into  the  conclusion  that  the 
cavity  was  the  channel  of  a  large  subter- 
ranean stream.  A  second  well  was  con- 
structed with  a  view  of  testing  more  fully 
the  water  bearing  capacity  of  the  under- 
ground cavity.  The  second  well  was  6  in 
in  diameter  and  was  put  down  a  few  hun- 
dred yards  southwest  of  the  first  well  and 
within  a  few  feet  of  Russell  pond,  a  small 
body  of  stagnant  water.  This  well  after 
being  sunk  to  a  depth  of  120  ft.  to  the 
cavernous  limestone  was  connected  with  the 
pond,  which  contained  about  500,000  gallons 
of  water.  The  water  was  drained  by  the 
well  in  a  few  hours  and  the  town  authori- 
ties at  once  began  to  consider  making  use 


of    the    so   called    underground   cavity    for 
sewage  disposal.    Finally  it  was  determined 
to  conduct  an  experiment  to  determine  iht 
possibility     of     contamination    of   .;djacent 
wells  and  springs  by  the  sewage,  the  plan 
adopted  being  the  chlorine  method  of  trac- 
ing  underground   water   courses.     .Accord- 
ingly surveys  were  made  to  find  ail  wells 
and  springs  whose   water  level  was  lower 
than  the  water  in  Russell  pond  well,  where 
the  chlorine  (sodium  ch'.oridc,  common  salt) 
was  to  be   introduced.     Samples  of  water 
were  taken  from  all  such  wells  for  the  de- 
termination    of     the     normal    amount    of 
chlorine    and   various    stations    established, 
after  which  two  tons  of  salt  were  intioduced 
into  the  Russell  Pond  well.     The  salt  was 
put  into  the  well  in  the  form  of  solution, 
its  introduction  beginning  at  8  a.  m.,  Oct. 
15,  and  continuing  until  8  p.  m.,  Oct.  20. 
The  first  ton  of  salt  put  into  the  well  was 
introduced  continuously  for  twelve  hours  at 
the  rate  of   166%  lbs.  an  hour,  while  the 
second  ton  was  put  into  the  well  cojuinu- 
ously   for   120  hours,  or  five   days,   at   the 
rate  of  16%  lbs.  an  hour.     In  order  to  in- 
troduce the  salt  into  the  well  at  the  above 
rate  and  also  to  insure  as  complete  satura- 
tion of  the  water  as  possible,  five  oO-ral!on 
barrels  were  set  about  20  ins.  apart  upon  a 
level   platform   at   the  well  and  connected 
with   one   another   by   pieces  of  2-in.   iron 
pipe,    firmly    screwed    into    the    barrels    by 
right  and  left  screws  cut  on  their  opposite 
ends.     The  iron  pipe  was  inserted  into  the 
barrel   nearest   the   well  about   2   irs.   from 
the   bottom,   while  the   pipe   between   each 
succeeding  barrel  was  elevated  about  4  ins., 
so  that  the  one  uniting  the  last  two  barrels 
entered   them   about   half   way  up.     When 
everything  was  in  readiness  for  the  experi- 
ment to  begin,  each  barrel  was  filled   witl- 
salt  up  to  the  point  at  which  the  outflow- 
pipe     entered    it.      The     water     was     then 
turned    into   the   barrel    farthest    from   the 
well  through  a  hydrant  connected  with  thi- 
public  water  supply.     .\s  the  water  rose  in 
this  barrel  to  the  point  of  entrance  of  the 
pipe  it  flowed  into  the  next  barrel,  and  so 
on   until   the  entire   chain   of  barrel?   was 
filled.     The  water  now  being  more  or  less 
completely    saturated,    having    flowed    over 
the  salt  in  the  bottom  of  each  barrel,  was 
turned  into  the  well  through  a  stopcock  so 
adjusted  as  to   deliver  the  desired  amount 
of  water  per  minute.    By  a  nice  adiustment 
of  the  stopcock  at  the  well  and  of  that  at 
the  hydrr;nt  it  was  found  that  this  plan  of 
delivering  a  given  amount  of  brine  to  the 
well  in  a  stated  time  was  practically  auto- 
matic, the  attendant  having  nothing  to  do 
except  to  keep  the  bottoms  of  the  barrels 
supplied  with  salt.     As  a  result  of  the  ex- 
periment it  was  concluded  that  sewage  in- 
troduced    into     the     first     water    bearing 
stratum  would  contaminate  all  of  the  wells 
in  the  vicinity  that  attained  a  depth  of  120 
ft.  or  more.    The  experiment  is  more  fully 
described  in  Bulletin   15  of  the  Geological 
Survey  of  Georgia,  from  which  the  above 
note  has  been  taken 
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The    Inspection   of   Structural  Steel.* 

BY  P.   S.   HILDRETH. 

Like  many  other  branches  of  profes- 
sional  work,  the  supervision  of  manufac- 
ture of  iron  and  steel  work  has  become  a 
specialty,  and  is  best  accomplished  by  the 
employment  of  reputable  and  experienced 
inspecting  engineers.  To  judge  of  the  value 
of  the  services  of  sudi  specialists,  they 
should  be  weighed  in  the  same  scales  as 
other  experts:  experience,  judged  from 
years  and  variety  of  work ;  facilities,  by  the 
number  and  location  of  assistants ;  meth- 
ods, by  the  character  of  records  furnished, 
Mild  reputation,  by  the  class  of  work  done 
.iiid  references.  Least  of  all  is  the  charge 
for  services.  The  value  is  dependent  large- 
ly upon  the  conscience  and  thoroughness  of 
the  principal  and  assistants,  and  is  not  a 
commercial  product  to  be  bought  from  the 
lowest  bidder ;  in  fact,  low  terms  can  mean 
nothing  else  than  poor  service.  Terms,  by 
riistom,  are  made  per  ton,  and  there  is  a 
proper  variation  in  cost  of  inspection  of  a 
light,  complicated  structure,  or  a  heavy, 
•straight  one.  They  may  properly  vary 
from  $1.00  to  70c  per  ton  for  mill  and  shop 
inspection,  and  from  $150  per  month  to 
-'■">  cts.  per  ton  for  inspection  of  erection 
when  desired. 

Inspection  of  the  manufacture  of  iron  or 
steel  work  is  not  a  part  of  an  architect's 
services,  particularly  as  it  is  of  marked 
value  to  both  the  general  and  the  steel  con- 
tractor in  the  information  it  furnishes  the 
former  and  the  delay  and  expense  it  saves 
to  both.  It  is  therefore  customary  for 
le.nding  architects  to  specify  that  the  gen- 
eral contractor  shall  employ  inspecting  en- 
gineers, but  as  he  may  defer  to  the  steel 
contractor,  and  it  is  important  that  they 
shoi-ld  be  absolutely  independent,  a  clause 
ahfwt  as  follows  is  generally  used : 

"The  material  of  all  members  under  cal- 
culated stress  shall  be  tested  and  all  ma- 
terials and  workmanship  shall  be  inspected 
at  the  original  points  of  manufacture  by  in- 
specting engineers  appointed  by  the  archi- 
tect, and  subject  to  his  removal.  The  cost 
of  such  inspection  shall  be  paid  by  the  gen- 
eral contractor  at  the  rate  of cents  per 

ton  of  structural  iron  and  steel  required 
for  the  btnlding.  The  inspectors  shall  rep- 
resent and  report  to  the  architect  and  gen- 
eral contractor  with  the  view  of  securing 
the  prompt  and  orderly  delivery  of  mem- 
bers of  material  and  workmanship  speci- 
fied." 

In  addition  to  this  clause  there  should  be 
others  requiring  the  steel  contractors  to 
furnish  proper  facilities  for  testing  and  in- 
spection without  charge,  and  to  promptly 
replace  rejected  material  or  workmanship ; 
also,  that  such  inspection  or  lack  of  inspec- 
tion shall  not  relieve  the  contractor  from 
responsibility  under  the  contract  and  speci- 
fications. 

The  details  of  good  inspection  of  struc- 
trral   steel    during  manufacture  are  stated 
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below,  and  are  supplemented  with  a  few 
examples  of  the  value  of  such  inspection. 

As  a  general  principle,  it  is  essential  that 
the  manufacture  of  cast-iron  and  steel  and 
the  fabrication  of  steel  shapes  in  the  shops 
should  be  supervised  during  their  entire 
progress,  rather  than  merely  passed  upon 
after  portions  of  the  work  are  completed. 
It  is  only  by  such  supervision  that  errors 
and  defects  can  be  prevented,  the  general 
character  of  workmanship  improved  and 
delays  necessary  to  make  corrections  avoid- 
ed. Some  defects,  if  not  discovered  until 
work  is  finished,  can  never  be  entirely  sat- 
isfactorily corrected  unless  the  entire  mem- 
ber is  rejected  and  replaced,  which  is  often 
impracticable.  When  inspection  is  intelli- 
gently conducted  on  these  lines  it  is  wel- 
comed by  the  best  manufacturers,  and  is  of 
assistance  to  them  in  promptly  and  propcr- 
'y  getting  out  their  work. 

During  the  rolling  of  steel  at  the  mills 
or  casting  of  iron  at  the  foundcrics,  inspec- 
tors should  be  present  and  have  knowledge 
of  the  stock  used.  They  should  personally 
choose  representative  test  specimens  and 
personally  make  the  test?,  in  order  to  be 
able  to  testify  in  court  if  necessary.  They 
should  see  that  chemical  analyses  are  the 
specified  determination  and  personally  take 
drillings  for  check  analyses  when  desirable. 
As  the  material  is  cut,  straightened  and 
'■andled  for  loading,  they  should  inspect  it 
for  accuracy  of  section,  weight  and  all 
classes  of  physical  and  surface  defects. 
Particular  attention  should  be  given  to 
castings  by  sounding,  striking  edges  and 
examination.  They  should  report  as  to  the 
tonnage  of  material  cast  or  rolled  and 
shipped,  and  send  a  list  of  the  material  ac- 
cepted and  rejected  with  corresponding  de- 
tailed records  of  tests  identified  as  applying 
to  certain  material.  The  bending  test  is 
best  reported  by  an  outline  of  the  actual 
bend.  Every  piece  of  material  should  be 
accounted  for.  They  should  also  report  as 
to  the  prospects  of  securing  material,  and 
advise  purchasers  as  to  when  material  may 
be  expected  from  the  founderies  or  mills, 
and  expose  the  falsity  of  statements  fre- 
quently made  by  shops  that  they  cannot  se- 
cure material  when  such  statements  are  un- 
true. 

During  shop  manufacture,  inspectors 
should  be  familiar  with  the  plans  and  check 
them  for  clearance  and  compliance  of  shop- 
working  plans  with  general  plans  as  to 
main  sections.  They  should  supervise  the 
shop  work  from  its  start,  carefully  watch- 
ing the  material  for  mechanical  defects, 
particularly  during  punching  and  other 
manipulations,  assembling  of  members,  in- 
cluding preliminary  comparisons  with 
plans,  matching  of  holes,  painting  of  sur- 
faces in  contact  and  surfaces  inaccessible 
after  erection  ("two  coats'),  straightness  of 
members,  riveting,  facing,  boring  and 
finishing.  After  members  are  finished,  and 
before  painting  is  done,  they  should  make 
a  careful  final  inspection  and  detailed  com- 
parison with  plans.    They  should  finally  see 


that  members  have  all  scale  and  rust  re- 
moved and  are  thoroughly  painted  with 
specified  paint  on  dry  surface,  are  correctly 
marked,  and  are  so  loaded  upon  cars  as  to 
prevent  injury  during  transportation.  They 
should  report  weekly  as  to  the  progress  of 
the  work  in  the  shops,  showing  in  detail  the 
mmiber  of  pieces  required,  those  being 
manufactured  and  those  shipped.  In  special 
cases  they  should  report  the  progress  ot 
manufacture  and  shipments  daily  by  wire. 

When  work  is  let  at  a  pound  price,  and 
when  required,  the  inspecting  engineers 
should  estimate  the  weights  of  members, 
and  in  all  cases  inspectors  should  watch  the 
scale  weighing,  and  when  weights  arc  esti- 
mated, make  a  comparison  of  each  member 
with  its  estimated  weight. 

When  inspection  is  finished  there  should 
be  rendered  a  complete  final  report  giving 
a  brief  history  of  the  work  and  describmg 
the  inspection.  It  should  include  the  rec- 
ords of  all  material  inspected,  with  the  cor- 
responding tests,  rejections,  variations 
from  specifications,  errors,  methods  of  cor- 
rection, statement  of  weights  and  dates  of 
shipment,  and  other  matters  of  interest, 
and  should  be  a  convincing  certificate  of 
the  character  of  materials  and  workman 
ship,  and  all  records  should  be  original 
papers  signed  by  the  inspector  in  charge, 
rather  than  copies,  in  order  that,  if  neces- 
sary, such  records  may  becotne  competent 
evidence  in  court,  and  under  any  circum- 
stances will  demonstrate  to  the  architect 
and  owner  the  actual  performance  of  the 
in  a  general  office  or  the  copying  of  mill  or 
work  ratlier  than  the  making  up  of  results 
shop  records. 

On  important  contracts  the  individual 
men  on  the  work  should  be  known  to  the 
architect  and  subject  to  his  discipline  or 
discharge.  All  reports  should  be  rendered 
to  the  architect,  with  copies  to  the  contrac- 
tor and  copy  of  final  report  for  the  owner. 
In  general  the  inspection  should  be  abso- 
lutely thorough,  honest  and  complete. 
There  is  no  man  but  makes  mistakes,  and 
commercial  conditions  of  manufacture  and 
the  best  methods  of  testing  do  not  give  ab- 
solute assurance;  nevertheless,  honest  and 
competent  inspection  is  of  established  value. 

The  following  examples  of  errors  or  de- 
fects rejected  or  corrected  under  competent 
inspection  are  of  interest : 

Of  an  order  of  cast-iron  bases  for  a 
fourteen- story  office  building,  twelve  of  the 
first  seventeen  cast  cracked  in  cooling  or 
when  struck  by  a  sledge,  and  showed  dan- 
gerous initial  strains  caused  in  cooling; 
three  showed  open  spaces  inside.  .Ml  were 
reiected  and  built  steel  bases  substituted. 

In  a  large  department  store  cast-iron 
columns  were  used.  At  the  foundry  a  con- 
siderable number  were  found  with  lugs,  on 
which  floor  girders  rested,  hollow — appar- 
ently sound,  but  merely  shells.  The  defect 
was  apparently  caused  by  the  fact  that  in 
casting,  these  lugs  were  uppermost  and  the 
sand  slightly  preen ;  when  the  metal  was 
,ioi'rcd   steam   formed   and  the   hot   metal 
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was  bliiu  II  ii|i  into  (lie  In^,  toriiiiiiK  a  pcr- 
l\cl  siirlacf,  bill  >t<ippiiiB  tlic  viiu  and 
making  an  air  pocket.  The  unsound  lugs 
were  discovered  by  careful  sounding'  with 
a  baiiiiner.  Had  the  columns  gotten  into 
ilu-  building  a  serious  failure  would  no 
doubt  have  occurreil. 

Tile  shifting  of  the  core  in  casting  col- 
umns frequently  occurs  and  gives  an  cc 
centric  distribution  of  metal  ami  an  element 
of  danger.  It  is  discovcre<l  liy  measuring 
through  test  holes. 

There  are  many  cases  of  Ijcams.  cban- 
lu-ls,  or  other  sbaiKs  vhicli  are  extremely 
brink"  and  break  into  two  or  more  pieces 
under  slight  shock,  such  as  unloading  fron' 
a  truck.  This  is  a  frequent  defect  of  Bcl- 
i-iaii  material;  but  not  uncommon  in  this 
country,  and  is  due  to  an  excess  of  phos- 
phorus or  over-heating.  It  is  discovered  in 
.-liemical  analyses,  in  the  action  of  the  ma- 
terial under  punching  and  often  in  cracked 
metal  at  rivet  holes:  it  is  sometimes  indi 
catcd  on  the  surface  by  fine  cracks  or  rag- 
ged edges.  .\11  such  material  is  extremely 
dangerous  under  important  live  loads,  such 
as  machinery,  and  would  probably  be  a 
-iiurce  of  failure  in  the  event  of  eartliquake 
locks,  even  if  slight. 

.\  large  brewery  stock  house,  with  ex- 
ceptionally heavy  loads,  had  built  columtis 
of  latticed  channels  heavier  than  the  mini- 
mum section.  Tlicy  were  ordered  and 
rolled  scant  lo  per  cent  in  wei.gbl,  and  re- 
jected at  the  shop  on  comparison  with  tlic 
general  plans.  The  defect  was  rectified  by 
snlistituting  plates  for  the  lattices,  and  a 
delay  of  over  a  month  avoided. 

A  ■i4-in.  1-bcam,  to  be  used  as  a  track 
girder  for  a  large  traveling  crane  in  a  pow- 
er-house, was  rolled  with  ragged  edges.  It 
was  rejected  by  the  mill  inspector,  and 
shipped  in  spite  of  his  rejection.  TlTe 
cracks  wxre  neatly  puttied  up,  and  it  wa.^ 
offered  to  the  shop  inspector,  who,  being 
advised  and  on  liis  guard,  discovered  and 
igain  rejected  it.  The  suggestion  of  the 
-bop  to  rivet  on  cover  plates  was  declined. 
•  is  the  beam  itself  was  defective.  It  was 
seen  to  be  properly  replaced. 

Many  defects  of  punching,  assembling 
and  fitting  occur  in  the  shops.  Many 
ibousand  loose  .-ind  burnt  rivets  are  driven, 
and  rivets  are  frequently  omitted :  many 
errors  of  dimensions  occur. 

A  building  had  over  50  colunms  in  the 
b.-tsement  tier;  the  first  one  was  found  to 
lie  one  foot  too  short,  due  to  an  error  in 
the  templates.  All  subsequent  columns  were 
niade  of  correct  length,  and  a  serious  de- 
lay and  large  loss  to  tlif  si.c-l  contractor 
avoided. 

On  heavy  and  long  cijlunms  the  heat  of 
he  rivets  driven  in  a  long  single  or  double 
row  tends  to  cause  a  twist  which  niaUes 
jood  connections  difficult  and,  if  tlie  error 
iiultiplies,  tier  upon  tier,  impossible.  It 
can  always  be  discovered  by  a  competent 
inspector,  and  avoided  by  driving  rivets  for 
short  distances  around  the  column. 


In  a  21  story  building  the  shop  onleren 
ilie  material  for  the  exception;iJI\  he.ivy 
.■olumns  a  trille  short  ;  it  did  not  face  to  a 
full  hearing;  anil  the  defect  was  rectified  by 
using  additional  splice  plates.  In  the  same 
building  errors  of  length  of  columns  oc- 
curred as  much  as  V4  in.  and  were  cor- 
rected by  carefully  planed  lilter  plates  or 
compensated  by  increased  length  in  upper 
stories.  Many  connection  brackets  were 
misplaced  and  built  up  or  correctly  related. 
The  inspector  in  charge  handle<l  the  work 
so  well  as  to  be  subsequently  employed  by 
the  shop  as  assistant  superintendent :  he 
undoubtedly  saved  many  days'  time  and 
large  expense  to  the  steel  contractor,  com- 
pared with  the  necessity  of  correcting  such 
errors  at  the  building  site,  even  in  cases 
where  corrections  were  possible  there. 

M.iiiy  cases  occur  of  ends  of  columns 
not  faced  square  to  the  axis  of  the  column; 
in  abutting  column  sections  the  error  may 
iloubk.  It  is  readily  discovered  by  a  com- 
petent inspector  and  corrected  by  milling 
off  square  and  iisiiiK  a  well  fitting;  filler 
plate. 

Some  exceptionally  luavy  built  girders 
were  specilied  to  have  reamed  holes;  the 
shop  punched  them  full  size.  They  were 
required  to  be  reamed  for  1-in.  rivets, 
and  additional  cover  plates  used  to  develop 
tile  full  strength. 

In  ;i  luimlicr  of  important  roof  Inisses 
I  here  were  two  sets  of  members  of  the 
s.-ime  length  and  shape,  but  different  cross 
section ;  in  the  shop  they  w'ere  reversed  in 
place  with  a  reduction  of  strength  of  'i'l 
per  cent.  The  error  was  found  and  cor 
rected  by  cutting  the  trusses  apart  and  cor- 
rectly placing  the  members.  . 

Many  connecting  angles  of  beams  are  in- 
correctly placed,  either  not  square  or  so  as 
to  give  greater  or  less  length  than  de- 
signed. They  can  be  readily  discovered  aiici 
corrected  at  tbe  shop,  but  give  great  an- 
noyance at  the  building,  and  generally  are 
forced  in  place  and  materially  reduce  the 
strength  and  stiffness  of  tbe  frame. 

The  lack  of  thorough  painting  or  substi- 
tution of  a  cheaper  paint  for  a  specified 
brand  is  of  constant  recurrence  in  the 
shops.  The  life  of  steel  work  in  a  building 
is  undetermined,  yet  architects  agree  it 
should  be  well  protected,  and  if  a  good 
brand  of  paint  is  specified  it  should  be  used. 

Tbe  knowledge  that  material  is  loaded 
.ind  shipped  in  good  order  is  a  matter  of 
importance  in  fixin.g  tbe  responsibility  for 
injury  during  transportation  or  subsequent- 
ly. 

Knowledge  of  the  actual  weights,  certi- 
fied to  by  an  independent  inspector,  is  of 
importance  in  adjusting  "extras."  Many 
errors  of  misstatements  occur.  Similiarly 
knowledge  of  delays  and  time  of  starting 
work  or  making  shipment  is  important  in 
adjusting  penalties  for  delays,  and  tbe  in- 
formation secured  by  an  inspector  is  of 
special  value  as  tending  to  prevent  im- 
proper claims  and  disputes. 


Contract  Prices  on  Road  Work  in  Cuba. 

The  road,  which  was  telford-macadani. 
lour  miles  long,  w.is  situated  on  the  main 
road  from  Havana  (the  capital  of  the 
province  of  the  same  name)  to  Batabano 
(ihe  Seaport  on  the  south  coast),  in  the 
province  of  Havana.  It  was  three  miles 
tiom  Ileiiucal,  situated  on  the  L'nited  Rail- 
ways of  Havana  and  "i,a  Salud,"  sittinted 
on  the  Western  Kailwa\  of  Havana,  lay 
Iwo  miles  to  tbe  south.  Moth  towns  were 
connected  with  the  work  by  a  tel  ford- 
macadam  road. 

The  cost  of  materials  and  labor  was  as 
follows : 

Portland  cement,  $3.50  per  bbl. 

Soft  coal,  $"2b  per  ton. 

Labor,   $1.20   per    10-hour   day. 

Foreman,  $75  per  month. 

Sub-foreman,  $1.50   per   ilay. 

Timekeeper.  $1.50  per   day. 

Macliinist  road  roller,  $:i  per  day. 

Rent  to  government  for  road  roller,  $10 
per  working  day. 

Rock  crusher,  including  coal  and  en- 
i;ineer,  $7.50  per  day. 

Mule  carts  with  driver,  $2.50  per  day. 

t)x  carts  (1  yoke),  $2  per  day. 

Four-ton  road  roller  with  three  yoke  of 
i>xen.  $:150  per  day. 

The  longest  haul  for  rock  was  1.5  miles. 

The  contract  prices  were  as  follows : 
I'.lf^O  cu.  yds.   earth   e.xcavation  at 

19.5    cts $  1,790.10 

1.021   cu.  yds.   rock  excavation  at 

56  cts.    571.76 

2ii.72il  cu.  yds.  embankment  at  28 

cts .' 7,483.28 

I    miles    telford-macadam    (C>  ins. 

telford.    4    ins.    macadam),    at 

$l\.(m    per    mile 24,120.00 

lii.404  lin.  ft.  movin.g  and  rebuild- 
ing dry  rubble  stone   fence  3.5 

ft.  high  at  49  cts 1,476.36 

'-'7.55!i    lin.    fi.    7    strand   barliwire 

fence   at   7  cts 1,929.13 

VM    lin.    ft.    (22.5   ins.    diameter"! 

cement  pipe  at  $3.ti0  479.46 

1    reinforced   concrete   culvert    (1 

meter  or  3.2!'  ft.  by  7.50  meters) 

or  23.66    ft 450.00 

1  cement  and  brick  section  house   for  two 

families  of  road-nicndcrs 4,600.00 

Total     $41,900.09 

Tlie  contractor  made  a  profit  of  8  to  8.5 
per  cent  on  the  entire  contract.  Mr.  Chas. 
McKercber.  assistant  engineer,  department 
of  public  works,  Camaguey.  Cuba,  was  en- 
gineer in  charge  of  Ihe  work  and  we  are 
indebted  to  him  for  the  information  given 
above. 


.\ccording  to  a  recent  consular  report 
there  were  in  Europe  in  1907  125  univer- 
sities having  a  total  attendance  of  228,7.32 
students.  Of  these  the  university  at  Berlin 
bad  the  largest  number  of  students,  1.3,884 : 
next  came  Paris  with  12.085,  Budapest  with 
I1..551.  and  Vienna  with  6.205. 
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Methods  and  Cost  of  Laying  6-in.  and 

8-in.  Wrought-Iron,  Screw-Joint 

Pipe  for  a  Compressed  Air 

Main- 
The  work  CDiisistcd  of  laying  T.ooij  ft. 
of  8-in.  and  l.iMlii  ft.  of  (i-in.  wrout;ht-iron. 
screw-joint  pipe  for  a  compressed  air 
line  carrying  80  to  !Kl  11)S.  pressure.  The 
work  ua^  all  performed  by  comnion  la- 
bor, none  of  the  men  beint;  e.\perienced 
in    pipe   laying. 

The-  .greatest  cause  of  delay  in  laying 
.screwed  pipe  is  the  difficnlty  in  getting 
each  successive  length  of  pipe  into  line 
and  keeping  it  there  until  the  lirst  threads 
take  hold  and  the  pipe  begins  to  screw  to- 
gether. To  overcome  this  difficulty  a 
cradle  for  supporting  the  pipe  at  the  joint. 


4  ffaol  lineot 
with  5traplron 


Mcr/ra/e 
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Emj-Cerfr 

Fig.  1 — Jack  for   Holding    End   of  Pipe. 

a  jack  for  adjusting  and  supporting  the 
outer  end  of  the  pipe  and  a  strai.ght-edge 
tor  linin.g  the  pipe  were  devised.  The 
cradle  holds  the  threaded  end  of 
the  pipe  in  position  to  enter  tlie 
sleeve  cmiplin.;;  on  the  last  joint 
laid;  the  jack  allows  both  vertical  and 
liorizontal  adjustment  of  the  joint  of  pipe: 
and  the  straight-edge  shows  when  the  pipe 
is  in  line  ready  to  screw  together.  The 
cradle  was  sinip'y  a  wood  block,  8x8  ins. 
X  24  ins.  in  length,  with  a  groove  having 
a  -t-in.  radius  cur  in  its  top.  The  jack  is 
shown  by  Fig.  1  and  the  straight-edge  by  ■ 
Fig.  2.  The  movable  block  on  the  straight- 
edge is  necessary  because  it  is  almost  im- 
possible to  make  a  12- ft.  straight-edge  that 
will   remain   true    for  more  than    a   day. 

These  devices  saved  fully  50  per  cent 
over  the  crude  and  unsatisfactory  method 
of  using  blocks  to  hold  the  pipe  in  line. 
There  was  no  straining  and  lifting  to  hold 
the  pipe  in  place,  and  as  the  pipes  were 
started  together  straight  there  were  no 
stripped  threads  and  bad  joints,  and  the 
pipe  made  up  so  easily  tliat  one  man  with 
a  pair  of  3-ft.  tongs  often  screwed  an  8-in. 
pipe  half  way  up:  it  was  then  completed 
by  four  men  using  two  pairs  of  tongs  with 
S-ft.    handles. 

The  threads,  hot!,  male  and  female,  were 
cleaned  with  wire  brushes.  Dixon's  pipe 
joint  compound  was  used  on  all  screwed 
joints.  Ring  gaskets  of  1-16-in.  Rainbow 
packing  were  used  on  flan,ge  joints,  the 
gasket    being    pasted    to    one    flange    with 


coal-tar  rooting  paint,  which  hehl  it  in 
position  while  the  joint  was  being  made. 

Six-hull  J'ifi,:  Line. — The  total  length 
of  (i-in.  pipe  was  4,118  feet.  The  pipe  was 
li-in.  lap  welded  casing  weighing  l.j  lbs. 
per  lin.  ft.  It  was  laid  with  sleeve  coup- 
lings. ll'/4  threads  per  inch,  with  a  flange 
union  every  1V,I  ft.  and  L'-lieiids  for  ex- 
l)ansion  every  .JOO  ft.  The  average  length 
of  joints  was  2'i.i  ft.;  an  average  of  088.2 
ft.  of  pipe  or  of  2il.:t  joints,  was  laid  per 
In-hour  da.\.  The  best  day's  work  was 
l.Oti")  ft.,  or  •")•'!  joints,  with  (i  men  work- 
ing '■>  hours,  making  1T7.">  ft.  per  man; 
the  poorest  day's  work  was  120  ft.,  or  6 
joints,  by  0  men  working  !>%  hours.  The 
work  was  done  from  .Aug.  l-"i  to  24,  10(1". 
in  fair  weather  ixcept  for  one  day  when 
the  men  worked  4  hours  in  rain  and  laid 
22  joints.  The  men  walked  2'^  to  .',  miles 
to  and  from  work.  The  average  gang 
was:  4.80  men  at  2il  els.  per  hour.  I  fore- 
man at  ;lO  cts.  per  hour,  and  1  watcrboy 
at  10  cts  per  hour.  The  cost  of  pipclaying 
was  as   follows  per   li"i   ft.: 

Items.  Per  UK>  ft. 

Cletiring    right    of    way    $0.:KT 

Hauling   and    distributing    1.578 

P.locking    to    .grade    ((.1  Iti 

t'onstructing    hems     0.450 

.\nchors   for  U-bcnds    2.290 

Painting    (J.ilOO 

Tools    (1.100 

Testing    0.300 

Laying    .• 3.137 

Surveyin.g    ;ind    superintendence 0.700 


I'ools. —  Ineluck>    >hopwork    ;ind    dipreci 
ation. 

liiijhl-linh  I'ipc  l.iiic.—  Ww  total  length 
of  8-in.  pipe  was  7,|nl  ft.  The  pipe  was 
8-in.  O.  I).,  lap- welded  casing  weighing  2(t 
lbs.  per  fool,  laid  with  sleeve  couplings, 
1IV&  threads  per  inch.  The  aierage  length 
of  joints  was  li'.b'i  ft.  There  was  a 
flange  union  every  I5n  ft.,  ami  L'  bends  for 
expansion  every  (Hhi  ft.  An  average  of 
5n3.(i  ft.  was  laid  per  day.  of  10  hours,  or 
2(i.;i  joints.  The  best  day's  work  was  CI3 
ft.,  or  32  joints,  by  (>  men,  inchiiling  fore- 
man; the  poorer  da\'s  work  was  '.VHi\  ft., 
or  20  joints,  by  7  men,  including  foreman. 
The  work  was  done  from  July  2  10  Aug. 
5,  19ii7.  the  weather  behig  hot  and  sultry, 
the  thermometer  ranging  from  85°  to 
I'lii".  and  averaging  Oti"  in  shade.  The 
average  gang  was :  5.02  men  at  20  cts.  per 
hour,  1  foreman  at  30  cts.  per  hour,  and 
1  watcrboy  at  10  els.  per  hour.  The  cost 
was  as   f.illows  11.1    |i"i   ft 

Items.  Per  Km  ft. 

Surveying    and    superintemiencc $1.00() 

Laying     3.58(l 

Clearing    0.187 

Mauling   .iiid    distributing    1.032 

lilocking    to    grade l.lln 

Constructing    bents     l.OtjII 

.\nchors    for    L'-bends  ...  2.5;i5 

Painting    1.200 

Tools     0.102 

Testing    0.388 


Total    cost    of    laying $12,203 

Cost   of   pipe    76.400 


Total    _... $9,898 

Tlie  total  cost  per  fool  exclusive  of  cost 
of  pipe  was  9.898  cts.,  or,  say,  10  cts.  The 
following  notes  explain  the  work  included 
in  the  various  items  : 


(■.r,in<l  total  c>st    $88,603 

The  total  cost  per  foot,  exclusive  cost 
of  pipe,  w'as  thus  12.2  cts.  and  including 
cost  of  pipe  88.6  cts.     The  following  notes 
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Fig.  2 — Straight  Edge   Used    in  Cementing  the  Pipe. 


•Rean-anged  from  an  article  by  E.  E. 
Harper.  Ward  &  Harper,  Civil  anil  Mining 
Engineers.  Sturs:is.  Ky.,  in  Enginfering 
X.-ws.  Fel).   27.   190S. 


Clearing. — Removing  small  brush  for  a 
width  of  10   ft. 

Hauling. — The  average  iiauls  was  3,000 
ft.  over  bad  roads,  steep  and  rough.  This 
item  includes  loading  pipe  on  cars  and  un- 
loading, hauling  and  distributing,  includ- 
ing seven  LT-bends.  Teaius  and  drivers 
got  $3  per   day. 

P.locking. — Includes  temporary  blocking 
■and  bending  pipe  in  live  places  by  building 
fires  on  it. 

Anchors  for  C-Bends. —  Includes  8  piers 
at  $12  each,  including  bolts  and  clamps. 

Bent  Construction. — Includes  carpenter 
work  only  on  about  20  bents,  averaging  3 
ft.  in  height  and  made  of  4x6-in.  stuff. 

Painting. — Includes  cost  of  painting  and 
cleaning  pipe  with  wire  brushes  with  paint 
costing  $1  per  gallon  and  labor  at  "20  cts. 
per  hour.     The  pipe  was  painted  one  coat. 


explains  the  work  included  in  the  various 
items : 

Clearing. — Removing  small  brush  for  a 
width   of  10  ft. 

Il.iuling. — Includes  12  U-bends.  which 
cost  $1  each  to  haul;  teams  and  drivers  30 
cts.  per  hour,  laborers  20  cts.  per  hour,  and 
foreman   30   cts.   per  hour. 

Bent  Construction. — Includes  carpenter 
work  only  on  about  8t»  bents  of  4x6-in. 
stuff,  spaced  30  ft.  apart  and  ranging  in 
height  from  1  ft.  to  10  ft.,  averaging  6 
ft.    hi.gh. 

.\nchors  for  C- Bends.— Includes  12  piers 
at  $15  each,  including  bolts  and  clamps. 

Painting. — Same  as    for  6-in.   pipe. 

Testing. — Includes  laying  and  connect- 
ing 200  ft.  of  4-in.  pipe  to  pump  line. 
Tested  to  110  lbs.  hydraulic  pressure. 
Leaks   developed   in   two  tees   in  line  and 
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these  were  repaired.    Line  tested  again  and 
found  tight. 

Cost  of  Pipe. — Cost  f.  o.  b.  McKcesport, 
Pa.,  $TC  per  100  ft.  (per  ton)  ;  freight 
from  McKeesport  to  Flat  River  40  cts. 
per  ton  (per  100  ft.). 


Itemized   Cost  of  Bridges,    Turnouts, 
Culverts  for  Main  Canal  Payette- 
Boise  Irrigation  Project.* 

The  work  consisted  of  the  construction 
of  18  highway  bridges,  6  turnouts  and  .3 
combination  culverts  and  wasteways  and 
of  the  Indian  Creel<  diversion  works  on  the 
main  canal  on  the  Payette-Boise  project. 
The  average  distance  of  these  works  from 
railroad  stations  is  somewhat  less  than  five 
miles. 

Work  under  the  contract  was  initiated 
during  September,  1907,  and  was  completed 
during  May,  1908.     The  weather  throut'h- 


But  a  small  number  of  laborers  were  em- 
ployed and  these  consisted  mainly  of 
skilled  laborers  and  carpenters.  During  the 
fall  of  1907  labor  was  scarce,  and  men  for 
concrete  work  were  secured  by  paying  from 
25  to  50  cts.  per  day  in  excess  of  the  wages 
for  common  labor.  During  the  latter  por- 
tion of  the  contract  labor  was  much  more 
plentiful.  All  work  was  performed  on  the 
8-hour  basis  except  for  a  very  short  time 
at  the  close  of  the  work.  The  following 
rales  of  wages  per  8-hour  day  were  paid: 
Foremen,  $4.00  to  $4.50;  carpenters,  $3.50 
to  $-3.75;  common  laborers,  $2.00  to  $2.75: 
skilled  laborers,  $3.00;  two-horse  team? 
and  drivers,  $4.-50  to  $5.00. 

The  materials  furnished  by  the  contractor 
consisted  of  lumber,  bolts  and  tie-rods  for 
highway  bridges  and  reinforcing  s'eel  for 
concrete.  All  cement  was  furnisher!  by  the 
United  States  f.  o.  b.  cars  at  the  railroad 
station   nearest   the   works.     A    portion   of 


41.8  cu.  yds.,  and  the  largest  145.5  cu.  yds. 
The  concrete  was  mixed  with  a  Smith  con- 
crete mixer  and  hauled  into  place  in  wheel- 
barrows. The  aggregate  used  was  a  nat- 
ural mixture  of  gravel  and  sand  that  re- 
quired no  screening.  The  average  haul  of 
gravel  and  water  was  about  one  mile.  The 
floor  of  the  turnouts  was  composed  of  a 
mixture  of  1  part  of  cement  to  8  parts  of 
aggregate,  and  the  superstructure  of  1  part 
of  cement  to  7  parts  of  aggregate.  The 
concrete  was  reinforced  with  round  steel 
rods. 

The  concrete  for  the  combination  cul- 
verts and  wasteways  was  made  of  the 
same  materials,  mixed  in  the  same  propor- 
tions and  handled  in  the  same  manner  a> 
was  that  in  the  turnouts,  the  average  dis- 
tance of  haul  being  also  about  the  same 
The  smallest  structure  contained  134  cu- 
yds.  and  the  largest  270.9  cu.  yds.  of  con- 
crete.    The   same   character   of   reinforce- 


COST    OF  BRIDGES.    TURNOUTS  AND    CULVERTS 

Bridges. 


Distribution  of   Cost. 


"a 


Interest    on    investment tO.28 

Preparatory  expense   

Plant    depreciation    

Executive    22 

Lahor — 

Electing   forms    75 

Mixing  and   placing 1.82 

Breaking    stone    

Hauling  gravel   1.37 

Hauling  sand    

Hauling   cement    52 

Hauling  water    35 

H;iuling  lumber   

Placing    

Materials    

Supplies    30 

Total   contractor's   unit   cost $-"i.Gl 

U.    S.    materials,    cement 2.27 

U.    S.    force  account,   excavation  and 

backfilling    

U.   S.  engineering 91 

Total  unit  cost JS.79 
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IN   THE   PAYETTE-BOISE    IRRIGATION   PROJECT. 

Indian  Creek 
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out  the  continuance  of  the  contr.ict  was 
especially  favorable  for  the  performance  of 
the  work,  it  being  possible  to  place  con- 
crete throughout  the  cold  weather  and  to 
haul  materials  without  exceptional  difficulty 
at  all  times. 

The  total  cost  of  the  work  to  the  contrac- 
tor is  estimated  at  $22,505.98.  Interest 
on  the  contractor's  investment  amounts  to 
2.9  per  cent  of  the  total  cost  of  the  work, 
preparatory  expense  to  1.9  per  cent,  plant 
depreciation  to  3.5  per  cent,  superintendence 
to  2.2  per  cent,  labor  to  55.3  per  cent,  ma- 
terials to  27  per  cent  and  supplies  to  7  per 
cent  thereof. 

The  plant  used  by  the  contractor  was 
small  and  belonged  mainly  to  sub-Tontrac- 
tnr!;.  The  major  nortion  of  the  work  was 
performed  by  sub-contractors,  the  only 
work  done  by  the  contractors  being  the 
construction   of  the  first  five  bridges. 


•Reprinted  from  "Reclamation  Record" 
September,  1908. 


for 


the  cement  cost  the  United  States  $2.52  per 
barrel  delivered  at  the  railroad  station  and 
the  remainder  $2.83.  The  United  States  did 
all  excavating  for  the  foundations  and  all 
backfilling  in  connection  with  the  turnouts, 
culverts  and  Indian  Creek  diversion  works 
at  a  total  cost  of  $1,95064. 

There  were  two  hundred  and  ninety-one 
cu.  yds.  of  concrete  used  in  the  construc- 
tion of  the  bridge  abutments,  about  18  cu. 
yds.  beinfr  required  per  bridge.  The  gravel 
and  sand  had  to  be  hauled  a  considerable 
distance.  The  concrete  was  mixed  in  the 
proportion  of  1  part  cement  to  8  parts  of 
gravel  and  sand.  The  stringers  and  floor- 
ing used  in  the  bridcres  consisted  of  com- 
mon fir  of  good  quality,  and  cost  the  con- 
tractor $.30  per  M.  ft.  B.  M.  f.  o.  b.  cars  at 
the  railroad  station.  The  lumber  for  the 
remaining  parts  of  the  bridge  was  pur- 
chased in  the  local  market  at  $25  per  M.  ft. 
B.  M. 

The   smallest  concrete   culvert   contained 


ment  was  used  in  these  structures  as  in 
the  turnouts. 

The  Indian  Creek  diverting  structure 
contains  concrete  headworks  for  six  cast- 
iron  gates  and  a  concrtte  waste  weir  and 
wastcwjy.  As  there  was  no  gravel  near  by 
for  use  in  the  concrete,  crushed  rock  was 
made  of  lava  rock,  whi(  h  existed  in  abund- 
ance near  at  hand.  The  aggregate  was 
composed  of  this  crusheil  rock  and  sand 
hauled  from  a  distance.  The  concrete  in 
the  floors  of  the  structure  was  mixed  in 
the  proportions  of  1:3:5,  and  that  in  the 
walls  in  the  proportion  of  1:4  :fi.  Large 
pieces  of  rock  were  imbedded  in  the  walls, 
forming  a  sort  of  rubble  concrete.  Some 
little  ste«l  reinforcement  was  used. 

The  accompanying  tabulation  shows  the 
distribution  and  unit  costs  of  the  concrete 
and  also  steel  and  lumber  in  the  bridges : 
also  the  cost  of  concrete  and  steel  in  the 
turnouts,  culverts,  and  diversion  work. 
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Engineering-Contracting  how  can  i  Get  to  Be  an  inspector? 

A  "Weekly  "Methods  and  Cost"  Journal  This  question  comes  to  US  from  a  bright 

for    Civil    Engineers  and    Contractors.  .                 ,,                   .                     , 

WITH  WHICH  ARC  COMBINED  jou'ig  workinan.    Maiiv  engineers  and  con- 
ENQINEERINQ   World  tractors  doubtless  have  had  the  same  query 
and  put  to  them.     It  is   worth  a  plain  answer. 
Contract  news  The  inspector  is  a  far  more  common  em- 
Published  even*  Wednesday  by  ployee  now  than  he  was  even  a  decade  ago. 
THE  MYRON  C.  CLARK  PUBLISHING  CO.  Concrete   work  alone,   depending  so  much 
J5S  DearlKim  Street,  Chicago  for   its   success  On  rigid  and  competent  in- 
Teiephonc  Harrison  6T5U  spcction,  calls   for   a   large   number   of   in- 
New  York  Office:    13-21  Park  Row  spectors.     Construction  works  of  all  kinds 

Telephone  5613  Corllamlt  ,                                 ■          ,            i 

'  —  are  greater  and  more  expensive  than  they 

H ALBERT  P.  GILLETTE    .    .   Manac.i.ng  Editor  were.     "How  can  1  get  to  be  an  inspector?" 

rH^'^^s  iifi^"^^!  is  a  pertinent  qr.estion. 

^^    ;.?;trDi  t'                r       •       •     associate   editors  ,          ,         ^               ,                   r^ 

C.  T.  MURR-W,  In  the  first  place :     Do  you  want  to  be  an 

F.  A.  SMITH,               J  •                   :,     Tu            •.•        J              .                    J 

MYRON  C.  CLARK President  inspector  r     1  he  position  does  not  command 

A.  B.  GILBERT    ....    Advertising  Manager  i^jgh  p^y   or  great  honor.     The  pay   is  not 

~  so  great  as  that  of  a  bricklayer  or  skilled 

SUBSCRIPTION  RATES  (Payable  in  Adi>a>ue):—  ,,.„rL-m-iii   r.f  almnst   nnv  rU'i'i  ■   the  rnntrac- 

S2.00  a  year  (SS  issues)  in  United  Siaus.  Cuba.  Mex-  workm.in  ot  almost  any  Class,  tne  contrac 

ico.  Alaska.  Hawaii.  Guam.  Porto  Ruo.  Phihpptne  tor   generally   holds  the   inspector   in  sub- 

Islands.  Republic  of  Panama,  Canal  Zone  and  Island  '    ^         j    ^i               •                •           !_■ 

ofTutuila.  dued  contempt  and  the  engineer  gives  his 

S2.50  a  year  (BS  issues)  to  Dominion  oj  Canada.  position  no  great  respect.    Of  course  there 

S3  00  a  year  (62  issues)  to  all  Oliver  countries.  ^^^  exceptions.    Of  course  also  such  condi- 

ADVERTISiy-G  RATES  sent  on  application.  ^j^^^^    ^l^^^jj  j^^j   ^g_   ^^^^  jj^^y   a^g    3nj   t,,^ 

Copy  for    regular    advertising  inust  be  received  i        ^i.-    i          x   u            ■                 •             » 

not  later  than  Friday  preceding  date  of  issue  in  man    who    thinks   Of   becoming   an    inspector 

^¥or\'i^'-'^nn^S^ln.en^tsTriii^nri%sl^^  should  discount  them.    There  are  no  cakes 

as  Tuesday  morning.  and  ale  in  the  role  of  the  inspector  if  he 

^                                       ,     .,  ,,  ,„,     .  ..  iloes  his  work  thoroughly  and  honestly. 
Entered  as  second-class  matter,  April  17.  1907,  at  the 

Post  Office  at  Chicago.  lUinois.  under  act  of  March  -[o  the  practical  workman  who  is  desirous 
3d   1879 

'  of  becoming  an  inspector  we  would  recom- 

P  D  N  T  P  NT  S  mend   that   his  first   effort   should     be     to 

acquire  a  theoretical  training  such  as  is  of- 

fered  by  one  of  the  better  correspondence 

Editori.^:                                      „„„»„.     iTQ  schools.     The  fees  are  moderate  and  their 
How  Can  I  Get  to  Be  An  Inspector,  .lid  .   ^       .. 
/„                „  methods  are  amplv  good  for  the  purpose. 
CoN'CRETE  Section:  .        .   .       .      ,  \.             ,         .        .        , 
,,      ,   T-            ■     T,   ■   c        AT       ,..».>  A  training  in  the  theory  of  engineering  de- 
Metal   Forms  in  Reinforced  Concrete  .               °                  .      - .               .•  ,    .      »u 

Construction   l"-t  ^ign    and    construction    is    essential    to   the 

Comparison  of     Reinforced   Concrete  highest  positions  in  inspectorship.    The  bet- 

and  Plain  Concrete  Retaining  Wall  ^_  tg^  the  training  is  the  better  is  one's  chances 

Construction ...... .1/0  ^f  aj^.ancement.    You  will  hear  many  prac- 

Cost   of   Constructing  a    Small    Rem-  ...           ,               ..     j    ja        .i         xt„ 

forced    Concrete    Girder    Bridge    at  tical    mspectors    contend    differently.      Nu- 

Hamilton.    Ont I'i'G  merous  cases  will  be  quoted  where  student 

E.\RTH  AND  Rock  Section  :  inspectors   from   engineering   schools    have 

Cost  of  Excavating  654.000  Cu.  Yds.  of  made   foolish   decisions   on   practical   ques- 

Main  Canal  for  Payette-Boise  Irri-  ^  tions,  and   absurdities   in  the  requirements 

gation  Project ....    .....176  ^^      engineering      specifications      will      be 

Cost   of   Digging    Sewer   Trench   and  .         "             °      ./            .       ,     ,        ,^„„„ 

Back  Filling       177  pointed    out.     Don  t  be   misled     by     these 

The  Labor  Cost  of  Di.gging  a  Trench     ^  things.    They  do  not  signify  that  theoretical 

and  Laying  Tile  Drain 177  training  is  useless,  they  show  merely  that 

Testing   a    Powder    Blast    Before   the^^^  ^^^  theoretical  training  of  the  man  had  not 

Son^e^  Mhng' Record;  and  "the  Co'st  been  tempered  by  a  corresponding  kiiowl- 

of   Maintaining    Drills 178  edge  of  practical  work. 

Gener.\l  Section  :  In  addition  to  securing  the  best  theoret- 

The  Asphalt  Plant  of  Toronto,  Ont.. 178  i^al  training  that  he  can  the  workman  who 

English  Methods  of  Tree  Planting  in  j^  studying  to  be  an  inspector  should  pos- 

CleS   CasV  ■i;on'  "Water '  Pipe  "  ai  sess  himself  of  the  best  knowledge  of  costs 

Cincinnati.  0 1^0  that  he  can.     This  he  is  in  position  to  do 

Tar-Lithic  or  Tar  Concrete  Pavement.  181  for  himself.     .\s  an  inspector  he  will  have 
Methods  and  Costs  :  to  measure  up  work  for  monthly  estimates 
Lighting    a      Cableway — Steel      Plate  and  a  knowledge  of  material     and     labor 
Girder  Bridge  Construction— Lining  ^^^^^  j^  gssential.     The  value  of  a  knowl- 
a  Broken  Reservoir — '  Home  Made  jr.               .-    .i,       .u-     »i,:„    i,„,.. 
Road     Tarring     Machine-Cost     of  edge  of  costs  goes  larther  than  this,  how- 
Cleaning  Sewers  and  Catch  Basins.  179  ever.     It  puts  the  inspector  in  position   to 
LETTERS  TO  THE  EDITORS:  compare    methods   of   doing    work   and    to 
Methods     of     Cellar     Excavation— .\  distinguish  between  apparent  and  real  econ- 
Method    of    Checking   Levels — Con-  omies.     The  man  who  can  clearly  estimate 
cerning  Comoression  Members-Re-  ^^^  ^^^^  ^f  ^^^       engineering  work  is  the 
inforced      Concrete      Block      Sewer  ,     ,               .    c    i 

Construction  182  "rest  sort  of  a  man  to  find. 

Catalogs  Worth  H.wing 184  Another  ability  that  the  workman  should 

Person.\ls                                                     184  strive   for   is  that  of     reading     engineers' 

Copyright,   1908,  by  the  Myron  Clark  C.  Publishing  Co.     AM  rithts 


plans  quickly  and  accurately.  He  is  the 
one  who  will  be  most  often  called  upon  to 
explain  obscure  details  to  puzzled  fore- 
men. He  should  be  able  to  do  it  clearly 
and  concisely.  This  is  necessary  not  only 
that  the  work  may  be  done  accurately  and 
without  delay,  but  also  because  it  gives  the 
inspector  himself  standing  with  the  men 
and  with  the  contractor  and  so  increases 
his  influence  and  his  value.  The  course  of 
theoretical  study  that  has  been  suggested 
will  do  much  to  train  the  student  in  read- 
ing drawings  and  it  will  also  teach  him  to 
make  drawings.  But  in  addition  he  should 
secure  and  study  actual  working  plans  and 
he  should  develop  the  ability  to  sketch  out 
obscure  details  for  the  men  doing  the  work. 

Along  with  his  study  of  plans  the  student 
should  read  and  analyze  specifications  to 
familiarize  hirpself  with  their  phraseology 
and  its  meaning  and  with  the  requirements 
demanded  of  materials  and  workmanship. 
The  interpretation  of  specifications  is  the 
rock  of  argument  upon  which  the  contrac- 
tor and  the  inspector  most  often  split.  While 
the  inspector  always  has  the  engineer  to 
fall  back  upon  he  should  not  be  forced  to 
this  resort  if  he  can  possibly  avoid  it.  He 
can  avoid  it  only  by  being  able  to  inter- 
pret accurately  for  himself  the  ordinary 
specifications.  Moreover  if  he  can  make 
the  correct  interpretation  unfailingly  the 
dispute  when  carried  back  to  the  engineer 
will  be  decided  in  his  favor  and  his  author- 
ity and  knowledge  will  be  enhanced  in  the 
eyes  of  the  contractor  and  the  workmen. 

Knowledge  of  materials  and  workman- 
ship must  be  assumed  of  the  workman  who 
would  fit  himself  to  be  an  inspector.  Un- 
less he  has  this  knowledge  to  start  with  he 
has  httle  reason  lor  his  ambitions  to  change 
his  vocation.  It  is  the  one  asset  which 
gives  him  the  advantage  over  the  school 
trained  inspector.  He  can  never  possess 
too  much  of  this  kind  of  knowledge,  and  he 
should  never  cease  striving  to  increase  it. 

In  the  foregoing  we  have  touched  only 
the  outskirts  of  the  things  necessary  if  one 
wishes  to  get  to  be  an  inspector.  The  posi- 
tion is  an  honorable  one  and  one  that 
should  command  adequate  pay.  It  does  not 
usually  receive  adequate  pay,  however,  and 
this  is  perhaps  the  greatest  drawback  to 
good  inspection  of  engineering  construc- 
tion that  we  can  name,  outside  of  the  prac- 
tice of  selecting  inspectors  on  the  basis  of 
political  pull. 


During  the  26  working  days  in  July 
steam  shovels  Nos.  2.56  and  262  at  work  in 
the  Culebra  Cut  of  the  Isthmian  Canal  took 
out  respectively  -54,927  cu.  yds.  and  53,440 
cu.  yds.  of  material,  surpassing  all  excava- 
tion records  made  since  the  beginning  of 
-American  control.  The  output  of  Shovel 
No.  2.56  consisted  of  3-5,716  cu.  yds.  of 
earth  and  19,211  cu.  yds.  of  rock.  Shovel 
Xo.  262  excavated  2,672  cu.  yds.  of  earth 
and  -50,768  cu.  yds.  of  rock.  Both  shovels 
are  9-5-ton  shovels  with  5  cu-.  yds.  dippers. 
The  shovels  are  under  steam  for  8  hours 
per  day. 
of  republica'lon  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  ile\  oted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning  of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Metal  Forms  in  Reinforced  Concrete 
Construction.'^ 

UY    W.    1..    t.M.UWELL.t 

To  obtain  the  true  value  of  concrete  as  a 
structural  material,  it  must  be  put  to  place 
in  plastic  form  and  be  left  to  set  or  harden 
without  being  disturbed,  and  as  the  amount 
of  steel  that  is  necessary  to  reinforce  it  is 
not  sufficient  or  so  placed  as  to  carry  the 
concrete  while  going  through  the  hardening 
process,  some  independent  means  must  be 
employed  to  confine  and  support  the  con- 
crete and  steel  until  the  former  has  become 
hard  and  taken  firm  and  everlasting  grip  on 
the  reinforcement. 

Vp  to  the  present  time  lumber  has  been 
employed  for  this  purpose  almost  exclusive- 
ly, but  as  the  price  of  lumber  increases  (as 
it  of  necessity  must  do)  and  the  price  of 
steel  products  becomes  cheaper,  the  time  will 
come  when  the  former  will  be  abandoned 
and  the  latter  substituted,  even  though  the 
latter  have  no  advantage  over  lumber. 

Wooden  forms  or  centerings  for  concrete 
construction  are  the  "bugbear"  of  all  engi- 
neers and  constructors,  not  only  on  account 
of  their  first  cost,  but  on  account  of  the 
great  amount  of  labor  and  time  required  to 
put  them  to  place  and  remove  them  after 
the  concrete  has  hardened.  Furthermore, 
on  account  of  having  to  recut  and  readjust 
the  centering  so  many  times  to  complete  a 
modern  building,  it  is  of  little  value  or  use 
for  other  similar  structures,  frequently  a 
total  loss,  and  in  some  cases  the  contractor 
must  pay  for  having  it  hauled  from  the 
building.  Wise  and  progressive  engineers 
and  contractors  are  endeavoring  to  find  a 
more  suitable  and  permanent  material,  less 
destructible,  to  take  its  place,  even  though 
the  first  cost  is  not  so  low,  a  material 
which  can  be  used  over  and  over  again, 
thereby  producing  a  great  saving. 

The  speaker  has  had  years  of  experience 
with  wood  centering,  and  for  the  last  ten 
years  has  had  to  do  principally  with  sheet 
steel  products  for  building  purposes ;  there- 
fore he  has  gained  an  experience  with  the 
manufacture  of  sheet  steel  that  "stands 
him  well  in  hand"  in  an  attempt  to  adapt 
its  use  for  centering  purposes. 

It  is  one  thing  to  design  a  form  for  cen- 
tering, and  another  to  make  one  that  is 
practical  and  that  can  be  made  on  modern 
machinery  at  reasonable  cost.  The  thing 
we  must  strive  for  is  the  minimum  amount 
of   steel   and  labor   required  to  produce  a 

•Extract  from  a  paper  read  before  the  Na- 
tional Cement  t'sers'  Assorlatlon. 
tCanton,   O. 


ccntiring  lh;it  will  give  maximum  results. 
.\nd  this  we  have  atteinpted  to  do  by  form- 
ing up  sheet  steel  into  certain  standard 
forms  so  that  they  may  be  adjusted  to  dif- 
ferent sized  spans  or  bays  without  cutting 
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Fig. 1. 

or  fitting,  and  while  we  have  changes  and 
improvements  to  make,  yet  we  believe  we 
are  on  the  right  track. 

The  one  great  drawback  to  producing  a 
uniform  centering  is  the  disregard  of  uni- 
form spacing  of  columns,  girders  and 
beams  for  certain  types  of  buildings,  and 
of  regulating  the  height  of  stories.  It 
would  appear  that  the  greatest  stride  that 
could  be  made  for  the  success  of  concrete 
construction  would  be  to  adopt  a  series  of 
standard  sizes  and  spacings  of  columns  and 
girders  for  certain  types  of  buildings.  If 
this  could  be  accomplished  it  would  ma- 
terially reduce  the  cost  of  all  such  build- 
ings, as  certain  engineers  and  contractors 
would  equip  themselves  with  the  necessary 
appliances  to  erect  these  buildings  at  the 
minimum  cost;  and  again,  other  contractors 
would  equip  for  other  classes  of  buildings 
which  .seem  best  suited  to  their  likings.  In 
this  way  the  whole  field  would  be  covered 
and  the  very  best  results  obtained,  and  at 
the  same  time  the  investor  would  reap  the 
benefit  of  the  cost  reduction. 

Centering  can  be  confined  to  throe  types, 
as  follows : 

First,  the  floors  where  the  whole  area  in- 
tcrlying  four  coluinns  is  flat  on  underside; 
second  (Fig.  1),  where  the  area  is  broken 
up  by  two  cross  beams  into  three  panels; 
and  third,  where  the  area  is  divided  up  by  a 
series  of  concrete  ribs  or  joists.  In  all 
cases  the  columns  may  be  either  round  or 
square,  with  brackets  or  plain,  and  the  car- 
rying girders  between  the  columns  dropped 
below   the   cross   beams,   ribs   or   interlying 


area.  The  sizes  of  columns  and  girders 
should  be  restricted  to  four  depths  and 
width  for  buildings  of  ordinary  design,  with 
a  variation  of  2  ins.  in  height  for  girders 
:ind  beams,  and  4  ins.  for  diameter  of  col- 
lunns,  8  ins.  being  the  minimum  and  14  ins. 
the' maximum  for  girder  boxes,  and  4  ins. 
the  minimum  and  10  ins.  the  maximum  for 
lateral  beam  boxes ;  width  of  girders  and 
beams  in  proportion  to  depth  to  be  deter- 
mined. Columns  may  range  from  12  ins. 
to  24  ins.,  with  4  ins.  variation,  i.  e.,  12, 
16,  20,  24  ins.  These  sizes  could  be  adapted 
to  almost  any  type  of  buildings  where  light 
or  heavy  floor  loads  arc  to  be  carried. 

.\gain,  the  variation  in  height  of  stories 
should  be  restricted,  allowing  four  different 
heights  to  apply  to  different  classes  of 
buildings. 

Mercantile  buildings  can  be  divided  into 
three  classes,  i.  e.,  office,  wholesale  and 
warehouse;  manufacturing  into  two,  light 
and  heavy;  miscellaneous,  such  as  schools, 
theatres,  churches  and  dwellings,  into  two. 
If  this  could  be  accomplished  you  can  read- 
ily see  that  it  would  simplify  the  whole 
matter,  both  for  the  engineer  and  contrac- 
tor, as  well  as  the  manufacturers  of  center- 
ing. The  engineer  would  determine  the 
size  of  columns,  girders  and  beams  by  the 
loads  to  be  carried  by  referring  to  the  table 
for  certain  spacings,  and  the  contractor 
would  only  need  to  invest  in  two  or  three 
sizes  of  forms  or  centering  to  construct 
any  one  type  of  buiding.  It  would  resolve 
itself  into  contractors  confining  their  opera- 
tions to  certain  types,  which  would  be  a  • 
good  thing,  both  financially  and  structurally. 


Fig.  2. 

If  a  committee  could  be  appointed  from 
among  the  leading  engineers,  architects  and 
contractors  to  determine  upon  the  proper 
height  of  stories  and  size  of  columns,  gir- 
ders and  beams  for  the  diflterent  classes  of 
buildings  as  outlined,  even  though  the* 
might  not  be  able  to  agree  upon  all  points 
relating  to  the  different  classifications,  yet 
a  step  in  the  right  direction  would  be  taken 
which  would  undoubtedly  lead  to  ultimate 
success. 

Taking  matters  as  they  stand  today,  sheet 
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steel  for  centering  purposes  will  compare 
favorably  with  wood  in  first  cost,  and  the 
great  saving  in  labor  in  putting  it  to  place 
is  certainly  apparent  to  everyone  who  has 
seen   the  steel   centering. 

The  steel  may  be  shaped  for  forming 
either  round  or  square  colunms,  so  that 
they  can  be  removed  without  injury,  and 
Ml  one-fourth  the  time  it  takes  to  remove 
wooden  forms.  For  each  type  of  construc- 
tion the  girder  boxes  are  attached  to  the 
column  forms  and  the  lateral  beam  boxes 
in  turn  to  the  girder  bo.xes  (see  Fig.  2), 
the  distance  from  the  center  of  the  column 
to  the  first  lateral  beam  is  fixed,  say  5  ft., 
and  the  distance  between  the  two  lateral 
beams  is  variable  to  allow  for  spacing  of 
columns.  The  lateral  boxes  carry  the  floor- 
ing over  the  whole  intercolumn  area,  so 
that  when  all  are  in  place  the  column  form, 
girder  boxes,  lateral  beam  boxes  and  floor- 
ing are  level  and  even,  allowing  for  a  uni- 
form slab  of  concrete  over  the  whole  area, 
bonding  with  the  columns,  girders  and 
beams  and  making  a  homogeneous  mass. 

.\fter  the  concrete  has  hardened  the  cross 
beam  boxes  are  dropped,  then  the  steel 
floor  bonds,  next  girder  boxes,  after  which 
the  column  forms  are  taken  off,  leaving  a 
clean,  even,  well  formed  surface.  As  soon 
as  the  centering  is  removed  it  should  be 
examined,  and  if  bent  or  dented,  straight- 
ened, and  the  surface  thoroughly  brushed 
at  once  and  given  a  coat  of  oil  or  soft 
soap,  so  that  they  are  ready  for  use  again 
and  not  left  for  the  particles  of  concrete 
to  harden  on  the  surface,  after  which  it 
would  take  five  times  as  much  trouble  and 
labor  to  put  them  into  working  order. 

We  do  not  rely  on  the  girder  and  cross 
beam  boxes  to  carry  the  dead  load  of  the 
concrete,  but  rely  on  adjustable  posts  to 
support  them  in  the  middle  until  the  con- 
crete is  thoroughly  hard.  The  girder  box 
form  is  so  arranged  that  the  post  need  not 
be  disturbed  while  the  box  is  being  re- 
moved, so  that  there  is  no  danger  of  acci- 
dent or  failure  taking  place  while  tearing 
down. 


The  second  annual  cement  show  of  the 
Cements  Products  Exhibition  Co.  will  be 
held  at  the  Coliseum,  Chicago,  111.,  begin- 
ning Feb.  18  at  noon  and  closing  Wednes- 
day night,  Feb.  24. 


.According  to  a  brochure  by  Dr.  Ernst 
Friedrich.  of  Leipsig,  the  world's  lumber 
trade  amounts  to  $235,600,000  annually,  of 
which  the  United  States  furnishes  about  20 
per  cent,  Austria-Hungary  19  per  cent. 
Russia  16  per  cent,  Canada  13  per  cent, 
Sweden  18  per  cent.  Finland  10  per  cent. 
Norway  4  per  cent  and  Roumania  also  a 
small  quantity. 


The  total  production  of  petroleum  in  the 
United  States  in  1907  was  166,095.3.5.5  bbls. 
according  to  the  U.  S.  Geological  Survey. 
This  is  an  increase  of  39,601,399  bbls.  over 
the    production   of   1906. 


Comparison  01    Reinforced    Concrete 

and  Plain  Concrete    Retaining 

Wail  Construction. 

i;v  r.  .\.  110 .\K.* 
The  use  uf  reinforced  concrete  is  increas- 
ing with  enormous  strides  but  there  is  one 
direction  in  which  it  docs  not  seem  to  be 
fully  appreciated  and  one  in  which  it  is 
especially  adapted;  that  is  in  retaining  wall 
construction. 

A  good  example  of  the  advaniages  and 
economy  is  shown  in  tlie  following  case.  A 
certain  railway  company  had  had  two  fail- 
ures of  a  retaining  wall  at  a  certain  point 
on  its  lines  and  had  designed  a  very  heavy 
gravity  wall  for  the  place,  a  section  of 
which  is  shown  by  Fig.  1.  .\fterward  a  re- 
inforced concrete  wall  was  designed,  a  sec- 
tion of  which  is  shown  by  Fig.  2. 

To  compare  the  stability  of  the  two  de- 
signs  a  load   was  assumed   for  the  gravity 


yooolbi. 


design  is  that  a  settlement  of  the  founda- 
tion (supposing  it  to  be  equally  compres- 
sible over  the  whole  base)  under  any  load 
less  than  the  maximum  assumed,  will  have 
a  tendency  to  tip  the  top  of  the  wall  back 
toward  the  fill. 

There  being  considerable  depth  of  earth 
in  fnint  of  the  wall  both  designs  were 
considered  amply  safe  as  to  sliding  for- 
ward  on   the   ba.se. 

The  amount  of  concrete  and  steel  in  the 
reinforced  design  is  sufficient  to  hear  all  in- 
ternal stresses  on  a  factor  of  4. 

The  following  estimates  of  cost  per  lin. 
ft.  were  made  which  also  give  an  idea  of 
ihe  approximate  saving  that  can  be  effected 
by  the  use  of  reinforced  concrete  in  this 
line  of  work.  The  reinforced  wall  required 
%  cu.  yd.  more  excavation  for  the  toe  and 
slightly  less  at  the  heel  as  it  lacked  3  ins. 
of  extending  as  far  back  into  the  bank  as 
the  gravity  wall. 
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wall  which  caused  the  resultant  to  strike 
at  the  limit  of  the  middle  third  of  the  base; 
this  being  the  maximum  load  allowable  un- 
der general  practice  for  gravity  walls.  This 
load  (9,000  lbs.)  will  cause  an  extreme  re- 
action at  the  toe  of  5,500  lbs.  per  sq.  ft. 
The  same  load  assumed  for  the  reinforced 
design  causes  the  resultant  to  strike  at  the 
middle  of  the  base  and  therefore  brings  a 
uniform  pressure  over  the  whole  base  of 
less  than  1,600  lbs.  per  sq.  ft.  (not  count- 
ing the  weight  of  earth  resting  on  the  toe). 
The  extreme  pressure  on  the  foundation  at 
the  toe  in  the  reinforced  wall  is  but  one- 
third  as  much  as  for  the  gravity  wall  and 
the  settlement,  if  any  would  be  equal  over 
(he  whole  base  with  no  tendency  to  tip  for- 
ward at  the  top  of  the  wall  on  account  of 
said  settlement.  Another,  probably  surpris- 
ing thing,  to  many,  regarding  the  reinforced 

•Cincinnati.  O. 


Fig.  2. 

Cost  of  reinforced  wall : 
%  cu.  yd.  extra  excavation  at  60c.  .     $  0  4* 

2.38  cu.  yds.  concrete  at  $8 19.04 

150  lbs.  of  steel  at  3c 4.50 

Total $2.3.<)4 

Cost  of  gravity  wall : 
5.49  cu.  yds.  concrete  at  $7.50 $41.17 

The  total  cost  for  the  forms  for  the  re- 
inforced wall  would  certainly  not  exceed 
that  for  the  gravity  wall  and  would  likely 
be  less. 

On  the  above  basis  the  gravity  wall  costi 
71  per  cent  more  than  the  reinforced  wall 
and  yet  the  reinforced  wall  has  the  advan- 
tage of  the  uniform  pressure  on  the  base 
under  the  maximum  assumed- load  which  is 
a  condition  absolutely  impossible  to  obtain 
in  an  unreinforced  retaining  wall. 
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Cost  of    Constructing  a    Small  Rein- 
forced  Concrete   Girder  Bridge 
at  Hamilton,  Ont. 

The  bridge  consisted  of  two  9-ft,  spans 
with  rectangular  center  pier  and  wing-wall 
abutments.  The  girders  were  paneled  and 
carried  paneled  solid  railings.  The  struc- 
ture contained  164  cu.  yds.  of  concrete.  It 
replaced  a  wooden  bridge,  the  old  piles  of 
which  were  retained  and  used  for  the  new 
foundations.  Much  difficulty  was  had  in 
getting  the  foundation  laid,  owing  to  high 
water ;  under  normal  conditions  the  reduc- 
tion in  cost  of  this  item  wouJd  have  consid- 
erably lowered  the  cost  per  cubic  yard  as 
given  below.  A  1-3-5  concrete  was  used 
with  cement,  costing  $1.63%  per  barrel,  and 
gravel  and  sand  costing  $1.8.3  each  per  cubic 
yard.  Lumber  cost  $2.5.8.5  per  M.  ft.,  B.  M., 
and  8,000  ft.  B.  M.  were  used.  The  steel 
cost  0.275  cts.  per  lb.  and  6,600  lbs.  were 
used.  Wages  were  20  cts.  per  hour,  and 
none  but  common  labor  was  employed.  The 
•cost  of  construction  was  as  follows : 

Materials.  Total.  Per  cu.  yd. 

Sand  and  gravel $     54.30    $  0.331 

Cement    431.00        2.627 

Lumber  and  tools 195.85        1.194 

Nails    12.00        0.074 

Iron  and  steel  work 177.71         L083 

Total    materials $870.92  $.5,310 

Supplies : 

Gasoline  and  stoves $    15.2r)  $0,094 

Rubber  boots   18.95  0.115 

Use  of  roller  on  approaches       18.00  0.109 

Total  supplies   $52.21       $0,318 

Labor    $1,101.31      $0,710 

Grand  total   $2,024.44     $12,335 

The  item  of  labor  includes  setting  up 
forms,  filling  of  approaches  and  all  labor  in 
connection  with  laying  concrete. 

We  are  indebted  for  the  above  informa- 
tion to  Mr.  J.  R.  Heddle,  Assistant  City 
Engineer,  Hamilton.  Ont.,  for  which  city 
the  structure  was  built  in  1907. 


Out  of  the  588  locomotives  now  working 
on  the  railways  of  Roumania,  427  are  using 
petroleum  residue  as  a  combustible.  Last 
year  107,000  tons  of  petroleum  residue 
were  consumed,  and  the  results  obtained 
by  its  use  are  considered  excellent.  It  is 
reported  that  the  Austrian  authorities  who 
were  here  a  short  time  ago  to  study  the 
question  of  petroleum  as  a  locomotive 
combustible  have  decided  to  introduce  its 
use  on  the  railways  in  Galicia. 


.\ii  American  peat  specialist  has  secured 
an  option  of  4.50  acres  of  peat  bog  near 
Grand  Ligne  station,  on  the  Grand  Trunk 
railway,  ten  miles  from  St.  Johns,  and  has 
begun  preparing  the  placing  of  machinery, 
etc.,  for  the  experimental  production  of  the 
peat,  which,  it  is  claimed,  if  properly  man- 
ufactured, is  superior  to  and  a  great  deal 
cheaper   than   coal. 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  cvcavatinj;  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  damg, 
sewer  and  water  pipe  trenching,  quarrying,  etc 


Cost  of  Excavating  654,000   Cu.  Yds. 

of  Main  Canal  for  Payette-Boise 

Irrigation  Project.''' 

The  following  records  cover  the  con- 
struction of  a  portion  of  the  main  canal  ex- 
tending from  Indian  Creek  to  the  reservoir, 
and  so  located  that  no  part  of  the  work  is 
situated  more  than  five  miles  from  Nampa. 
The  contract  covers  the  excavation  of  about 
654,000  cu.  yds.  of  material.  About  one- 
half  of  the  total  amount  of  the  work  was 
performed  by  the  principal  contractor,  the 
remaining  portion  being  sublet  to  six  dif- 
ferent contractors. 

The  work  under  the  contract  was  ini- 
tiated during  February,  1906,  and  was  com- 


The  depreciation  of  the  plant  used  by  the 

contractor  was  figured  to  amount  to  1.8  per 
cent  of  the  total  cost  of  the  work  done, 
and  represents  33  per  cent  of  the  total 
value  of  the  plant  at  the  beginning  of  the 
work,  exclusive  of  horses  and  harness.  The 
wages  of  superintendents  and  time-keepers 
were  included  under  executive,  but  the 
wages  of  foremen  were  included  with  the 
cost  of  labor,  the  labor  on  the  contract 
amounting  to  nearly  80  per  cent  of  the  to- 
tal cost  of  tlie  work.  Throughout  the  con- 
tinuance of  the  contract  labor  was  as  a  rule 
very  scarce  and  the  laborers  employed  of  a 
poor  class.  During  the  first  portion  of  the 
contract  laborers  worked  10  hours  a  day, 
but  during  the  latter  portion  an  8-hour  day 


ITEMIZED  COST  OF  EXCAVATIOj  ■?  WORK   ON  MAIN    CANAL. 
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Distribution  of  cost 


Interest  on  investment $.002  $.005 

Preparatory  expense 001  .  002 

Plant  depreciation   003  .006 

Repairs    006  .011 

General  supplies 001  .002_ 

Superintendence    014  .025 

Grubbing  right  of  way 001  .001 

Plowing    019  .056 

Drilling  by  hand 

I'^xplosives  and  drill  steel . .  ■  - 

Loading,  hauling  and  spreading 089  .164 

Finishing    006  .016 

Water,  original  cost,  and  liauling 001  .003 

Contractor's  total  cost 143  .291 

U.  S.  engineering 007  .016 

Total  cost    $.150  $.307 


$.008 
.004 
.008 
.014 
.004 
.031 
.002 
.058 
.057 
.098 
,255 
.021 
.001 

.561 
.022 

$.583 


$.009 
.004 
.009 
.017 
.003 
.033 
.001 
.085 
.021 
.029 
.294 
.032 
.001 

.538 
.035 


8.017       $ 

.008         

.020  ..... 

.042  .001 

.007         

.092  .001 

.002         

1209  '.'.'.'.'. 

.225         

.507  .021 

!664  '.'.'.'.'. 

1.133  .023 

.046  .001 

175  $.024 
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pleted  during  March,  1908.  No  time  was 
lost  during  the  winter  of  1907-08  on  ac- 
count of  freezing  weather,  but  the  work  of 
excavation  had  to  be  nearly  all  stopped  dur- 
ing a  portion  of  the  winter  of  1900-07. 

The  total  amount  invested  by  the  con- 
tractor and  sub-contractors  for  the  conduct 
of  the  work  is  estimated  to  be  $39,830,  $28,- 
230  of  which  was  invested  in  teams  and 
harness,  the  remaining  portion  being  in- 
vested in  other  equipment.  In  estimating 
the  interest  charges  the  value  of  the  horses 
and  harness  was  not  included,  inasmuch 
as  the  horses  were  considered  in  the  cost 
records  at  the  current  rate  of  wages  for 
teams,  which  current  rate  of  wages  un- 
doubtedly resulted  in  profit  to  the  contrac- 
tor. The  cost  of  the  contractor's  bond  and 
interest  on  the  average  amount  of  the 
monthly  pay  roll  was  added  to  the  interest 
charges  on  equipment. 


•Reprinted  from  the  "Reclamation  Record" 
for  September.  1908. 


was  employed.  The  foUow'ing  current 
wages  were  paid  for  an  8-hour  day :  Su- 
perintendent, $125  per  month ;  time-keeper, 
$100  per  mouth  ;  foreman,  $3  to  $4  per  day; 
powder  man,  $3  per  day:  drivers,  $2.50  per 
day;  common  labor,  2.25  per  day;  stable 
boss,  $67  per  month. 

No  materials  were  furnished  by  the  con- 
tractor, but  considerable  supplies  were 
needed  in  conjunction  with  the  excavation 
of  rock.  Coal  delivered  on  the  work  cost 
$9  per  ton,  black  powder  $2  per  keg,  giant 
powder  $0.15  per  lb.,  and  lumber  $22  per  M. 
ft.  B.M. 

The  greater  part  of  Class  1  excavation 
consisted  of  a  stiff  loam  containing  a  con- 
siderable amount  of  clay  with  loose  rocks 
of  various  sizes  scattered  through  the  mass. 
About  one-half  of  this  material  was  han- 
dled with  Fresno  scrapers,  the  remainder 
being  handled  in  wheel  and  slip  scrapers. 
Nearly    all    of   the    excavation    was    taken 
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from  the  canal  prism,  there  being  very  lit- 
tle taken  from  borrow  pits. 

Class  2  excavation  consisted  of  indurated 
material  tliat  could  be  plowed  by  ten  horses. 
This  material  was  usually  found  beneath 
Class  1  material,  and  after  plowing  con- 
sisted mainly  of  a  mass  of  lumps  of  earth 
of  various  sizes.  The  lumps  were  broken 
by  the  passage  of  horses  and  scrapers  over 
them,  and  were  loaded  and  hauled  by  means 
■of  Fresno  and  wheel  scrapers. 

Class  3  e-xcavation  consisted  of  indurated 
material  that  required  blasting  before  it 
could  be  removed,  but  that  could  be  re- 
moved by  the  use  of  wheel  scrapers.  This 
material  occurred  locally  and  was  found 
\isually  near  the  grade  plane  of  the  canal. 

Class  4  excavation  consisted  of  boulders 
less  than  one-half  cubic  yard  in  volume  that 
would  prevent  plowing  and  the  use  of 
■scrapers,  and  was  scattered  quite  generally 
throughout  Class  1  material.  These  bould- 
ers were  usually  removed  by  means  of 
stone  boats  working  in  conjunction  with 
■wheel  or  Fresno  scrapers. 

Class  5  excavation  consisted  of  boulders 
exceeding  one-half  cubic  yard  in  volume 
and  solid  rock,  requiring  blasting  for  re- 
moval. All  drilling  was  performed  by  hand 
and  a  greater  part  of  the  blasting  was  done 
with  black  powder,  though  a  small  amount 
of  giant  powder  was  used.  About  two- 
thirds  of  this  class  of  material  was  encoun- 
tered in  three  of  the  heavier  cuts,  the  re- 
mainder being  scattered  along  the  entire 
length  of  the  canal.  This  material  was 
moved  by  means  of  stone  boats,  but  horse 
power  derricks  were  used,  together  with  the 
stone  boats,  in  the  deeper  cuts  with  less 
satisfactory  results. 

The  accompanying  table  gives  the  item- 
ized cost  of  the  work. 


trencli  was  $1.25  per  cu.  yd.,  making  a 
cost  per  lin.  ft.  of  $3.90.  All  the  excava- 
tion and  backfilling  was  done  by  hand. 

We  are  indebted  to  Mr.  James  L.  Tighe, 
city   engineer,   for   this   information. 


Cost  of  Digging    Sewer    Trench    and 
Back  Filling. 

The  city  of  Holyoke,  Mass..  has  been 
building  a  system  of  sewers  during  the 
past  year.  The  main  sewers  are  39  in.  and 
■54  in.  These  are  built  of  concrete  blocks, 
there  being  I,'233  lin.  ft.  of  them.  The  sew- 
ers were  built  by  contract,  but  the  excava- 
tion and  backfilling  of  the  tenders  was 
done  by  day  labor,  under  the  direction 
of  the  city  engineer. 

One  trench  was  dug  14  ft.  deep  and 
about  4%  ft.  wide,  through  sand  and  clay. 
The  material  was  thrown  on  the  side  of 
the  trench  and  used  for  back  filling.  The 
following  wages  were  paid  for  an  8-hr. 
<lay : 

Foreman $3.50 

Laborers   -2.00 

There  were  excavated  from  this  trench 
2%  cu.  yds.  per  lin.  ft.  The  cost  per  cu. 
yd.  was  $1.21.  giving  a  cost  per  lin.  ft.  of 
$2.82. 

The  second  trench  was  14  ft.  deep  and 
about  6  ft.  wide,  the  material  being  the 
same,  mainly  sand  and  clay.  There  were 
3  1-9  cu.  yds.  of  excavation  per  lin.  ft.  The 
cost     of     excavating    and     backfilling   this 


The  Labor  Cost  of  Digging  a  Trench 
and  Laying   Tile  Drain. 

In  laying  some  tilcs  for  the  drainage  of 
a  wagon  road  a  trench  2  ft.  wide  on  the  top 
and  1  ft.  on  the  bottom,  with  an  average 
depth  of  3  ft.,  was  excavated.  The  tiles 
used  were  4  in.  and  8  in.  They  were  laid 
in  the  trench  and  broken  stone  placed 
around  them,  and  over  them,  before  back- 
filling the  trench.  Tliis  allows  the  water 
to  enter  the  tiles  much  easier  than  when 
dirt  is  put  around  tliem.  In  all,  7..">n0  lin. 
ft.  of  trench  was  dug. 

There  were  excavated  1,250  cu.  yds.  from 
the  trench,  75  cu.  yds.  being  rock.  The 
rock  was  all  in  the  bottom  of  the  trench, 
sometimes  running  across  the  bottom,  while 
in  some  places  it  was  only  found  on  one 
side  of  the  trench.  Some  of  it  was  loosen- 
ed with  bars  and  picks,  but  the  most  of 
the  rock  had  to  be  blasted.  The  rock  ex- 
cavated was  broken  up  by  hand  into  about 
2  in.  ring  stone,  and  was  used  around  the 
tiles,  very  little  stone  being  purchased  for 
this  purpose. 

The  wages  paid  on  the  job  for  a  9-hr. 
day  were  $3.50  for  foremen,  $1.35  and  $1.40 
for  laborers,  and  75  cts.  for  water  boys. 
One  foreman  and  one  gang  of  16  men 
worked  for  9  days,  and  the  job  was  com- 
pleted by  2  foremen  and  26  men,  working 
10  additional  days.  The  total  labor  cost  for 
excavating  the  trench,  breaking  up  the 
stone,  laying  the  tile,  and  placing  broken 
stone  around  it,  and  backfilling  the  trench 
was  $674.15. 

The  tile  laying  was  done  by  one  man 
and  an  assistant,  who  wheeled  the  tilcs  and 
laid  them  alongside  of  the  trench,  the  tile 
layer  then  placing  them.  These  two  men, 
in  a  half  day,  could  lay  tilcs  in  the  trench 
that  the  entire  gang  had  dug  during  a  day. 
.Vfter  they  had  laid  the  tiles,  with  the  as- 
sistance of  a  few  additional  men,  they  did 
the  backfilling  of  the  trench.  The  labor 
cost  of  placing  the  tiles  was  $26.14,  making 
a  cost  of  35  cts.  per  lin.  ft.  The  cost  per 
lin.  ft.  for  excavating,  breaking  rock  and 
backfilling  was  8.6  cts.,  making  a  total  cost 
per  lin.  ft.  of  the  completed  drain  of  about 
9  cts. 

The  cost  of  excavating  and  backfilling 
per  cu.  yd.  was  52  cts.:  this  includes  the 
rock  work. 

For  comparative  records  of  cost  see  Gil- 
lette's "Handbook  of  Cost  Data,"  page  454 
et  seq. 


The  grand  total  of  excavation  on  the 
Isthmian  Canal  during  August  was  3,252,- 
506  cu.  yds.,  all  of  which,  except  100.035  cu. 
yds.,  was  taken  from  the  Canal  prism. 
There  were  26  working  days  in  .■\ugust.  Of 
the  grand  total  of  August  excavation  1.- 
876,515  cu.  yds.  were  dry  excavation  and  1,- 
375.991    by  dredges. 


Testing  a   Powder   Blast   Before    the 
Explosion. 

In  blasting  rock  today  lor  construction 
and  quarry  purposes,  electrical  exploders 
are  used  quite  extensively,  the  charges  be- 
ing put  off  in  scries  by  a  battery.  For  one 
reason  or  another  a  great  many  misfires 
and  other  blasting  mishaps  occur  in  this 
method  of  blasting,  much  more  so  than 
with  tape  fuse  and  exploding  caps.  Such 
mishaps  are  not  only  provoking  and  ex- 
pensive, as  the  workmen  are  kept  from 
their  work  while  the  trouble  is  being  lo- 
cated, but  at  times,  accidents  occur  that 
either   injure  or  kill   some  of  the  men. 

We  illustrate  in  this  article  a  small  in- 
strument known  as  "The  Blaster's  Friend," 
which  is  used  to  test  exploders.  This 
instrument   readily  fits   in  a  man's  coat  or 


Exploder  Testing  Apparatus. 

pants  hip  pocket.  At  one  end  there  are 
two  metal  buttons,  near  which  is  a  little 
glass  dial.  In  the  other  end  is  a  sensi- 
tive silver  battery.  In  testing  an 
exploder  the  two  wires  are  held,  one 
against  each  button,  and,  if  the  exploder 
is  in  good  condition,  a  small  hand,  like 
the  hand  of  a  clock  with  O.  K.  marked 
on  it,  appears  at  the  glass  dial,  thus  signi- 
fying that  the  exploder  is  all  right  for 
use.  If  the  exploder  is  injured  in  any 
way  so  it  will  not  explode,  the  O.  K.  hand 
does  not  appear.  The  operation  is  simple. 
By  means  of  this  testing  instrument  each 
exploder  can  be  tested  before  being  used, 
and  if  the  wires  of  the  exploder  are 
lengthened  it  can  again  be  tested  after 
it  is  placed  in  the  hole  and  before  the 
latter  is   tamped   up.     After   the  holes  are 
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all  coniieclcil  ami  tlit  lead  wires  attached, 
aiifl  before  connecting  the  exploding  bat- 
tery, the  entire  circuit  can  be  te>-le(l  by 
the  Blaster's  Friend. 

By  this  series  of  tests  as  the  holes  are 
being  loaded,  a  defective  exploder  is  dis- 
covered, likewise  an  imperfect  wire  connec- 
tion, or  if  the  circuit  is  grounded  it  is  dis- 
covered before  the  blast  is  attempted. 
Every  contractor  and  powder  man  will  see 
the  advantage  of  snch  a  testing  battery  that 
is  easily  carried  and  handled. 

The  Blaster's  Friend  is  sold  by  the  New- 
York  Blasting  Supply  Co.,  11  Broadway. 
N'fw  York.     The  price  is  $5,  net. 


Some  Drilling  Records   and  the  Cost 
of  Maintaining     Drills. 

In  driviiin  .i  tiniiul  7  x  12  It.  2,000  ft. 
long  in  the  Pine  Brook  Mines  of  the  Scran- 
ton  Coal  Co.,  at  Scranton,  Pa.,  two  3-in. 
Wood  drills  were  used.  These  drills  have  a 
stroke  of  G%  ins.  and  will  drill  to  a  depth 
of  from  10  to  14  ft.  The  drills  were  worked 
in  8  hr.  shifts.  The  average  depth  of  hole 
driven  by  each  machine  in  one  shift  was 
127  ft.,  thus  drilling  nearly  16  ft.  per  hour. 
The  tunnel  was  through  the  hardest  rock 
that  is  encouiilcred  in  mining  in  these  coal 
fields. 

The  work  was  hard  on  the  drills,  yet  the 
cost  of  maintaining  them  for  the  entire  tun- 
nel excavation  was  small.  For  the  two 
drills  the  total  amount  spent  for  repairs  and 
renewals  was  $15.95.  This  money  was 
spent  for  the  following :  Two  feed  screws 
with  nuts  complete,  12  sets  of  piston  pack- 
ing, 6  sets  of  piston  ring  springs,  6  dozen 
ratchet  springs  and  2  dozen  chuck  bolts.  It 
will  be  noticed  that  the  parts  renewed  are 
about  the  only  parts  of  a  well  made  drill 
that  wear  out  under  ordinary  conditions. 
■  No  other  parts  of  the  drill,  we  are  in- 
formed, shared  any  wear  from  the  work 
they  did.  This  gives  a  cost  for  maintaining 
one  No.  3  drill  of  about  $8  for  drilling 
for  the  excavation  of  3,100  cu.  yds.  of  rock 
from  the  tunnel,  the  number  of  feet  drilled 
per  cubic  yard  of  rock  excavated  being 
much  more  than  in  open  cut  work. 

The  No.  3  wood  drills  have  been  found 
to  do  excellent  work,  by  the  Scranton  Coal 
Co.,  in  shaft  sinking  in  what  is  termed 
"blocky  ground,"  that  is  alternate  layers  or 
strata  of  soft  and  hard  material.  This 
company  mines  some  coal  from  veins  that 
are  from  2Vi  to  3  ft.  deep.  It  is  necessary 
in  this  work  either  to  blow  the  roof  down 
or  take  the  bottom  up.  This  work  was 
formerly  done  by  hand,  and  in  8  hrs.  two 
men  seldom  drilled  more  than  2  ft.  of 
roof.  Now  the  company  uses  No.  2% 
Wood  drills,  with  two  men  to  each  drill. 
These  drill  men  move  from  room  to  room 
as  they  are  needed  and  drill  from  60  to 
75  ft.  of  hole   in  8  hrs. 

We  are  indebted  to  Capt.  B.  S.  Phillips, 
superintendent  of  rock  work  for  the  Scran- 
ton Coal  Co.,  for  the  information  given 
above.  He  states  that  these  records,  includ- 
ing repair  costs,  are  average  records  that 
are  maintained   on  all  of  their   rock  work. 


Unclassified  and  General  Articles 


Note:  This  .section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


The  Asphalt    Plant    of  Toronto,  Ont. 

The  following  description  of  the  asphalt 
plant  built  in  1907  by  the  city  of  Toronto, 
Ont..  is  taken  from  the  annual  report  of  the 
City  Engineer,  Mr.  Chas.  H.  Rust: 

During  the  year  the  contract  for  the  con- 
struction of  an  asphalt  plant,  of  a  capacity 
of  1,500  sq.  yds.  per  day  of  nine  hours,  was 
awarded  to  the  Warren  .\sphalt  Paving 
Co.,  of  Boston,  Mass.  The  amount  of  the 
contract  was  $28,575. 

The 'buildings  containing  and  enclosing 
the  plant  are  built  of  steel,  the  walls  and 
roofs  are  covered  with  galvanized  iron,  and 
the  floors  are  of  reinforced  concrete.  The 
plant  consists   of: 

Two  self-contained  rotary  driers,  manu- 
factured by  Warren  Asphalt  Paving  Co., 
the  revolving  cylinders  being  40  in.  diam- 
eter and  19  ft.  6  in.  long ;  draft  is  supplied 
by  a  50-in.  e.xbaust  fan  which  discharges 
into  a  Cyclone  dust  collector ;  the  driers 
are  fed  by  two  chain  elevators  and  the  hot 
sand  or  stone  is  discharged  into  an  en- 
closed elevator  and  conveyed  to  steel  stor- 
age bins  (capacity  10  cu.  yds.  each),  situ- 
ated on  the  second  floor,  the  stone  bin  be- 
ing fitted  with  a  rotary  screen.  There  is 
also  a  storage  bin  for  limestone  dust  pro- 
vided on  the  second  floor,  having  a  capac- 
ity of  4  cu.  yds.  and  fed  by  a  dust  eleva- 
tor. The  hot  material  and  the  dust  are 
drawn  by  gravity  into  their  respective 
weighing  boxes  which  discharge  into  the 
mixer:  the  mixer  has  a  capacity  of  1,100 
lbs.  of  topping  mixture. 

The  asphalt  cement  is  prepared  in  three 
enclosed  melting  tanks  provided  with  me- 
chanical agitation  and  having  a  capacity  of 
2.000  Imperial  gallons  each.  The  asphalt 
cement  is  elevated  by  air  pressure  to  the 
asphalt  weighing  bucket  running  on  an 
overhead  trolley  to  the  mixer. 

The  storage  tank  for  flu.x  has  a  capacity 
of  10,000  Imperial  gallons.  The  flu.x  is 
blown  from  it  to  the  weighing  tank  on  the 
first  floor  and  drawn  by  gravity  into  the 
kettles. 

The  asphalt  barrels  arc  hoisted  to  the 
charging  floor  by  a  barrel  elevator.  Power 
to  tlie  main  portion  of  the  plant  is  supplied 
by  a  10  X  12  in.  automatic  cut  off  centre 
crank  engine,  manufactured  by  the  Eric 
Engine  Works,  and  to  the  agitating  tanks 
and  barrel  elevator  by  a  5  x  5  in.  vertical 
automatic  cut  off  engine,  manufactured  by 
the  Sturtevant  Blower  Works.  Compressed 
air  used  for  forcing  the  asphalt  cement  out 
of  the  tanks  and  for  other  purposes  is  fur- 
nished by  a  6  X  8  x  12  in.  Knowles  direct 
acting  air  compressor.  Steam  is  supplied 
to  these  engines  by  a  60-hp.  Star  water  tube 
self-contained  boiler.  Street  and  plant 
tools,   including  an  8-ton   and  5-ton    steam 


asphalt  rollers,  five  wat;"n'..  hand  rollers, 
pitch  kettles,  etc.,  and  12  Wilkinson  asphalt 
dump  wagons,  complete  the  equipment. 

The  plant  was  taken  over  by  the  city  on 
Oct.  1st,  but  owing  to  the  non-arrival  of 
the  roller  fittings  the  plant  was  not  put  into 
operation  till  the  end  of  that  month.  Dur- 
ing the  remainder  of  the  season  three  small 
pavements  were  laid,  viz.,  Seaton  square, 
2,256  sq.  yds. :  Berti  street.  4.59  sq.  yds. ; 
Ryerson  avenue,  313  sq.  yds. :  total  3,028  sq. 
yds.  asphalt,  California  asphalt  being  used. 

During  the  coming  year  the  city  expects 
to  be  able  to  do  all  its  repair  work  and 
probably  a  few  streets.  This,  it  is  thought, 
will  result  in  reducing  the  number  of  com- 
plaints which  are  constantly  received,  ow- 
ing to  the  number  of  openings  made  in  the 
different  streets,  especially  in  asphalt  pave- 
ments, not  being  promptly  repaired. 


A  25-Foot  Steei    Tape  in    a    2i-Inch 
Case. 

.\  neat  little  steel  tape,  which  is  convenient- 
ly carried  in  the  pocket,  has  been  sent  to  this 
office  by  the  manufacturers,  Keuf?el  &  Esser 
Co,,  of  New  York.  The  steel  ribbon  is 
only  %  in.  wide,  and  the  case  that  holds  it 
is  only  2%  ins.  diameter.  The  tape  is  25  ft. 
long,  divided  into  feet,  tenths  and  hun- 
dredths. The  trade  name  applied  to  the 
tape,  "Liliput,"  aptly  describes  it.  .\  fea- 
ture worthy  of  comment  is  the  dark  finish 
that  is  given  to  the  tape,  which  causes  the 
bright  graduations  to  stand  out  very  clearly. 
The  finish  is  also  claimed  to  prevent  rust- 
ing, and  thus  does  away  with  the  necessity 
of  greasing  the  tape. 


.\n  enumeration  of  the  population  of  the 
Isthmian  Canal  zone  was  begun  on  March 
3  last  and  completed  on  June  23.  .Accord- 
ing to  this  census  the  total  population  of 
the  Zone  is  50,003.  Of  this  number,  24.963 
are  employed  either  by  the  Isthmian  Canal 
Commission  or  the  Panama  Railroad  Com- 
pany. Of  the  total  population  14,635  are 
white,  34,785  are  negroes,  and  583  are 
Chinese.  Of  the  total  white  population, 
6.863  persons  are  from  the  United  States. 
The  total  cost  of  the  work,  including  the 
wages  of  enumerators,  the  cost  of  station- 
ery and  printing,  the  cost  of  tabulation,  and 
the  cost  of  supervision  in  the  Executive  Of- 
fice, was  $3,9,36.36.  an  average  cost  per  per- 
son enumerated  of  7.87  cts. 


The  Ontario  Hydro-Electric  Commission 
is  shortly  to  commence  the  construction  of 
its  high-tension  transmission  line  from  Nia- 
gara Falls  to  Toronto. 


Up  to  .Xug.  31,  1908,  New  York  City  had 
spent  $,54,802,944  in  constructing  rapid 
transit   subways. 


September  i6,   1908. 
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Methods  and  Costs;  Some  Old;  Some 
New. 

Lighting  a  Cableway. — On  one  of  its 
coii:itruction  jobs  the  Great  Lake-j  Con- 
struction Co.,  of  Buffalo,  N.  Y.,  has  been 
usin^j  a  Milburn  light  on  .'ts  cablewaj- 
plant,  where  the  towers  are  600  ft.  aptrt. 
The  generator  was  placed  on  a  platform 
and  the  reflector  was  placed  at  the  top 
of  the  head  tower,  70  ft.  above  the  plat- 
form. The  ray  of  light  was  thrown  alon;.; 
the  main  cable  so  that  the  operator  had 
no  trouble  in  seeing  all  of  the  carriers 
that  were  necessary.  Another  light  was 
used  on  a  revolving  excavator  machine, 
the  light  being  so  mounted  that  it  re- 
volved with  the  machine,  the  rays  of 
light  being  concentrated  on  the  bucket  at 
all  times.  The  cost  of  operating  each 
light  was  about  SO  cts.  per  night. 

Steel  Plate  Girder  Bridge  Construc- 
tion.— In  the  work  of  abolishing  grade 
crossings  at  New  Bedford,  Mass.,  the 
New  York,  New  Haven  &  Hartford  R.  R. 
has  put  into  effect  a  somewhat  new  de- 
parture in  the  design  of  its  bridges.  The 
railroad  is  to  be  carried  over  Deane. 
Sawyer,  Coggeshall,  Cedar  Grove,  Weld 
and  Logan  Sts.  by  steel  plate  girder 
bridges,  carrying  three  tracks,  and  over 
Wamsutta  St.  and  Acushnet  Ave.  by  the 
same  tj'pe  of  bridge  carrj'ing  four  tracks. 
The  girders  of  these  bridges  are  carried 
upon  steel  columns  set  in  the  sidewalk 
just  inside  the  curb  line  and  not  upon 
the  abutments,  with  the  exception  of  the 
bridge  over  Acushnet  Ave.  Only  the 
track  stringers  rest  upon  the  abutments. 
The  columns  are  set  on  concrete  piers, 
whose  foundations  are  7  ft.  square  for 
all  except  the  Acushnet  Avenue  bridge, 
v.-here  they  are  8  ft.  square.  The  tops 
of  the  piers  are  at  the  grade  of  the  side- 
walk. These  bridges  have  open  floor  sys- 
tems, but  the  ties  are  to  be  covered  with 
2-in.  plank  to  prevent  ashes,  oil,  etc., 
from  dropping  on  the  street  below.  As 
;in  additional  protection  to  pedestrians,  n 
canopy  is  to  be  built  over  the  sidewalks 
the   full   lencrth   of  the   bridge. 

Lining  a  Broken  Reservoir. — The  city 
of  Niles,  O.,  has  a  reservoir  70  ft.  in  di- 
ameter and  17  ft.  in  depth,  built  in  rock, 
which  gives  a  solid  rock  bottom  and 
rock  sides  to  an  average  height  of  about 
6  ft.  From  that  point  to  top  it  was  built 
of  .stone  masonry  and  lined  with  a  4-ir>. 
brick  wall  from  the  bottom  to  the  top. 
Adjoining  the  reservoir  is  a  stone  quarry 
about  -10  ft.  deep  and  about  20  ft.  from 
the  reservoir  at  the  nearest  point.  The 
reservoir  wall  became  cracked,  partly 
from  blasting  in  the  quarry  and  partly 
from  the  action  of  the  weather,  with  the 
result  that  no  water  could  be  kept  in  the 
reservoir  above  a  depth  of  S  or  6  ft.  To 
repair  the  reservoir  it  was  decided  to 
build  an  8-in.  concrete  wall  inside  after 
taking  out  the  4-in.  brick  wall:  the  new 
wall  to  extend  from  the  rock  floor  to  a 
height  of   17  ft.     Atlas  Portland  cement. 


good,  clean  bank  sand  and  clean  lime- 
stone broken  to  pass  a  l>2-in.  screen 
were  used  in  making  the  concrete.  The 
concrete  was  thoroughly  mixed  and  pro- 
portioned approximately  as  follows;  1 
part  cement,  2  parts  sand  and  4  parts 
stone.  The  concrete  was  reinforced  with 
rods  so  as  to  give  it  strength  enough 
to  stand  without  support  from  the  old 
wall.  For  the  vertical  reinforcing  ^-in. 
bars  spaced  2  ft.  on  centers  were  used; 
and  for  the  horizontal  reinforcing  J^-in.. 
-)4-in.  and  1-in.  bars  forming  circular 
rings  8  in.  on  centers  were  used.  The 
horizontal  rings  were  made  continuous 
by  lapping  consecutive  bars  as  follows: 
The  1-in.  bars  were  lapped  36  ins.,  the 
J^-in.  bars  were  lapped  30  ins.  and  the 
^-in.    bars    were    lapped    22    ins.      The 


Road  Tarring   Machine. 

joints  were  so  arranged  tliat  they  do  not 
lie  in  the  same  vertical  plane.  One-hall 
inch  vertical  bars  were  put  in  at  2-ft.  in- 
tervals. The  estimated  cost  of  the  work 
was  $2,000.00;  the  bid  on  the  work  was 
S14.25  per  cu.  yd.  for  concrete,  which 
included  the  inside  shoring,  the  old  wall 
being  used  for  the  outside  shoring.  The 
lump  sum  for  the  rods  was  $600,  making 
the  total  about  $1,900.  The  work  was 
described  by  Mr.  Wm.  Wilson  in  the 
Proceedings  of  the  Ohio  Engineering 
Societj'  from  which  the  above  note  has 
been   taken. 

"Home  Made"  Road-Tarring  Machine. 
— The  accompanying  illustration  shows  a 
small  and  inexpensive  machine  for  tar- 
ring roads.  The  machine  has  no  intri- 
cate working  parts,  and  is  drawn  by  one 
man.  It  is  capable  of  tarring  a  width  of 
5  ft.  at  one  stroke  and  will  do  half  a  mile 
of  24-ft.  road  in  one  day,  with  the  fol- 
lowing force:  One  man  using  machine, 
two  men  feeding  with  tar  and  generally 
assisting,  one  man  tending  tar  boiler. 
The  principle  of  the  machine  is  as  fol- 
lows: The  V-shaped  trough  is  provided 
with  slots  1-16  in.  wide,  which  allows 
the  tar  (which  is  poured  in  from  br 
ets)  to  percolate  to  the  road,  and  is  fol- 
lowed by  a  rubber  squeegee  which 
spreads  it.  The  quantity  of  tar  on  the 
road  is  regulated  by  raising  or  depress- 
ing the  handles  of  the  machine,  thereb'- 
increasing  or  decreasing  the  pressure  on 
the  squeegee.  The  surplus  tar  is  form, 
in  a  ridge  at  the  end  of  the  squeegee  and 


spread  by  the  next  stroke  of  the  machine 
The  advantage  of  having  slots  in  the 
trough  instead  of  holes  is  that  the  for- 
mer can  be  cleaned  by  an  old  table  knife. 
A  local  blacksmith  can  make  one  of  the 
machines  for  about  $15.  The  machine 
was  devised  by  Mr.  Wm.  Augustus  Farn- 
ham,  Assoc.  M.  I.  C.  E.,  of  Sidcup,  Kent, 
England,  and  is  described  by  him  in  a  re- 
cent issue  of  The  Surveyor,  from  which 
the  above  note  has  been  taken. 

Cost  of  Cleaning  Sewers  and  Catch 
Basins. — The  following  tabulation  shows 
the  amount  expended  per  mile  per  year 
for  the  past  21  years  by  the  Bureau  of 
Sewers  of  Chicago,  111.,  in  cleaning  sew- 
ers and  catch  basins: 

Miles  of  Sewer   Cost  of   Cost  Per  Mile 
to  Maintain.    Cleaning.       Per  Year 
1887....    474  $  50,264.6.S  $106.04 

1888....    492  52,423.41  106.55 

1889....    712  61,503.01  86..-?8 

1890....    785  107,878.34  137  42 

1891....    888  123,620.44  139.21 

1892....    992  142,720.52  143.87 

1893....  1,145  132,633.51  115.84 

1894....  1,211  154,225  45  127.35 

1895....  1.248  134,424.44  10771 

1896..  ..1.306  96,901.65  74.20 

1897....  1,345  91,414.89  67.96 

1898....  1,388  92,961.88  66.98 

1899....  1,424  72,439.07  50.92 

1900....  1,453  80.985.64  55.73 

1901  ...1,475  94,369.87  63.98 

1902  .1,501  99,372.58  66.20 
1903....  1,529  118,303.41  77.37 
1904  ...1,583  124,260.26  79.50 
1905....  1,61 5  127.003.97  78.64 
1906....  1,633  150.942.10  92.43 
1907....  1.673             204,329.37             122.13 

The  work  is  done  by  regular  employes 
,.f  the  Bureau  of  Sewers,  common  labor- 
ers during  1907  receiving  $2.50  and  up 
per  8-hour  day. 


The  total  force  of  employes,  whites  and 
blacks  in  the  Isthmian  Canal  Zone  durinft 
the  last  fiscal  year,  ending  June  30,  aver- 
aged 43,057,  and  among  these  there  were 
789  deaths,  a  death  rate  of  18.32  per  thou- 
sand, states  the  Canal  Record.  DurinK  the 
previous  year,  with  an  average  of  .^2,324 
employes,  there  were  1,272  deaths,  a  death 
rate  of  39.41  per  thousand,  or  more  than 
double  that  of  the  year  just  closed.  The 
total  white  force  during  the  last  fiscal  year 
averaged  12.058  men.  with  a  death  rate  of 
15.34,  while  in  the  previous  year  with  an 
average  force  of  7,727  it  was  15.93.  About 
one-third  of  the  deaths  among  the  whites 
were  due  to  accidents  and  violence  of  vari- 
ous kinds,  reducing  the  death  rate  from 
disease  to  about  10  per  thousand.  Of  the 
12,0-58  white  employes,  5,035  were  Ameri- 
cans and  among  these  there  were  41  deaths, 
27  from  disease  and  14  from  other  causes, 
making  the  death  rate  from  disease  among 
them  5.35  per  thousand.  The  families  of 
white  employes  averaged  in  numbers  2,005. 
and  among  them  there  were  18  deaths,  a 
death  rate  of  only  8  97  per  thousand. 
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English   Methods   of   Tree   Planting  in  lopped  until  the  lowest  branch  is  not  less  necessity    for    providing    iron    tree-guards^ 

K  ,l,.,„  10  ft.  from  tlic  ground.  which    cost    anything    from   $3.60   to    $8.40 

^^^    •  -1-|,(.  <.ost  of  planting  the  trees,  as  given  apicci-." 

.\t  the  conference  of  Lngmcors  and  bur-  .^^  ^j^    Smith's  paper,  is  about  as  follows:  Mr.  Pettigrew  states  that  they  have  never 

veyors  at  the   recent  annual  convention  of  found  it  wise  to  plant  any  tree  under  10  ft. 

the    Royal    Sanitary    In.stitutc      of      Great       Supporting-poles    $0-30  ;„  l^eight,  nor  with  less  than  6  ft.  of  clear 

Britain,  two  papers  on  the  planting  of  trees       Trees  '-  ^^^^     It  has  also  been  found  best  to  never 

in  streets  were  read.    One  of  these  was  by       Wire    '^  allow  a  permanent  branch  to  develop  from 

Mr.  C.  Chambers  Smith,  engineer  and  sur-       Soils,  manure,  labor  and  cartage 84  ^^^  ^^^^  ^^^^jjl  ^^^^^  j^  ^^  ,^^5,  ^  ^l^^j.  ^,j^ 

vcyor  to  the  Sutton  Urban  District  Council,                                                                       „f  ]o  f, 

and  the  other  was  by  Mr.  W.  W.  Pettigrew,  Total  per  tree  ^--l*^  

superintendent  of  the  Parks  Department  of  ^^^    ^^^^.^^^^^  ._^  ,^.^  ^,^^^^  ^^^^^^^  ^,^^^  .,^  Cleaning    Cast    Iron    Water    Pipe    at 

'                                          ,    ,       .    ,     .  planting  trees  in  public  streets,  it  must  al-  Cincinnati     Ohio 

In  his  paper  Mr.  Smith  stated  that  it  had  .  ;„  „,i„j  j,,^^  ^^^  condition^  ^..     .         .^'°<:'""^^^'    ""  °- 

been    found    by    experience    that    the    best  l^'^  ^^.^^.       „,^^.  ^^^  ,„  ^^                „,        .  Cincinnati,  O.,   is  taking   step,   to   =e  u re 

practice  is  to  plant  the  trees  30  ft.  apart  ^^^     .Natural."  and  that  ttir  treatment  "-^  ^-'-"'"^  "^  '  VsTm  "ndTn"seo     1 

and  to  place  them  within  about  9  in.  from  ;       ;     ^       .       ^^.j  ,,  „,^.,.  ^,,irtcial  .ur-  '''"'"  ^''^'"bution  system  and  on   Sept.   1, 

the    back    of    the    curb.      Excavations    are  '^^^^  '       ^^d  o     p  rmit  ing  them  to  ^--'^  ^[^^  L^  =  considerable  amount  o. 

made  in  the  path,  2  ft.  wide,  3  ft.  long  and  ^^  !„„/„,,„  .;„„„  „,  ".p.ead     out     their  'J-   -->;.•     ^he   ^PP-^^^^//'^^  ^   °^ 

2  ft.  to  3  ft.  in  depth.     Carefully  selected  ,.^.J,^  ^^  f^,  ^,  „,ey  can   it  is  the  object  ^^'  Quantities  of  work  a.  made   b>    J.   A. 

mould  with  the   addition   of  a  little  stable  ^  ^  ^  ^^^  ^  '^^^  :;;!,  ,„  J,,^,  .Hilar    Superinten  ent  C  ,D..r.but.on  was 

manure    is    placed    in    this    excavation    to  ^^^^.^                  ^^„,    ^       „,;„„   ,,   ,„„,h    as  ^X       ,    n     4880   f';      !•'  in     "So   ft'- 

within  .)  in.  of  the  surface.    Tne  tree,  which  .,„^,  ^„  ^        j,^^,„  ,,;,,,.,  bounds.  '\f.  ^'-  -Jl""-.  '^of  .,     i4  870  ft'               ' 

should  have  roots  with  plenty  of  fibules  to  ^^  ^^^^^.  ^^^  t„i,_,„t,iiing  as  it  invariably  1%'"'  ^7?'  /  '  wle     Main  CI  a.ine  Co 

ensure  successful  growth,  is  planted  m  the  ^,;  ^„„,,.,,  p,,„i„g_,dds  considerably  "^'^.^^'T'^ii^^^^.f '".J;  te     Hneal 

center   of   the   mould   and    the     soil     well  ,                                     ^^^^^  it  j^  ^  was  the  only  bidder,  us   prices  per   hneal 

rammed  around  it  "^                       f  .       !'    f              .  foot  fo^  cleaning  the  pipe  complete  heing  as 

rammea  arouna  it.  ^^.j^^,  gconomy  to  use  fastigiate  terms  wher- 

The  use  of  iron  guards  to  surround  the  ever  they  are  suitable.  o  ows .          ^_          If  between       If  between 

trees  is  considered  by  Mr.   Smith  as  being  Regarding   the   practical   detail     of     tree  ,        755.100%      50&75% 

objectionable,    and    all    that    he    has    found  planting  Mr.  Pettigrew  has  the  following  to  in^schedule  of  schedule  of  schedule 

necessary  is  to   provide  a   support  for   the  ^^y:  i.  awarded,  is  awarded,  is  awarded. 

young  tree   against    winds   by   means   ot   a  "Trees  bearing  stunted  growths    (unless  .                  W26              $0  •25V'              $0.26 

stout   larch   pole,   about    14   ft.   long.     This  planted  with  a  direct  object)   should  never  „  .         ■             \,-                   .2.">V.                  .26 

pole  is  driven  well  into  the  ground  and  the  ^g   used,    for   the    conditions    under    which  .'  '    P  "  '  '     "1                     „.                       ot 

,        .    ,                     r      ■                J  .,     ,  8-in.    pipe.  .     .^o                  •^"*                      ■"" 

tree  secured  to  it  by  means  of  wire  wound  they  must  necessarily  be  grown  in   streets  .       '^.'^           (,0                   34                      .25 

round  it.     In  order  to  preserve  the  young  jg   not   conducive  to  their  growing  out   of  10  •         ■             35                   35                      .35 

trees    from    injury   by   boys   lacerating    or  any  such   defects.     Free     growing,     clean,  ip  ■         •              34                   35%                  .37 

stripping  the  bark  and  also  to  protect  them  healthv  trees  are  the  best  to  plant  under  all  o„  •          ■             oc                   qa                       40 

•          ■                •          f  1               AT      c     -.1  '                ,                           .  „     .      1  •  20-in.    pipe.  .     Ob                  .00                      .•«" 

against  the  gnawing  of  horses,  Mr.  :3mitli  circumstances,  but  more  especially  is  this  so  .         .             ^^                 ^j                     42 

uses  galvanized  wire  netting  of  1  in.  mesh,  ;„  t],e  case  of  street  planting,     .•\gain,  trees  "     .  '      .      "     '^9                   43                       44 

wound  twice  around  the  tree  and  the  sup-  for  this  work  should  be  planted  as  early  as  or  •       •               4.5                   45%                  .46 

porting  pole  attached  to  it  to  a  height  of  possible  after  the  fall  of  the  leaf,  so  that 

6  ft.,  the  ends  being  secured  by  wire.     Mr.  the  soil  immediately  around  their  roots  may  The  specifications  provide  that  the  prices 
Smith  considers  the  best  time  for  planting  ^e  enabled  to  get  the  full  benefit  of  all  the  paid    per    foot    for   cleaning   the    cast  iron 
trees  as  being  between  the  end  of  October  winter   rains.     When   the   soil   on   the    site  pipes  shall  be  in  full  compensation  for  the 
and  the  beginning  of  March.     In  the  selec-  where  a  tree  is  about  to  be  planted  is  not  pipes,  special  pipe  castings,  valves  and  serv- 
tion   of   trees   for  planting  care   should   be  good,  it  is  in  the  long  run  the  best  economy  ice    branches    cleaned,    ready    for    use ;    in- 
exercised  to  select   such  trees  as   will   suit  to   clear   it   out   and   put   in     fresh     loam.  eluding    all   lead    and    other    materials,    all 
the   soil  in  which  they  are   to  be  planted.  Whenever  and  wherever  possible  iron  grat-  tools,  labor  transportation,  trenching,  bail- 
In    Sutton    part    of    the    district   comprises  ings  should  be  used  for  covering  over  the  ing  and  pumping,  shoring,  cutting  and  re- 
chalk  soil  and  part  clay  and  trees,  such  as  goj]  about  the  roots  in  preference  to  paving  connecting  of  pipes,  furnishing  and  placing 
pines,  which  thrive  luxuriously  in  clay  can-  stones  or  even  gravel.     The  use  of  gratings  pitometers  street  connections  and  curbs  and 
not  be  made  to  grow   in   chalk     .soil,     and  enables  moisture  and  air  to  reach  tlie  young  covers  and  the  backfilling  and  ramming  of 
limes,  which  are  very  successful  on  chalk,  roots,  without  which  it  is  quite  impossible  trench :    the    furnishing    and    handling    of 
will  not  thrive  on  clay.     Mr.   Smith  states  for  trees  to  flourish.  pipes  and  special  castings :  reconstruction  of 
that  he  has  found  the   following  trees  an-  "i,,   addition   to   providing  newly-planted  all  road  and  street  paving  sidewalks,  cross- 
swer  on  chalk  soils :  limes,  horse  chestnuts,  trees  with  adequate  support,  it  is  invariably  walks,  gutters  and  curbs  disturbed  in  clean- 
beech,    sycamore,    Norwegian     maple    and  absolutely   necessary   to   protect    the    stems  ing  of  pipes,  the  supporting  and  protecting 
Camperdown  elm— while  on   clay  soils  the  from  damage.     It  is  the  provision  of  this  all  culverts,  sewers,  catch-basin  connections, 
plane,  sycamore,  horse  chestnuts,  maple  and  protection,  together  with  the  iron  gratings  gas  and  water  pipes,  electric  conduits  and 
Camperdown    elm   have   been     extensively  jnst  alluded  to,  which  makes  tree  planting  fixtures,  and  all  house  connections  to  the 
planted.     Care  is,  bow-ever,  taken  to  plant  the  expensive  undertaking  it  usually  is.  same,  and  the   support  of   railroad  tracks; 
different    varieties    alternately,    and   not   to  "in  quiet  country  towns  trees  are  some-  the  cost  of  pitometer  tests ;  the  disposition 
have  one  variety  running  along  any  street.  times   sufficiently  protected  by     means     of  of  surplus  material  excavated;  the  removal 
In  specifying  for  the  supply  of  trees  Mr.  three  stout  stakes  placed  at  equal  distances  of  material  removed  from  pipes,  the  protec- 
Smith   requires   that   the   circumference   of  around  and  at  about  18  in.  from  the  base  tion  of  travel   in  thoroughfares,  the  main- 
the  stem  at  the  ground  level  shall  not  be  of  the  stem.     These  are  joined  together  at  tenance  of  the  work  done  until  it  is  finally 
less  than  7  in.,  and  that  the  lowest  branch  about  5  ft.  6  in.  from  the  ground,  and  the  accepted  and  paid  for,  and  all  other  work 
must    be   at   least   7   ft.    from   the  ground  point  of  attachment  used  as  the  support  to  ncccssao'  or  incidental  to  the  cleaning^  of 
level,   while   the   roots   must  show  healthy  which   the  tree  stem   is   securely   fastened.  the  pipes,  complete  in  the  manner  .specified, 
fibrils  as  distinguished  from  tap-roots.     As  Such  a  cheap  form  of  protection  cannot  be  It  is  further  provided  in  the  specifications 
the   tree   grows    the   lower     branches     are  turned  to  account  in  many  towns,  hence  the  that   the  pipe  shall  be  cleaned  by  machine 
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or  appliances  capable  of  removing  all  rust, 
tubercles,  organic  growths,  deposits,  silt 
and  other  foreign  material  from  the  in- 
terior of  the  pipes.  As  many  passages  of 
the  machine  shall  be  made  as  is  necessary 
to  thoroughly  clean  the  interior  surface. 
After  the  final  passage  of  the  machine  the 
pipe  shall  be  thoroughly  flushed  to  remove 
all  remaining  loose  material. 

To  determine  the  thoroughness  of  the 
cleaning  tests  are  to  be  made  with  pitoni- 
eter.  This  test  must  show  an  efficiency  of 
flow  equal  to  95  i)cr  cent  of  the  quan- 
tities given  by  the  formula:  Q=-AXC 
X  D'^S"".  in  which  Q  =  discharge  in  en. 
ft.  per  second :  A  =  area  of  pipe  in  sq.  ft. ; 
D  =  diameter  of  pipe  in  ft.;  S  =  ratio  of 
head  to  length  ;  and  C  =  55  for  4.  6.  8  and 
10-in.  pipe,  60.5  for  16  and  '20-in.  pipe,  and 
66  for  24.  30  and  36-in.  pipe. 


Tar-Lithic  or  Tar  Concrete  Pavement.* 

BY   WILLI.\M    B.   CLEVES.f 

Although  the  petrolithic  method  of  road 
making  has  passed  the  experimental  stage 
in  California,  where  its  superiority  and 
economy  have  been  abundantly  demonstrat- 
ed during  six  years"  use  upon  a  wide  va- 
riety of  soils  and  under  greatly  varying 
conditions,  it  has  not  hitherto  been  intro- 
duced in  the  Atlantic  states. 

This  may  be  due  to  the  conservatism  of 
our  road  makers,  who  still  cling  to  macad- 
am, ahhough  the  havoc  made  upon  fine 
stone  roads  by  motor  vehicles  should  have 
led  ere  this  to  a  trial  of  any  method  of 
road  building  which  promised  greater  dura- 
bility. 

Having  been  called  upon,  in  1907,  to  ad- 
vise upon  the  making  of  a  road  which,  ful- 
filling ideal  conditions,  should  be  hand- 
some, durable  and  inexpensive,  I  looked  up 
the  record  of  petrolithic  road  making  in 
the  Pacific  states  and  became  convinced 
that  if  such  roads  could  be  made  on  Long 
Island  we  need  look  no  further. 

The  chief  obstacle  found  was  the  cost  of 
transportation  of  crude  oil  from  California 
and  of  the  installation  of  the  new  tamping 
machine  there  employed. 

The  petroleum  from  southern  California 
oil  fields  is  rich  in  asphaltum,  while  that 
found  in  Pennsylvania,  Ohio  and  West 
Virginia  contains  little  or  no  asphaltum, 
but  contrariwise  carries  a  large  percentage 
of  paraffine.  which  is  a  lubricant  and  not  a 
cementing  substance. 

We  of  the  east  have,  however,  in  coal  tar 
a  substance  which  appears  to  be  superior  to 
asphaltum  in  its  cementing  quality,  inas- 
much as  it  contains  no  inert  or  antagonistic 
materials.  This  applies  only  to  pure  coal 
tar,  however.  Crude  tar  as  it  comes  from 
gas  works  or  coke  ovens  contains  ammonia 
in  quantities  sufficient  to  impair  its  adhe- 
sive quality,  inasmuch  as  it  will  in  time 
cause  it  to  crumble. 

In   tarvia.   however,   which   is   a   purified 


tar,  of  standard  viscosity,  I  believed  that 
we  should  find  a  substitute  which  at  lower 
cost  might  prove  of  even  greater  value 
than  California  asphaltic  oil. 

Acting  upon  this  belief  I  laid  the  experi- 
mental piece  of  pavement  shown  in  the  ac- 
companying illustration,  in  .\ugust,  1907,  on 
one  of  the  boulevards  of  the  Laurclton 
Land  Co.,  at  Laurelton,  L.  I.,  using  the 
petrolithic  method  of  tamping  and  tarvia 
"A"  as  the  cementing  material. 

The  roadbed  was  of  sand,  upon  which 
had  been   spread   about  2   ins.   of   gravely 


The  cost  of  this  tar-lithic  pavement  can 
hardly  be  determined  closely  by  so  limited 
an  experiment,  but  it  is  surely  less  than 
that  of  macadam  of  like  thickness. 

.•\ftcr  the  completion  of  this  pavement  a 
water  main  burst  under  it  and  blew  out  a 
bole  iJ  ins.  in  diameter.  This  break  was 
readily  mended ;  its  outline  is  faintly  shown 
in  the  left  foreground  of  tlie  illustration. 

As  I  have  not  seen  a  petrolithic  road 
made  with  California  oil,  I  cannot  make 
comparison  between  the  two  in  appearance 
and  wearing  quality.     The  oil   is  certainly 


Tar-Lithic  Pavement  at  Laurelton,  L.  I. 


•Keprinted  from  August,   1908,  Good   RoadE 
Magazine, 
tQuesnf.  Lone  Island. 


loam.  This  was  plowed  to  a  depth  of  0 
ins.  and  harrowed.  The  tarvia  was  heated 
in  an  open  tar  kettle — no  record  of  temper- 
ature being  made — and  poured  over  the 
ground  as  evenly  as  possible,  one  gallon  to 
each  square  yard.  This  was  thoroughly 
mixed  with  the  soil  to  the  depth  of  6  ins. 
with  a  cutaway  harrow,  followed  by  a 
spike  tooth  harrow.  A  second  application 
of  1  .gallon  per  square  yard  was  then  made 
and  harrowing  repeated,  and  a  third  appli- 
cation of  1  gallon  in  the  same  manner.  The 
contour  of  the  road  was  then  made  uniform 
by  raking  and  a  fine  combing  given  to  the 
surface  with  a  lap-plank  float  thickly 
studded  with  wire  spikes,  after  which  the 
road  was  tamped  with  a  tamping  roller  un- 
til the  whole  body  of  tarred  soil  was  thor- 
oughly compacted  and  the  tamper  feet  rode 
upon  the  surface. 

Xo  road  machine  being  available,  a  final 
leveling  was  done  with  rakes  and  the  pave- 
ment finished  with  a  3-ton  road  roller. 

This  pavement  presents  the  appearance  of 
asphalt  in  which  fine  gravel  is  embedded. 
Within  one  week  from  completion  of  the 
road  heavy  loads  of  gravel  were  being 
hauled  over  it.  Ten  months  of  such  use 
finds  it  uninjured,  with  no  ruts  or  depres- 
sions. It  is  so  hard  that  it  does  not  give 
perceptibly  under  heavily  loaded  tracks,  but 
it  has  sufficient  resilliency  to  ride  as  easily 
as  asphalt  under  a  rapidly  moving  vehicle. 
It  does  not  soften  under  summer  heat  nor 
was  it  affected  by  floods  or  frost.  It  is  in- 
odorous, noiseless,  dustless.  mudless;  docs 
not  soil  shoes  or  clothing,  and  is  not  slip- 
pery when  wet.  So  far  the  road  has  met 
all  expectations,  and  has  been  approved  for 
use  at  Laurelton.  Senator  Reynolds'  resi- 
dential park  in  Greater  New  York,  where 
about  12  miles  of  the  pavement  will  be  laid. 
It  will.  I  believe,  become  speedily  popular. 


more  easily  applied  and  if  a  supply  can  be 
had  in  the  east  which  carries  a  uniform 
percentage  of  asphaltum  and  at  low  enough 
price    it    may    be    found    advantageous    to 

use  it.  

The  second  experimental  dam  at  Gatun 
on  the  Isthmian  Canal  has  been  finished 
and  85  ins.  of  water  has  been  turned  on  to 
the  south,  or  upstream  toe.  This  represents 
the  85-ft.  head  against  Gatun  Dam,  as  the 
experimental  dam  is  on  a  scale  of  1  to  12. 
.Sand  was  pumped  into,  this  dam  from  both 
the  upstream  and  downstream  toes,  with  the 
result  that  the  finer  particles  of  silt  were 
deposited  about  half-way  between  the  toes, 
forming  a  core  of  fine  impervious  material 
at  the  center  of  the  dam.  .Although  the  ex- 
periment is  not  completed,  the  progress  so 
far  made  shows  that  the  seepage  through 
this  dam  becomes  regularly  less  as  the  wa- 
ter advances  toward  the  center,  until  it  is 
almost  nothing  at  the  core.  In  the  first  dam 
the  material  was  pumped  in  from  the  down- 
stream toe,  the  result  being  that  the  very 
fine  particles  of  earthy  material,  which  are 
most  impervious  to  water,  were  deposited 
along  the  upstream  face.  A  head  of  water 
85  ins.  deep  in  the  experimental  dam,  was 
applied  to  the  upstream  face  of  this  dam 
May  14,  and  the  experiments  were  con- 
tinued until  a  constant  rate  of  seepage  had 
been  maintained  for  a  week.  The  material 
is  sandy  clay,  and  in  the  construction  of  the 
first  experimental  dam,  much  of  the  finer 
impervious  material  was  lost  in  the  water 
that  drained  off.  and  yet  the  deposit  on  the 
irpstrcam  face  was  verj-  water-tight.  The 
remainder  of  the  material  arranged  itself  in 
such  a  way  that,  although  offering  great  re- 
sistance to  percolation,  any  water  which 
penetrated  the  upstream  face  drained  off 
readily,  and  the  line  of  saturation  was  kept 
verv  low. 
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LETTERS  TO  THE  EDITORS. 

Methods   of   Cellar   Excavation. 

Sirs :  I  would  be  pleased  to  see  you 
publish  descriptions  of  any  improved  means 
of  excavating  cellars  or  excavations  below 
grade,  where  quantities  might  be  anywhere 
between  1,000  and  5,000  cu.  yds.  ot  earth, 
cemented  gravel  or  very  soft  sand. 

I  submit  an  actual  case  in  this  sketch. 

Will  you  please  suggest  some  method  of 
making  this  cellar  excavation? 
Yours  truly. 

Contractor. 

[We  have  published  a  number  of  articles 
in  Engineering-Contracting  on  cellar  ex- 
cavation, and  shall  be  pleased  to  give  addi- 


hydraulic  giant,  the  earth  bciiiK  sluici-d  into 
a  city  sewer  and  thus  carried  away  to  the 
river.  In  Seattle  this  method  is  being  used 
to  regrade  a  large  part  of  that  city.  Vari- 
ous articles  have  been  published  in  this 
Journal  showing  costs  of  this  work,  and  in 
many  cases  the  plant  necessary  was  a  small 
part  of  the  cost,  thus  allowing,  when  con- 
ditions will  permit,  of  this  method  of  ex- 
cavation being  used  for  comparatively  small 
yardage — Editors] 


A  Method  of  Checking  Levels. 

Sirs : — I  note  in  your  issue  of  August  19. 
page  122,  a  method  of  checking  levels,  in 
which  Mr.  Tate  gives  the  following : 

1st  H.I— last  H.I=D,. 
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ion   of    Proposed   Cellar     Excavation. 


tional  information  on  the  subject  as  we  ob- 
tain the  data. 

We  would  suggest  to  our  correspondent 
that  the  job  he  presents  could  be  done 
economically  by  means  of  a  steaui  shovel 
of  the  revolving  type,  loading  into  dump 
wagon.  There  are  several  manufacturers 
that  make  this  style  of  shovel,  which  is 
well  adapted  to  working  in  confined  areas. 
In  our  issue  of  April,  1906,  page  107,  there 
is  an  account  of  a  Thcw  shovel  equipped 
with  a  %  cu.  yd.  dipper  digging  cellars  in 
New  York  city.  .Mso  in  our  issue  of 
April  15,  1908,  an  account  is  published  of  a 
Browning  steam  shovel,  adapted  from  a 
locomotive  crane  digging  a  cellar.  Records 
of  costs  are  given  in  these  articles  rhowing 
a  cost  of  excavating  and  loading  wagons 
varying  from  3  to  8  cts.  per  cu.  yd. 

These  figures  can  be  compared  with  ex- 
cavating cellars  by  hand  with  pick  and 
shovel,  for  in  our  issue  of  March,  1906, 
page  63,  the  detail  cost  of  such  work  is 
given,  showing  a  much  higher  cost  for  ex- 
cavating and  loading. 

A  locomotive  crane  will  also  be  found 
adapted  to  such  excavation.  A  clam  shell 
or  orange  peel  bucket  will  be  necessary 
with  the  crane,  and  the  crane  can  be  after- 
wards used  for  handling  building  materials. 

.\nother  method  of  digging  cellars  that 
has  been  used  successfully  in  New  York 
city,  where  the  excavated  materials  are 
carried  away  on  scows,  is  to  do  the  excava- 
tion with  wheel  scrapers,  and  where  the 
distance  to  the  scows  is  not  great,  to  trans- 
port the  earth  by  means  of  belt  conveyors, 
the  scrapers  dumping  through  traps  on  to 
the  conveyor.  At  other  times  wagons  are 
loaded  by  means  of  traps  and  scrapers. 

In  Omaha  some  cellars  for  large  build- 
ings have  been  excavated  by  means  of  the 


1st  Elev.— last  Elev.=D.. 

1st  B.S.— last  F.S.=D,. 

Di— D..=D3. 

That  this  equation  may  still  hold  true 
and  all  the  operations  not  be  correctly  done 
will  be  readily  seen  by  using  his  own  sam- 
ple page : 

B.S.  H.I.  F.S.  Elev. 

3.2.50  103.2.50  •         100.000 

(350) 
0.250      102.250     1.250     102.000 
(300)  (230) 


101.200 


3.120 


99.130 
(140) 
3.160  98.040 

The  figures  in  parentheses  are  mine,  and 
suppofe  that  an  error  of  0.1  has  been  made 
in  calculating  the  2nd  H.I.  and  this  differ- 
ence carried  through  to  the  end.  Di  will 
then  be  0.1  too  small,  butD;  will  also  be  0.1 
too  small,  and  their  difference  will  remain 
the  same ; .  the  check  equation  will  still 
work  out,  though  the  final  elevation  is  in 
error  0.1.  Investigation  will  show  that  a= 
long  the  first  H.I.  is  correct  and  the  last  ele- 
vation corresponds  correctly  to  the  last  F.S., 
there  may  be  any  number  of  intermediate 
errors  in  both  the  H.I.  and  Elev.  columns. 
Very  truly  yours, 

Malcolm  Elliott. 
Ancon,  Canal  Zone,  Sept.  1.  1908. 


Concerning    Compression     Members. 

Sirs — Nature  aflfords  some  examples  of 
compression  members. 

The  sugar  cane,  for  instance,  is  one  of 
nature's  own  tension  and  compression  mem- 
bers of  circular  section,  provided  with  dia- 
phragms at  intervals  from  end  to  end. 

The  trees  are  circular  struts  subject  to 
combined  lateral  and  vertical  stress.     From 


whatever  direction  the  pressure  comes,  the 
side  subjected  to  compression  is  a  semi- 
circular arch. 

.Many  years  ago,  cogent  arguments  were 
used  by  men  in  the  front  rank  of  the  pro- 
fessibn,  in  favor  of  open  as  compared  with 
closed  compression  members.  These  argu- 
ments may  be  considered  as  good  today,  as 
when  first  made,  for  members  less  than  a 
certain  size,  but  if  applied  to  very  long 
spans,  have  less  raison  d'etre,  such  spans 
admitting  of  main  members  large  enough  to 
be  entered  at  intervals  by  reinforced  open- 
ings for  purposes  of  repairing,  painting, 
etc. 

Such  compression  members  require  no 
lattice  work.  Their  four  sides  may  be 
closed  and  be  perfectly  similar  and  sym- 
metrical about  their  axis;  or  if  circular,  of 
uniform  thickness  all  around.  In  both 
cases  they  could  be  fitted  with  inside  dia- 
phragms, having  reinforced  openings,  suffi- 
cient for  one  man  passage,  with  smaller 
openings,  at  shorter  intervals,  to  furnish 
some  light  and  ventilation.  In  designing 
compression  members,  it  is  convenient  to 
decide  first,  what  unit  stress  is  to  be  used, 

/ 
and  to  fix  the  proportion  of  —  accordingly. 

r 
To  illustrate,  say  that  a  flat  ended  com- 
pression member,  whose  section  is  a  square 
with  four  similar  sides  of  equal  sectional 
area,  is  100  ft.  long,  subject  to  pressure  of 
2,000,000  lbs.,  with  a  unit  stress  of  15,000 
lbs.  per  sq.  in. 

In  a  table  of  steel  compression  members 
(/  being  feet  and  r  inches)   find  under  the 

; 

head  of  —  and  opposite  the  No.  3,  the  near- 

r  100 

est   entrv   to    15.(ii"i0   lbs..  —  =  33%   ins.,   is 

3 
the  radius  of  gyration  and  '-Vi  X  33%  is 
nearly  enough  the  proper  breadth  of  side  of 
a  square  compression  member,  or  almost 
7  ft.  Under  favorable  circumstances  each 
one  of  the  four  sides  would  bear  pressure 
of  ,500,000  lbs.  dead  weight  being  neglected 
for  present  purposes.  It  is  worthy  of  con- 
sideration whether  any,  and  if  so,  what 
further  allowance  should  be  made.  Take 
the  case  of  a  large  structure  with  north 
and  south  axial  direction  and  east  and  west 
exposure.  Its  sides  are  alterately  exposed 
to  the  sun,  and  one  side  of  a  continuously 
built  compression  chord,  being  so  exposed. 
the  tendency  is  to  produce  curvature  that 
causes  stress  upon  the  chord  and  its  lateral 
connections,  difiicult  to  define  in  figures. 
Ten  degrees  difference  of  temperature  be- 
tween an  inner  and  outer  plate  held  by  the 
same  rivets  in  a  length  of  1.430  ft.,  would 
be  sufficient  to  shear  the  heads  of  two  %-in. 
end  rivets  half  through.  The  same  thing 
takes  place  for  days  in  succession,  and  the 
cumulative  efltect  is  still  more  difficult  to 
estimate.  The  climate  again  has  to  be  con- 
sidered. Experiments  made  with  good  bar 
iron  (see  record  in  Traut wine's  Pocket 
Book)  at  23°  F.  oi  only  9°  frost,  indicate 
an  average  loss  of  strength  of  3Vi%.   There 
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are,  however,  within  llie  hmils  covered  by 
North  America  railway  lines  places  where 
50°  of  frost  during  the  winter  is  not  un- 
common, but  we  do  not  know  what  loss  of 
strength  such  a  temperature  may  entail. 

.Ml  things  considered  it  would  seem  to  be 
safe  and  reasonable  to  assume  that  there 
Are  times  when  one  side  of  a  column  must 
do  duty  or  the  side  opposite  also,  and  that 
the  safe  working  unit  of  stress  should  not 
be  more  than  half  the  elastic  limit,  all  of 
which  is  covered  by  the  15,000  lbs.  unit,  ex- 
cept the  temperature  and  climatic  effects,  to 
compensate  for  which,  it  would  be  advisa- 
ble to  still  further  reduce  the  aforesaid 
15,000  lbs.  stress  unit  by  about  "25  per  cent, 
making  it  11,250  lbs.,  being  probably  not  far 
from  the  fourth  part  of  the  ultimate 
strength  of  the  member  to  be  designed.  If 
this  compression  member  instead  of  being 
built  closed  (as  it  might  be  with  lateral  di- 
mensions of  7  ft.)  had  its  proportions  modi- 
fied so  as  to  require  two  opposite  sides  to 
be  latticed  and  tie  plated :  whatever  sec- 
tional area  was  given  to  the  web  sides, 
would  regulate  the  size  of  the  end  lattice 
and  tie  plates.  Let  each  web  side  be  pro- 
portioned to  sustain  a  working  pressure  of 
1,000,000  lbs.  and  suppose  this  member  to 
be  laid  down  horizontally  as  a  beam  with 
ends  supported,  the  web  sides  being  above 
and  below,  what  uniformly  distributed  load 
should    lie   put    upon    it   to    produce   flange 

jn 

stress  of  1.000,000  lbs.  r     Now  —  =  l.iiOO.- 

Sd 
000  lbs.  .'■  JV  =  560,000  lbs.,  the  end  shear 
of  which  equals  280,000  lbs.  and  indicates 
the  sizes  to  be  given  to  the  end  lattice 
and  tie  plates  in  order  to  produce  uniform 
strength.  The  7  ft.  depth  is  here  supposed 
to  suit  the  centre  of  gravity  of  the  flanges, 
but  this  is  immaterial  for  a  supposed  case, 
;  =  100  ft.,  d  =  7  ft. 

From  another  aspect,  consider  the  figure 


by  tlic  side  C  I)  is  equal  to  the  tension  /•' 
multiplied  by  the  length  /, ;  2,000,000  lbs. 
X  7  ft.  =  /•■  X  1(11)  ft.  .".  /■  =  140,000  lbs., 
which  indicates  the  size  of  the  lattice  and 
lie  plate  to  be  employed  at  the  center.  It 
would  appear,  therefore,  that  the  middle 
is  one-half  the  strength  of  tlie  end  tie  plate, 
and  that  the  intermediate,  if  any,  can'  be 
l)roportioned  by  scaling  ordinates  to  a 
straight  line  at  the  points  of  their  occur- 
rence. 

"FxorNEKRI.SC-CoNTR.VCTOR." 


Ki\c  a  check  on  the  errors  caused  by  the 
instrument  being  out  of  adjustment  but 
eliminates  errors  of  observation  and  mis- 
takes in  calculation  and  reading  of  the  rod. 
Yours  truly, 

N.     F.     IIOI'KINS. 

Pittsburgh,  Pa.,  Sept.  S.  lOOH. 


A  Method  of  Checking  Levels. 

Sirs — 1  note  in  your  issue  of  Sept.  2, 
1908,  that  Mr.  J.  S.  McBride  says  in  dis- 
cussing level  notes :  "The  only  check  on 
levels  possible  is  to  run  check  levels." 

The  writer  wishes  to  call  attention  to  the 
following  system  which  is  a  check  not  only 
on  the  accuracy  of  the  work  but  on  the 
calculations : 


Reinforced  Concrete  Block  Sewer 
Construction. 

Sirs;  On  page  14"  of  the  issue  of  En- 
GiNEEKiNC  Contracting  for  Sept.  2nd  you 
illustrate  and  describe  the  Parmley  rein- 
forced concrete  block  construction  for 
sewers  and  state  that  you  arc  not  informed 
whether  or  not  the  construction  has  been 
actually   used   in   sewers. 

In  this  connection  I  wish  to  state  that 
the  construction  has  been  both  extensively 
and  successfully  used  in  many  cities  dur- 
ing the  past   four  seasons.     Among  a  few 
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The  notes  on  the  left  hand  page  are  kept 
as  ordinary  level  notes,  while  the  notes  on 
the  right  hand  page  are  from  the  reading 
of  the  rod  held  inverted  so  that  the  read- 
ing is  from  a  point  the  length  of  the  rod 
(12  ft.)  above  the  B.  M.  or  T.  P.  If  the 
rod  is  not  exactly  12  ft.  long,  say  for  in- 
stance it  is  12.005,  then  the  sum  of  the 
readings  of  the  rod  held  in  both  positions 
would  not  always  be  12  ft.  and  there  would 
be  a  slight  varijiticn  in  the  two  sets  of 
notes.      This    method    does    not    of   course 


of  these  cities  may  be  mentioned  Cleveland, 
Sandusky  and  Toledo,  Ohio,  Adrian,  Flint 
and  Grand  Rapids,  Mich.,  St.  Joseph,  Mo.. 
-\tchi^o^.  Kan.,  Reading  and  Altoona.  Pa., 
Xcivark,  N.  J.,  Holyoke  and  Everett,  Mass., 
Bath,  Maine,  etc.  The  city  of  St.  Paul  is 
using  about  4,000  lin.  ft.  of  54  in.  diameter 
on  main  gravity  water  supply  and  Toledo 
is  just  finishing  up  $97,000  of  these  sewers 
r.iTiging  in  size  from  72  ins.  to  24  ins.  in 
diameter.  .Ml  circular  and  standard  Eng- 
lish eeg-shaped  >ewors  are  used       The  <nme 


A  B  C  D  being  one  vertical  section  of  a 
strut  or  compression  member,  of  which  the 
center  horizontal  section  is  as  before  a  per- 
fect square.  The  vertical  section  at  right 
angles  to  /I  5  C  £>  is  a  rectangular  figure 
of  equal  depth,  and  constant  width  C  D. 
A  B  =  100  ft.,  C  D  =  ~  ft.,  IV  =  2,000,000 
lbs..  F  =  tension  that  would  be  developed 
by  a  tie  holding  the  sides  C  and  D  together. 
We  may  say  that  the  weight   (f  multiplied 


Portable    Concrete    Mixing    Plant    on    Street    Work. 
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nictliod  is  applied  to  manholes,  and  the  city 
of    Readiiifi,    Pa.,   has    somethinR   like   one 
mile  of  this  kind  of  manhole  construction. 
Yours  truly, 

VV.    C.    P.\R.MLEY. 

New   York,   Sept.   12,   lUOS. 


The    Disuse    of    C.  E.    by    Civil 
Engineers. 

Sirs :  The  article  in  the  Sept.  2  issue  ol 
Engineeking  Contkactinc,  under  the  head- 
ing "The  disuse  of  C.  E.  By  Civil  En- 
gineers" is  quite  worthy  of  consideration 
by  the  members  of  the  profession ;  and 
many  of  the  ideas  therein  advanced  contain 
food  for  thought  and  practice. 

However,  I  do  not  quite  agree  with  the 
assertion  that  in  this  day  "the  general 
standing  of  the  profession  is  raised  in  the 
eyes  of  the  community  by  the  use  of  legal- 
ized titles  and  degrees."  I  believe  that 
just  as  much  respect,  and  possibly  more, 
may  be  received  at  the  hands  of  the  com- 
munity by  the  use  of  the  title  "Civil  En- 
gineer,'' as  by  the  use  of  the  sufhx  "C.  E." 

That  some  measure  should  be  devised  ef- 
fectually to  prevent  the  abuse  of  the  use  of 
the  designation  of  the  profession  I  most 
fully  agree;  but  I  fail  to  see  wherein  the 
acceptance  of  any  of  the  measures  pro- 
posed from  time  to  time  will  accomplish  the 
desired  result.  To  raise  the  standard  of 
thought  and  realization  of  the  importance 
and  the  responsibility  imposed  and  the  as- 
sumption of  the  duties  in  the  practice  of  the 
profession  would  seem,  as  suggested  in 
your  article,  a  better  means  of  accomplish- 
ing the  result  desired. 

Just   as   long   as   mankind   will   continue 
to  gamble  in  illegal  financial  ventures,  just 
so  long  will  the  respective  sections  of  our 
land  continue  to  employ  fake  engineers. 
Yours  truly, 

Byrnes  Brune. 

Seattle,   Wash.,   Sept.  9,   1908. 


A  Concrete  Mixing  Plant  for  Laying 
Pavement  Foundation. 

The  engraving  on  page  183  shows  a 
portable  concrete  mixing  plant  being  used 
by  The  Standard  Paving  Co.,  Chicago,  111., 
for  constructing  6-in.  concrete  foundation 
for  pavement.  The  plant  consists  of  a 
Koehring  mixer  w'ith  charging  bucket  and 
mounted  on  wheels  so  as  to  be  self-propel- 
ling. In  the  work  shown  this  plant  with  a 
gang  of  26  men  laid  1,170  sq.  yds.  of  foun- 
dation in  9  hours.  This  gives  a  rate  of  130 
sq.  yds.  of  foundation  or  21  2-3  cu.  yds.  of 
concrete  in  place  per  hour.  Assuming 
wages  to  be  $2  per  day,  the  labor  cost  of  the 
concrete  in  place  was  about  4^  cts.  per 
square  yard  or  27  cts.  per  cubic  yard. 

For  the  work  shown  the  mixer  was 
equipped  with  an  elevating  charging  hop- 
per, whose  edge  is  only  12  ins.  above  the 
ground  so  that  no  inclines  or  platform 
was  needed  for  charging  the  mixer  with 
burrows.  We  are  indebted  for  the  above 
information  to  the  Koehring  Machine  Co., 
Milwaukee,   Wis. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
gineering-Contracting. If  you  are  m  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0S72.  Dump  Buckets  and  Dump  Cars. 
— G.  Ij.  Stuebner  Iron  Works,  Long  Island 
City,   New   York. 

This  15o-page  cloth-bound  book  might  be 
called  a  handbook  on  hoisting  and  dump 
buckets,  narrow  gage  dump  cars,  and 
wheclbarrow.s  and  charging  barrows.  Vari- 
ous styles  of  buckets,  cars,  tracks  and  bar- 
rows are  illustrated  and  described  and  the 
sizes  and  capacities  with  the  prices  are 
given  in  tabular  form.  Other  products  made 
by  this  company  are  also  shown.  A  useful 
catalog. 

No.  0873.  Cableways. — New  York  Cable- 
way  and  Engineering  Co.,  2  Kector  St., 
New    York. 

A  small  folder  showing  the  design  and  op- 
eration of  the  cabieway  manufactured  by 
this  company.  Also  the  hoisting  engine 
used  in  operating  the  cabieway.  Cableways 
of  this  design  have  been  built  with  a  2,500- 
ft.  spans,   carrying  loads  up  to  20  tons. 

No.  0874.  Reinforcing  Steel. — Universal 
Unit  System,   Vi'J,  Nassau  St.,  New  Y'ork. 

A  16-page  pampiilet  showing  tlie  rods, 
connections,  sepaiators,  sracers  and  at- 
tachments for  reinforcing  steel  for  concrete 
construction  and  other  purposes.  Advan- 
tages and  uses  for  the  system  are  pointed 
out,  and  examples  of  work  done  are  illus- 
trated. 

No.  0875.  General  Supplies. — Fairbanks 
Co.,  416-420  Broome  St.,  New  I'ork. 

A  1,400-page  cloth  bound  catalog  of  the 
various  supplies  and  tools  manufactured  by 
this  well  known  company.  These  consist  of 
sca.les  and  measures,  valves  and  pipe  fit- 
tings, boiler  and  engine  fittings,  oil  filters, 
trucks,  packing,  stocks  and  dies,  wrenches, 
drills,  forges  and  blowers,  blacksmith's  and 
machinist's  tools,  hammers  for  all  pur- 
poses, bolts,  screws  and  rivets,  shaft  hang- 
ers and  pulleys,  link  belting,  belt  appli- 
ances, nails,  track  tools,  jacks,  liand  cars 
and  small  cars,  barrows,  road  machinery 
and  e.Kcavating  tools,  hoisting  machinery, 
blocks,  chain  hoists,  dump  buckets,  picks 
and  shovels,  wood  working  tools  and  many 
other  supplies.     The  book  has  a  good  index. 

No.  0876.  Victor  Dump  Wagons.— F.  H. 
Hieber  &   Co.,    Pittsburg,    Pa. 

The  dump  wagon  described  and  illustrated 
in  this  16-page  pamphlet  is  worth  studying 
for  its  novel  and  simple  bottom  door  oper- 
ating mechanism.  This  device  as  well  as 
the  other  parts  of  the  wagon  are  described 
in  detail,  sizes  and  capacities  of  wagons  are 
given,  and  commendatory  letters  from  users 
are   printed. 

No.  0877.  Progress  in  Sewage  Treatment. 
— Merritt    &    Co.,    Philadelphia.    Pa. 

In  a  28-page  pamphlet  with  the  above 
title  the  company  named  has  printed  a  well 
presented  abstract  of  Mr.  Geo.  W.  Fuller's 
"Comparative  Resume  of  the  Sewage  Puri- 
fication Tests  at  Columbus,  Ohio,"  with  ex- 
tracts from  the  discussion  of  the  paper. 
The  pamphlet  also  presents  a  bibliography 
of  recent  articles  on  sewage  treatment, 
with  descriptions  of  Aerlock  sewage  ejec- 
tors, lifts,  siphons  and  sluiceways.  The 
pamphlet   is  worth   securing. 

No.  0878.  Raymond  Concrete  Piling. — 
Ravmond   Concrete   Pile  Co..    Chicago,   111. 

This  handsomely  printed  22 -page  pam- 
phlet presents  a  number  of  arguments  in 
proof  of  meritorious  features  claimed  for  the 
concrete  pile  construction  controlled  by  the 
above  named  firm.  Among  the  features  con- 
sidered are:  The  influence  of  the  shell  upon 
the  permanence;  the  advantages  of  the  tap- 
ering shape;  success  of  economy;  speed  of 
placing;  reinforcing  methods;  carrying  ca- 
pacitv,  and  cost.  The  method  of  construct- 
ing Raymond  piles  is  described  and  tables  of 
sizes  are  given. 

No.  0879.  Revolving  Steam  Shovels. — 
Browning    Manufacturing    Co..    Mansfield,    O. 

The  shovel  described  and  Illustrated  at 
work  in  this  16-page  pamphlet  is  mounted 
.so  as  to  revolve  around  a  full  circle.  It  is 
adapted  for  excavating  cellars,  in  brick  yards 
and  other  places  where  space  is  contracted. 
These  shovels  are  made  for  both  steam  and 
electric   operation. 


Personals. 

-Mr.  Francis  \V.  Collins,  of  New  York 
City,  Is  engaged  In  valuing  an  electric  rail- 
way In  Ohio. 

Mr.  Arthur  H.  Ebeling  ha.s  opined  an  of- 
llcc  in  the  .Marquette  lildg..  116  West  Tlilrd 
.St.,  'D.ivenport.  la,,  and  will  engage  In  the 
pi-actice  of  Architecture. 

.Mr.  F.  H.  Newell,  Director  U.  S.  Recla- 
mation Service,  .-iailed  Sept.  15  for  Hono- 
lulu, Hawaii,  to  investigate  the  water  supply 
and   irrigation   possibilities  of  the  islands. 

.Mr.  John  C.  Sesser,  formerly  Engineer  of 
Maintenance  of  Way  of  the  Chieago,  Bur- 
lington &  Quincy  R.  R.,  has  been  appointed 
Conliacting  Engineer  of  the  Walsh  Con- 
struction Co.,  General  Contractors,  Daven- 
port, la. 

D.  C.  and  Wm.  .Jackson,  Consulting  En- 
gineers, have  removed  their  western  office 
from  Madison,  Wis.,  to  the  Commercial  Na- 
tional Bank  Bldg.,  Chicago,  III.  Mr.  Wil- 
liam J.  Crumpton  will  be  in  Immediate 
charge  of  the  office. 

Charles  K.  Lord,  President  of  the  Tono- 
pah  &  Goldfield  R.  R.,  and  formerly  Third 
Vice  President  of  the  Baltimore  &  Ohio  R. 
R.,  died  last  week  in  the  Presbyterian  Hos- 
pital, Philadelphia,  Pa.,  of  Blight's  disease. 
Mr.  Lord  was  one  of  the  four  commissioners 
who  supervised  the  rebuilding  of  the  burned 
district  after  the  great  fire  in  Baltimore  in 
1903.    He  was  60  years  of  age. 

John  B.  Brown,  prominent  during  the  last 
30  years  in  tlie  development  of  tlie  trans- 
portation resources  of  Chicago,  III.,  died 
Sept.  10  at  his  summer  home  at  Ipswich, 
Mass.  Mr.  Brown  came  to  Chicago  in  the 
'70s  and  soon  became  largely  interested  in 
railroad  construction.  He  was  largely  In- 
terested in  the  building  of  the  Chicago  & 
Western  Indiana  R.  R-  into  Chicago  and 
was  the  first  president  of  the  road. 

The  following  transfers  have  been  made 
in  the  U.  S.  Reclamation  Service:  Mr.  J.  C. 
Cleghorn,  Assistant  Engineer,  from  Minidoka 
Project  to  Yakima  Project.  Mr.  A.  G.  And- 
erson, Junior  Engineer,  from  Minidoka  Proj- 
ect to  Flathead  Project.  Mr.  E.  E.  Teeter, 
Junior  Engineer,  from  Minidoka  Project  to 
Okanogan  Project.  Mr.  O.  H.  Schmidt,  Jun- 
ior Engineer,  from  Minidoka  Project  to  Sun- 
nvside  Project.  Mr.  J.  S.  Jloore,  Junior  En- 
gineer, from  Minidoka  Project  to  Sunnyside 
Project. 

Mr.  Jolm  T.  Whistler,  M.  Am.  Soc.  G.  E.,. 
has  resigned  from  the  U.  S.  Reclamation 
Service  after  six  years  service,  and  has 
opened  an  office  in  the  Chamber  of  Com- 
merce Bldg.,  Portland,  Ore.,  where  he  will 
engage  in  a  civil  and  hydraulic  engineering 
practice.  Previous  to  his  connection  with. 
the  reclamation  service  .Mr.  Whistler  was 
employed  professionally  in  railroad  work. 
irrigation  development,  hydraulic  mining 
and  similar  Unes  of  work,  in  the  United 
States  and  in  Central  and  South  America. 

Elbridge  H.  Beckler,  Civil  Engineer  in 
charge  of  construction  of  the  Pacific  ex- 
tension of  the  Chicago,  Milwaukee  &  St. 
Paul  Rv.,  died  Aug.  27  at  Missoula,  Mont., 
aged  54"  vears.  Mr.  Beckler  began  railroad 
work  in  1879  as  transitman  in  a  party  locat- 
ing the  Fergus  Falls  branch  of  the  St.  Paul, 
Minneapolis  &  Manitoba  R.  R.  From  1880 
to  1884  he  was  consecutively  Assistant  En- 
gineer on  location  and  Resident  Engineer  on 
Construction  on  the  Yellowstone  and  Rocky 
Mountain  Divisions  of  the  Northern  Pacific 
Rv.  From  1884  to  1S85  he  was  Division  En- 
gineer of  the  Canadian  Pacific  Ry.,  and  for 
a  short  time  was  Resident  Engineer  of  the 
Northern  Pacific  Rv.  From  1886  until  1891 
he  was  Resident  Engineer,  .■Vssislant  Chief 
Engineer  and  Chief  Engineer  of  the  Mon- 
tana Central  R.  R..  and  from  the  latter  year 
until  1S93  was  Chief  Engineer  of  the  Mon- 
tana Central  and  the  Pacific  Coast  extension 
of  the  St.  Paul.  Jlinneapolis  &  Manitoba 
Rv.  In  1S94  he  was  Chief  Engineer  in 
charge  of  construction  of  the  United  Verde 
&  Pacific  in  Arizona,  after  which  he  became 
a  Consulting  Engineer  in  Chicago.  Later  he 
became  associated  with  the  Winston  Broth- 
ers Co.,  Minneapolis,  and  has  been  with  that 
companv  ever  since.  In  1897  he  bad  charge 
of  the  double-tracking  of  the  Madison  divi- 
sion of  the  Chicago  &  Northwestern  Ry.. 
and  in  1899  had  charge  of  the  extension  of 
the  Chicago  &  Northwestern  from  Burt,  la., 
to  Sanborn.  Minn.  In  1901  he  was  con- 
nected with  the  construction  work  of  the 
Verdigris  extension  of  the  Chicago  &  North- 
western in  Nebraska  and  South  Dakota,  and 
in  1905  was  engaged  in  some  heavy  con- 
struction work  in  Louisiana.  In  1906  and 
1907  he  worked  on  some  extensive  irrigation 
projects  in  the  vicinity  of  Calgary.  Alb., 
since  which  time  he  had  been  in  charge  of 
the  most  difficult  construction  of  the  Pacific 
Coast  extension  of  the  St.  Paul,  building 
that  part  through  the  Bitter  Root  Moun- 
tains in   Montana. 
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Announcement  of  Proposed    Increase 

of  240  Reading  Pages  for  the  Year 

in  Engineering-Contracting. 

On  the  first  of  January,  l:"if<,  a  decided 
increase  in  the  size  of  Encineerinc-Con- 
tr.^ctinc  was  effected  by  the  addition  of 
our  Monthly  Review  Index  of  Civil  Engi- 
neering Literature.  The  time  is  now  ripe 
for  another  addition,  which  will  be  in  the 
form  of  six  more  reading  pages  each  week, 
excepting  the  first  issue  of  the  month, 
which  has  always  been  a  large  issue,  aside 
from  the  reviews  of  engineering  articles 
contained  in  the  Index. 

Many  of  our  readers  will  recall  that  two 
years  ago  this  journal  was  able  to  furnish 
hut  si.K  reading  pages  a  week,  or  only  as 
much,  all  told,  as  we  now  intend  to  add  at 
one  stroke.  We  announced  at  that  time 
that  our  purpose  would  be  to  give  quality 
rather  than  bulk,  but  that  we  should  even- 
tually add  to  -the  bulk  of  the  paper  while 
still  maintaining  its  reputation  for  excel- 
lence in  quality  of  articles  published.  From 
time  to  time  we  have  made  additions,  as 
fast  as  the  growing  income  of  the  paper 
would  warrant,  and  it  is  our  hope  that  we 
shall  be  able  to  make  another  substantial 
increase  in  the  size  of  the  paper  early  in 
the  year  of  1909. 

Beginning  in  October  our  readers  will 
receive  these  six  additional  pages  of  read- 
ing matter,  which,  in  the  course  of  the 
year,  will  aggregate  240  pages  more  than 
in  any  previous  year.  The  subscription 
price  will  remain  $2. 

While  it  may  be  somewhat  early  in  the 
season  to  think  of  "Christmas  shopping," 
we  ask  our  readers  to  bear  in  mind  that 
no  present  is  likely  to  be  more  acceptable 
to  any  engineer  or  contractor  than  an  an- 
nual   subscription     for    Engineering-Con- 

TR-\CTINC. 


Day  Labor   Versus    Contract    Work. 

Wc  notice  in  a  report  from  Bridgeport, 
Conn.,  that  the  mayor  of  the  city  is  quoted 
as  saying  that  he  is  much  pleased  with  the 
paving  of  Cannon  street  by  the  city's  own 
forces.  He  is  reported  as  saying  that, 
while  the  work  may  cost  a  little  more  than 
a  contractor  would  charge,  he  believes  the 
quality  of  the  work  is  better  and  he  be- 
lieves that  the  pavement,  which  is  brick, 
will  last  longer  without  losing  its  shape. 

These  remarks  again  bring  up  a  com- 
parison of  contract  work  and  that  done  by 
day  labor.  The  mayor  of  Bridgeport  is 
frank  enough  to  acknowledge  that  the 
work  done  by  day  labor  is  costing  more 
than  if  done  by  a  contractor.  It  is  only  in 
exceptional  cases  where  this  is  not  so.  It 
is  human  nature  to  be  extravagant  when 
one  is  not  spending  one's  own  money,  and 
this  is  generally  the  case  with  day  labor 
work.  On  the  other  hand,  a  contractor, 
knowing  that  all  extra  cost  is  coming  from 
his  own  pocket,  sees  to  it  that  many  pre- 
ventable wastes  are  eliminated.  This  fact 
accounts  for  the  great  amount  of  construc- 
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lion  work  that  is  sub-contracted.  The  con- 
tractor knows  his  "sub"  will  do  the  work 
cheaper  than  the  ordinary  foreman,  espe- 
cially if  the  contractor  cannot  give  the 
foreman  personal  supervision. 

From  time  to  time  this  journal  has  point- 
ed out  examples  of  day  labor  work  cost- 
ing much  more  than  it  would  have  cost  if 
done  by  contract.  This  has  been  true  of  a 
vast  amount  of  construction  done  by  the 
nation.il  government,  such  as  dredging 
harbors  and  channels,  structures  for  the 
Reclamation  Service,  locks  and  dams  and 
much  work  done  in  and  around  our  forti- 
fications. The  city  of  Boston  has  just 
realized  that  a  million  dollars  has  been 
wasted  by  crushing  the  rock  used  by  the 
city,  instead  of  buying  it  by  contract.  The 
city  of  Los  Angeles  is  beginning  the  build- 
ing of  an  aqueduct  more  than  300  miles 
long,  doing  most  of  the  work,  to  dale,  by 
day  labor.  From  reports  that  come  to  us 
the  work  now  seems  to  be  handled  well 
and  is  being  done  economically,  but  the 
undertaking  is  a  large  one,  running  in  cost 
to  many  millions  of  dollars,  and  before  it 
is  finished  there  is  no  telling  what  the  cost 
may  he.  A  word  of  warning  at  the  begin- 
ning may  save  the  city  much  money. 

There  is  another  feature  of  day  labor 
work  touched  on  by  the  mayor  of  Bridge- 
port—namely: the  quality  of  the  work. 
Before  the  paving  is  finished,  he  says,  it  is 
of  a  better  quality.  If  the  work  proves  so 
in  this  case  it  will  be  an  exception  rather 
than  the  rule,  for  with  day  labor,  specifi- 
cations are  seldom  lived  up  to  as  is  done 
under  contract  work.  Sev'eral  years  ago 
the  writer  was  connected  with  some  paving 
done  by  day  labor,  and  90  davs  after  it  was 
finished  some  repairs  had  to  be  made  to  the 
paving  owing  to  poor  workmanship.  This 
was  a  cost  that  was  not  figured  in  with  the 
cost  of  the  original  work.  With  contract 
work  under  such  conditions  the  contractor 
would  have  had  to  "make  good,"  as  cither 
his  retained  percentage  would  be  held  up 
or  his  guarantee  bond  would  compel  him 
to  repair  the  work. 

With  contract  work  an  inspector  is  kept 
on  the  job,  but  with  day  labor  work  :hc  in- 
spector's salary  is  saved.  It  would  be 
money  well  spent  to  have  him  on  the  job 
under  the  day  labor  system.  Generally 
speaking,  one  of  the  results  of  doing 
work  with  day  labor  is  an  inferior  quality 
of  work  as  compared  to  that  done  by  the 
contract  system. 


The  Chilean  government  has  advertised 
for  bids  for  the  construction  of  the  .\rica- 
La  Paz  Railway,  a  line  of  about  ;ti5  miles, 
and  also  the  connecting  links  in  the  north 
and  south  line  known  as  the  "Longitudinal 
Railway,"  with  changes  of  the  gage  of  some 
of  the  connecting  lines.  This  latter  group 
covers  about  3im.i  miles  and  starts  from  a 
point  a  short  distance  north  of  Valparaiso. 
Plans,  specifications  and  estimates  for  these 
undertakings  are  on  file  at  the  Chilean  Le- 
gation. Washington.  D.  C. 

of  republica'Ion  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructinjc  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioninK  of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


A  Discussion    on    Metal    Forms  for 
Concrete.'- 

Mr.  E.  S.  Lanu'il :  In  one  piece  of  con- 
struction coming  under  my  supervision  wc 
used  galvanized  iron  centers  with  the  idea, 
of  course,  that  it  would  give  a  smooth, 
hard  surface :  it  did,  but  still  it  was  im- 
perfect in  places,  due  to  nail  heads,  creases 
in  the  iron,  and  other  causes,  and  we  were 
obliged  to  put  a  skin  coat  of  Portland 
cement  on  this  surface.  The  centers  had 
been  oiled,  which  added  to  the  difficulty. 
In  order  to  accomplish  this  work,  we  were 
obliged  to  wa.sh  the  concrete  surface  with 
a  strong  alkali  solution  in  order  to  remove 
the  oil,  and  even  then  it  was  almost  im- 
possible to  avoid  peeling  and  defective 
work  in  this  skin  coat. 

In  tlic  use  of  metal  forms  I  would  sug- 
gest the  thought  that  we  introduce  an  ele- 
ment in  concrete  work  which  perhaps, 
from  an  artistic  standpoint,  is  not  particu- 
larly desirable,  and  from  a  practical  point 
of  view,  if  your  metal  forms  are  subject  to 
deformation,  indentations,  etc.,  they  are 
going  to  be  more  or  less  injured  by  use. 
As  has  been  remarked,  if  the  forms  are  to 
be  handled  by  Initchers,  they  will  in  a 
short  time  be  in  pretty  bad  shape,  and 
while  the  metal  forms  are  not  destroyed, 
as  in  the  case  of  lumber,  they  will  give 
you  irregular  corners  and  imperfect  sur- 
faces. 

While  it  is  desirable  to  use  as  light 
metal  forms  as  possible  by  reason  of  the 
work  required  in  removing  them,  still  it  is 
obvious  that  light  metal  forms  will  require 
more  frequent  supports  and  will  be  more 
subject  to  deformation  and  injury. 

Mr.  Goodrich :  Another  point  against 
metal  forms  is  that  drops  of  water  form  on 
the  centers  and  leave  little  pockets  in  the 
concrete.  When  this  is  the  case  it  is  al- 
most impossible  to  retain  a  plaster  finish. 

Mr.  P.  P.  Comoli :  The  difficulty  in  the 
use  of  metal  forms  is  that  they  must  be 
greased  thoroughly,  otherwise  the  cement 
will  stick  and  you  will  have  difficulty  in  re- 
moving them.  The  longer  the  form  is  on 
the  greater  will  be  the  difficulty.  You  can- 
.  not  always  remove  the  forms  as  quickly  as 
you  wish,  especially  if,  for  instance,  a  spell 
of  rainy  weather  occurs,  where  it  might  be 
eight  or  ten  days  before  you  can  take  the 
forms  down.  The  disadvantage  of  greas- 
ing the  form  is  that  it  will  eitlier  effect  the 
concrete  so  that  the  surface  will  peel  off  or 
it   will   produce  an   unsightly   discoloration. 

•Kxtrarls    from    discussion    at    the    annual 
ronvi^ntlon    of    the    National    C"<>mc-nt    Users' 

Ass.ii'i:,  tii.o 


Cost  of    Constructing    Four  Concrete 
Vaults  for  Underground  Conduit. 

In  our  issue  of  .Aug.  12,  lims,  we  give 
the  ilcniizcd  cost  of  constructing  218  con- 
crete vaults  for  underground  conduit.  In 
the  accompanying  table  we  given  the  cost 
of  constructing   fuur   vaults  of   tlie  dinicn- 


Tests  of  the  Effect    of    the    Addition 
of  Clay  and     Alum    Solution  on 
the  Tensile  Strength  and  Im- 
permeability of  Mortar. 

liV     M.     H.     .MOKl..* 

I^xpcrimental  tests  have  been  conducted 
by  tile  Ulster  and  Delaware  Railroad  Co. 
lo  determine  the  impermeability  of  con- 
crete  by   the    addition    of   so   called    "col- 

T.\i!LF.  I — Showinx  Tensile  Strength  of 
Mortar  Without  .^pditions  of  Clay  or 
All-m. 


Lbs.  per  sq.  in 


^••■*'-l"-?-l 


Plan   and    Section   of   Vault. 

sions  and  form  shown  by  the  accompany- 
ing drawing.  This  table  is  of  interest  as 
showmg  work  done  under  a  single  set  of 
conditions,  the  sand,  soil,  etc.,  remaining 
unchanged.  It  also  gives  separately  the 
items  of  car  fare  and  board.  The  wages, 
and  methods  of  construction,  etc.,  were 
the  same  as  given   for  the  work  described 
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loids"  or  clay,  and  also  to  determine  if  in- 
creased strength  were  to  be  obtained  by 
such  an  addition,  and  following  the  same 
line  of  experimentation  as  conducted  by 
the  Board  of  Water  Supply  of  New  York 
City  (Eng.  Contr..  Feb.  2(>.  1908),  the 
tabulated  results  given  herewith  were  ob- 
tained. 

The  tests  were  made  by  using  clays  of 
three  different  kinds,  as  found  at  various 
points    along    the    line    of    the    Ulster    and 


TABLE 

SHOWING- 

ITEMIZED 

COST   OF    CONSTRUCTING    FOUR   CONCRETE    V 

AULTS 

FOR  UNDERGROUNO  CONDUIT. 

Cost  of      Cost  of 

Cost  of 

Cost  of 

Cost  of 

placing       placing 

placing 

Super- 

Car 

Total 

teaming. 

e.xcavating. 

floor.           sides. 

top. 

vision. 

Board. 

$4.08 
3  77 

$4.34 
4  45 

$1.17           $6.14 
1.14              5.3S 

$3.07 
3.41 

$2.00 
2.43 

$0.50 
0.62 

$0.22 
0.08 

$21.52 
21.28 
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1.25             5.47 

3.11 

2.14 

$8.93 
$2.23 

0.54 

$2.24 
$0.56 

0.10 

$0.51 
$0.13 

22.77 

Total 
.Average 

$4.68         $22.93 
$1.17           $5.73 

$12.85 
$3.21 

$88.42 
$22.10 

in  our  issue  of  .\ng.  12.  These  figures 
have  been  furnished  us  by  Mr.  Clarence 
Mayer,  Chicago,  111. 


A  new  aeroplane  record  was  made  on 
Sept.  21  by  Wilbur  Wright  at  Le  Mars, 
P'rance,  where  he  accomplished  a  flight  of 
1  hour,  31  minutes  and  -"il  seconds,  cover- 
ing til   miles. 


Delaware  railroad. 

Clay  No.  1,  or  "Red  Bridge, '  consists  of 
a  hard,  tough  dark  red  clay,  very  heavy  in 
weight  and  which  when  dry  is  somewhat 
hard  to  pulverize. 

Clay  No.  2,  or  "Shanakcn,"  is  a  red  clay. 

light    in    weight,    rather    easily    pulverized 

when  dry. 

•Engineer  of  Bridges.  Buildings  and  New 
Construction  Ulster  &  Delaware  R.  R..  Klng- 
.ston.  N.   Y. 


September  23.  1908. 
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Clay  No.  3,  or  "Olive  Branch."  is  gray 
in  color,  very  heavy  in  weight  and  easily 
pulverized. 

After  the  clay  was  finely  pulverized  and 
screened  to  pass  through  a  i.oOO  meshes  to 
the  square  inch  sieve,  each  was  mixed  dry 
with  .-^tlas  Portland  cement  in  the  propor- 


lion  of  1 — 7  and  J — 7,  niakinjj  each  re- 
sultant compound  respectively  a  HM  per 
cent  and  22  per  cent  mixture.  The  cement 
and  cl.iy  were  then  thoroughly  mixed  to- 
gether dry  in  a  revolving  cubical  box  to  in- 
sure their  thorough  incorporation.  Coarse, 
sharp   sand   in   proportions  of   three   parts 


Table  II — Showing  Effect  on  Tensile     Strengih   of   Mortar  of  Additions   of 
Colloids  or  Cl.w  and  of  Ali-m. 
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sand  to  one  cement  and  clay  composition 
was  used  for  making  test  briquettes. 

The  entire  scries  of  tests  were  conducted 
under  the  auspices  of  the  Consolidated 
Roscndale  Cement  Company's  testing  lab- 
oratory and  under  direction  of  their  expert 
tester.  Tables  I  and  II  show  the  results  of 
the  tensile  strength  tests. 

The  tests  for  impermeability  were  made 
as  follows :  For  each  test  a  piece  of  3-in. 
wrought  iron  pipe  about  1  ft.  long,  ihread- 
cd  at  one  end  to  connect  direct  with  the 
city  water  pressure  (which  registers  llu 
lbs.  per  sq.  in.)  and  arranged  with  a  prcs- 


Taple  III — Showing  Degree  of  Imper.mea- 
rn.iTV  OF  Different  Mortar  Mlvti-res. 


-  T  *  a      °  *  KlTi'ct  on  test  pieces  of  dlffirent 
^  J,  ^  x£  water  pressures  ap|)ll<'d. 
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C  E-           15  l>>s. 

0  3  Moist. 

0  6  Dry. 

0  8  Dry. 

2H  3  Moist. 

5  3  Moist. 

2  0  Dry. 
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40  lbs. 


SweatlnR.  Dripping. 

Dr\-.  .Mnlsl. 

Dry.  Dry. 

.Swiatlni;.  Iirlpplne. 

SwiatInK  I>rlt)pinB. 

Dr}-.  Dry. 


sure  gage  to  measure  the  direct  head  or 
pressure  desired  to  impart  thereto  for  im- 
permeability test.  The  pieces  of  pipe  were 
then  stood  on  end  on  a  table  and  I'llled 
with  cement  mortar  in  depths  ranging 
from  3  ins.  to  8  ins.  in  thickness  tamped. 
The  cement  for  these  tests  contained  pul- 
verized clay  in  proportion  of  1—7.  The 
mortar  was  mixed  1 — 3  proportion  and 
allowed  to  set  2  hours  in  air  and  6  days  in 
water  before  testing  under  pressure.  (Sec 
Table  III.) 

From  the  results  obtained  by  these  tests 


Apparatus    for    Impermeability    Tests. 

it  would  appear  that  a  concrete  wall,  prop- 
erly constructed  and  to  have  a  facing  mor- 
tar of  not  less  than  8  ins.,  containing  the 
colloids,  or  clay,  on  the  side  of  the  wall  or 
structure  next  in  contact  with  the  water, 
ought  to  be  perfectly  waterproof  and  prac- 
tically dry  for  a  head  of  water  up  to  0<i  ft. 
in  height :  and  a  mixture  of  clay  with  ce- 
ment in  the  proportions  of  1 — 7  tends  also 
to  increase  the  tensile  strength  of  concrete, 
while  the  proportion  of  2—7  contains  too 
much  clay  and  weakens  the  resultant  mix- 
ture, and  that  the  tests  containing  alum 
solution  gave  poorer  results  for  tensile 
strength   than  those  without  it. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embanl<ments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Tunnel  Driving  at  Low  Cost.* 

BY    W.M.TER    II.    BUNCE. 

riic  driving  of  the  Cliipeta  adit  at  Ou- 
ray, Colorado,  was  not  especially  notable 
as  an  important  operation,  but  on  account 
of  the  rapid  driving  and  the  resultant  low 
costs,  attention  was  attracted  to  it.  The 
adit  was  projected  as  a  working  entry  to 
simplify  the  mining  of  the  .American-Net- 
tie quartzite  .stratum,  which  had  faulted 
downward.  The  old  entries  were  tortur- 
ous inclines  terminating  at  the  fault.  The 
portal  is  in  the  face  of  the  steep  mountain 
forming  one  wall  of  the  canyon  north  of 
the  town  of  Ouray,  at  an  altitude  of  nearly 
9,000  ft.  and  1,700  ft.  above  the  bed  of  the 
river.  For  economic  reasons  the  power 
plant  was  placed  at  the  river  and  a  line  of 
3%  in.  standard  pipe  was  laid  on  the  sur- 
face to  carry  compressed  air  to  the  adit. 
This  pipe  line,  3,400  ft.  long,  has  given  no 
trouble  in  summer  or  winter. 

During  the  installation  of  the  plant  and 
pipe  line,  work  was  carried  on  by  hand 
labor,  the  adit  reaching  a  length  of  263  ft., 
including  the  portal  section  of  115  ft., 
which  was  heavily  timbered  T  by  T  ft.  in 
the  clear.  Machine  drilling  was  then  start- 
ed and  a  run,  which  lasted  for  five  full 
months,  was  made,  only  two  rounds  of 
holes  being  lost  in  that  period. 

This  run  of  five  months  (152  days)  re- 
sulted in  driving  the  heading  '1V2  by  T^j  ft. 
in  the  clear,  a  distance  of  1,712%  ft.  in 
hard  rock ;  a  monthly  average  of  342%  ft. 
The  best  weekly  record  was  85  ft. ;  the  best 
month  (31  days)  was  359  ft.  But  two  8- 
hour  shifts  per  day  were  employed.  Com- 
pressed air  at  about  100  lbs.  was  supplied 
to  a  pair  of  3%  in.  New  Ingersoll  drills, 
both  mounted  on  one  single-screw  column 
set  horizontally  above  the  muckpile.  The 
round,  consisting  of  from  15  to  19  holes, 
was  drilled — except  the  lifters — from  this 
setting,  the  bar  being  reset  for  the  lifters 
after  the  muck  was  away.  The  cut  was 
taken  from  the  bottom,  uniformly.  Three 
drill  men  tended  the  two  machines,  drill- 
ing a   full  round  each  shift. 

An  unusual  system  of  "mucking"  was 
employed,  which,  perhaps  more  than  any 
other  one  thing,  may  account  for  the  sub- 
stantial rate  of  progress.  The  tunnel  track, 
19-in.  gage,  was  carried  close  to  one  side 
of  the  adit,  and  a  floor  consisting  of  steel 
plates  and  planks  was  maintained  with  the 
greatest  care  for  not  less  than  60  ft.  back 
from  the  heading.  This  floor  was  moved 
forward  every  round.  No  switches  or 
turnouts  were  used ;  cars  measuring  20  cu. 


•Reprinted    from    "Mining    and      Sclentlflo 
Press." 


ft.  capacity  were  specially  designed  and 
these,  although  weighing  empty  1,000  lbs. 
apiece,  were  so  perfectly  balanced  that  the 
eitipty  cars  composing  an  incoining  train 
were  easily  "jumped"  off  the  track  on  to 
this  floor,  the  loaded  cars  passed  by,  and 
then  the  empties  replaced  on  the  track  in 
detail  as  required  by  the  muckers  for  load- 
ing. Muck  was  handled  with  No.  6  square- 
pointed  shovels.  Four  shovelers  and  a 
mule  driver  composed  each  shift.  Track 
was  laid  and  leveled  by  the  muckers.  Each 
shift,  composed  of  drill  men  and  muckers, 
started  work  together.  No  ventilating  sys- 
tem was  installed,  the  smoke  being  blow'n 
back  with  air  from  the  compressor.  The 
adit  throughout  its  entire  length  was  per- 
fectly dry. 

This  adit  was  an  independent  operation, 
the  employes  having  no  other  occupation, 
so  that  their  total  wages  are  a  charge 
against  the  work.  Their  wages  were: 
Foreman,  $5;  drill  men  and  blacksmith,  $4; 
blacksmith  helper.  $3.50:  muckers,  $3; 
compressor  engineers,  $3.50  per  8-hour 
shift.  No  bonuses  were  paid  except  on 
Christmas  day,  when  double  time  was 
given.  The  following  costs  are  computed 
from  March  1,  when  1,835  ft.  (including 
the  portal  section)  had  been  completed,  and 
embrace  every  item  outside  of  construc- 
tion and  equipment  accounts,  which  were 
closed  before  the  current  accounts  were 
opened.  The  "Power"  account  covers  la- 
bor, coal,  oil,  and  lights,  everything  at  the 
compressor  station ;  "Labor"  covers  all 
other  labor  except  that  charged  into  "Lum- 
ber and  Timbers."  "Tunnel  Expense"  cov- 
ers tool  renewals  and  repairs,  blacksmith's 
sundries,  forage,  oils  and  general  sundries 
at  tunnel :  "Track  and  Pipe"  covers  cost 
and  transportation  of  rail,  fittings,  ties, 
pipe,  and  pipe  fittings ;  "E.\pense '  covers 
city  office,  rent,  furniture  and  incidental 
expenses.  The  compensation  of  the  acting 
superintendent  is  nowhere  included  in  the 
costs  as  shown. 

Distribution  Cost  Cost  per 

of  costs.  Total.         per  ft.     cu.  yd. 

Tunnel    expense      $--,56.04       $0,303      $0,145 

Track   and    pipe     1.532.2(i        0.835        0.401 

Power    2,862.71        1.560        0,750 

Lumber  and  tim- 
ber             533.51        0.291        0.140 

Labor     11.981.85        6.529        ,3.138 

Lights 23.3.70        0.127        0.061 

E.xplosives  ....  3,522.06  l.OlIt  O.iiis 
Expense    830.11        0.455        0.219 

Total   1.8.35 

cu.  ft $22,0.59.14      $12.02      $5,772 

Pipe  line  through  tunnel  is  Si-j-in.  stand- 
ard black  pipe.     Track  is  16-lb.  section,  on 


tics  laid  20  in.  apart.  Powder  (40  per 
cent  dynamite)  costs  $<).131.5  at  the  portal. 
Close  estimation  places  its  consumption  at 
14  5  lb.  per  foot  for  machine  driving.  Steam 
in.il  cost  $3  per  ton  at  the  boilers.  The 
.lir  pressure  was  nominally  100  lbs.  and  a 
recortling  gage  kept  on  the  line  proved  of 
value  in  many  ways.  There  was  always 
plenty  of  air.  No  charge  for  depreciation 
of  tools  and  equipment  has  yet  been  en- 
tered; renewals  and  repairs  arc  made  and 
charged  currently  to  "Tunnel  Expense"  and 
the  actual  value  of  the  outfit  to  the  com- 
pany is  about  equivalent  to  new,  as  nothing 
has  been  allowed  to  run  down. 

[The  column  showing  the  cost  per  cu.  yd. 
has  been  added  to  the  original  article.  In 
Engineering-Contracting  for  Jan.  1,  1908, 
p.  9,  a  description  of  some  rapid  tunnel 
driving  for  mining  purposes  in  the  Cripple 
Creek  district  of  Colorado  was  given. 
Some  of  the  methods  used  at  Ouray  were 
similar  to  those  followed  at  Cripple  Creek. 
It  is  of  interest  to  note  that  7  lbs.  of  dyna- 
mite were  used  for  each  cu.  yd.  of  rock 
excavated. — Editors.] 


The    Installation   of  a   Quarry    Plant 
at  Panama. 

Two  million  cubic  yards  of  crushed  rock 
will  be  required  for  concrete  in  the  locks 
at  Gatun  and  the  spillway  in  Gatun  dam, 
on  the  Panama  canal.  There  will  also  be 
other  needs  for  crushed  stone  on  the  canal 
work  and  its  appurtenances.  To  supply 
this  rock  a  quarry  is  being  opened  at 
Porto  Bello,  a  harbor  on  the  Caribbean 
Sea,  18  miles  east  of  Colon.  The  rock  here 
is  a  massive  andesite,  well  suited  for  con- 
crete, and  the  deposit  of  rock  is  large,  as 
exploration  by  means  of  borings,  justifies 
an  estimate  of  20,000,000  cu.  yds.  of  good 
rock. 

The  quarry  is  located  within  25  miles  of 
Gatun,  with  water  transportation.  The  har- 
bor at  Porto  Bello  is  an  excellent  one.  The 
rock  can  be  sent  from  the  quarry  to  the 
crusher,  and  from  the  crusher  to  the  con- 
veying system  by  gravity,  which  should  re- 
duce the  cost  of  handling  it. 

The  quarries  are  being  opened  on  the  hill 
that  arises  almost  sheer  from  the  water,  on 
the  north  shore  of  the  bay.  At  an  eleva- 
tion of  85  ft.  a  45-ton  steam  shovel  is  dig- 
ging a  terrace  around  the  hill  for  the  double 
track  system  to  the  crusher  house.  Exca- 
vation for  the  crusher  plant,  and  grading 
for  the  railway  track  into  the  quarry  is  in 
progress.  This  shovel  was  lifted  from  sea 
level  up  an  incline  120  ft.  long,  on  part  of 
which  the  grade  was  66  per  cent.  A  track 
was  laid  up  the  hill,  an  anchorage  or  "dead 
man"  was  buried  at  the  top  of  the  incline, 
and  a  double  cylinder,  double  drum  hoisting 
engine  of  30  hp..  located  at  the  foot  of  the 
hill,  supplied  the  power,  use  being  made  of 
an  eight  part  tackle. 

At  an  elevation  of  260  ft.  above  sea  level 
a  Decauville  is  in  operation,  distributing 
material  along  the  3,500  ft.  of  hillside  that 
it   is   proposed  to   strip.     Material   is   sent 
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to  tlio  '-'(lo  ft.  level  liy  a  trolley,  operated 
by  a  hoisting  engine  at  the  foot  of  the 
hill.  Stripping  will  be  done  hydraulical- 
ly,  and  lo  this  end  a  10-in.  hydranlic  line 
has  been  rnn  from  elevation  4  to  elevation 
200,  and  ;i.500  ft.  along  the  terrace  at  eleva- 
tion 2G0.  On  the  steep  incline  the  pipe  is 
anchored  in  concrete  piers  about  I'lO  ft. 
apart.  A  pnmp  capable  of  delivering  1,500 
gals,  of  water  per  minute  against  a  total 
stack  and  friction  head  of  4(i0  ft.  has  been 
installed  on  the  shore,  with  an  intake  from 
the  bay.  Steam  for  this  pump  will  be  fur- 
nished by  two  boilers  of  370  hp  ,  now  ready 
for  operation. 

From  the  quarry,  running  from  elevation 
85  to  2(50,  rock  will  be  delivered  at  the 
crusher  plant  at  elevation  85.  This  plant 
will  consist  of  two  No.  9  and  four  No.  (i 
McCully  crushers,  manufactured  by  the 
Power  &  Mining  Machinery  Co.,  of  Cud- 
ahy.  Wis.  These  six  crushers  are  now  on 
the  ground  ready  for  erection.  A  double 
transmitting  pan  conveyor  will  take  the 
crushed  rock  from  the  crusher  to  a  hopper 
beneath  the  shipping  bin  located  on  the 
water  line.  This  hopper  empties  into  a 
double  distributing  bucket  conveyor  whicli 
elevates  the  crushed  stone  and  delivers  it, 
by  means  of  trippers,  at  the  points  desired 
in  the  bin.  Foundations  have  been  in- 
stalled for  the  stone  bin  and  coal  bimkers. 
The  bin  will  have  a  capacity  of  2,400  cu. 
yds.  and  the  bunkers  of  1,000  tons.  The 
stcme  will  be  discharged  from  the  bin  into 
barges  by  gravity.  Twelve  barges  and 
three  tug  boats  will  be  employed  in  tlic 
service  between  Pono  Bello  and  Cristobal. 
Each  barge  will  carry  600  cu.  yds.,  and  it  is 
expected  to  deliver  2,400  cu.  yds.  per  day. 
Delivery  is  to  commence  Jan.  1,  1909. 

At  present  the  drilling  is  being  done  by 
Star  drills,  but  as  soon  as  one  air  com- 
pressor is  installed,  pneumatic  drills  will 
be  used.  .\  permanent  G-in.  air  line  has 
been  laid  at  elevation  200  to  supply  air  to 
all  parts  of  the  quarry.  A  2-in.  water  pipe 
is  al.so  being  laid  at  elevation  288.  Tanks 
with  capacity  of  10.000  gals,  will  be  erected 
at  this  elevation  and  kept  filled  by  pumping 
from  the  water  main.  From  these  tanks 
the  quarters  above  the  reservoir  level  will 
be  supplied  by  gravity,  as  will  steam  shovels 
and  drills  in  the  quarry,  from  a  line  laid  at 
elevation  200.  A  reservoir  has  been  built 
on  an  adjoining  hill. 

Between  the  hill  ui  which  the  quarry  is 
being  opened  and  the  hill  that  forms  one 
side  of  the  reservoir,  is  a  shelf  of  land 
2,000  ft.  long  and  only  a  few  feet  above 
the  water.  On  this  strip  of  land  are  lo- 
cated the  docks,  the  boiler  and  engine 
house,  shipping  bins,  coal  bunkers,  a  ma- 
chine shop,  storehouse  and  other  buildings 
that  form  the  quarry  plant.  The  quarters 
of  most  of  the  men  are  also  located  on  this 
piece  of  land.  Operations  on  developing 
this  quarry  were  started  in  1907. 

We  are  indebted  to  the  Canal  Record  for 
the  above  information. 
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Detailed    Cost    of    Constructing    Two 
Small     Sewers    and    Two    Man- 
holes at  Oskaloosa,  la. 

The  follnwing  cnst  (l;ita  relate  to  the  con- 
struction of  a  12-in.  sanitary  sewer  in  0th 
.■\ve.,  and  an  8-in.  sanitary  sewer  in  South 
Market  street,  Oskaloosa,  la. 

The  Gth  avenue  sewer  consisted  of  1,001 
lin.  ft.  of  12-in.  tile,  five  manholes  and  one 
I.Liuphiilc.  The  work  re(|uired  the  ex- 
cavation of  1,003.8  cu.  yds.  of  material,  the 
average  depth  being  11.4  ft.  and  the  maxi- 
mum depth  10  ft.  On  this  sewer  there  was 
about  250  ft.  of  trench  in  which  the  depth 
was  from  13  to  15  ft.  This  necessitated 
handling  part  of  the  dirt  three  times  be- 
fore it  was  removed  from  the  trench,  which 
added  considerable  to  the  cost  of  excava- 
tion. The  cost  of  the  1,004  lin.  ft.  of  12-in. 
sewer  was  as  follows : 

Lal)or.  Total.  Per  lin.  ft. 

Sewer. 

Trenching    $543.00      $0,541 

Sheeting   72.00  .072 

Laying  tile  40.38  .046 

Back  tilling   93.05  .093 

Miscellaneous  expense, 
laying  pavement,  haul- 
ing, etc 45.00  .045 

Total,  labor  $800.93  $0,797 

Materials : 

Lutnber  for  sheeting $.32.30  $0,032 

Cement  for  joints,  15  sacks  5.40  .005 

Sand  for  joints,  30  bu 1.80  .002 

Jute  calking,  50  lbs 3.50  .003 

Tile,  958  lin.  ft 249.08  .248 

Specials,  14  at  $0.72 10.08  .010 

Total,  materials $302.10      $0,301 

One  lamp  hole,  13  ft.  deep         4.20  .004 

Five   manholes   274.82  .274 

Grand  total $1,382.11      $1,377 

In  the  above  work  there  was  980  lin.  ft. 
of  trenching,  the  cost  per  lin.  ft.  being 
$0,555.  The  cost  of  sheeting  the  980  lin.  ft. 
of  trench  was : 

Per  lin.  ft. 
Total.       Trench. 

Labor   $72.00        $0,073 

Lumber    32.30  .033 


Total    $104.30        $0,106 

There  were  400  joints  requiring  15  sacks 
of  cetnent  and  30  bushels  of  sand,  the  cost 
per  joint  being  $0,018.  The  calking  for  the 
400  joints  took  50  lbs.  of  jute,  or  .125  lb. 
per  joint,  and  cost  $0,009  per  joint. 

The  South  Market  street  sewer  consisted 
of  816.8  lin.  ft.  of  8-in.  tile,  two  manholes 
and  one  lamphole.  There  were  365.9  cu.  yds. 
of  excavation,  the  average  depth  being  6.6 


ft.,   ;iuil    llu'    ni;i.\iuium   ikplh    lo.O   I't,      The 
cost  of  this  sewer  was  as  follows: 

Per  lin  ft. 

Total.  Sewer. 

Trenching   $113.40  $0,139 

Sheeting    trench    and    mis- 
cellaneous         15.00  .018 

Laying  tile   21.25  .026 

Back  filling  15.25  .019 

Cement  for  joints,  C  sacks.       2.1C  .i>02 

Sand  for  joints,  20  bu 1.20  .001 

Tile,  780  lin.  ft 121.60  .149 

Specials,   IH  at  $0.7-.' 12.96  .016 

Total     $302.90      $0,369 

One  lamp  hole,  lo  fi.  deep.       4.30  .005 

Two   n;anholes    04.89  .081 

Gr.iud  total  $372.09      $0,455 

There  was  805.ii  lin.  ft.  of  trenching,  the 
cost  per  lin.  ft.  being  $0.14.  There  were 
327  joints  requiring  six  sacks  of  cement  and 
20  bushels  of  sand,  the  cost  per  joint  being 
$0,011. 

In  the  above  work  the  price  for  laying 
tile  includes  taking  out  the  last  spading 
from  the  bottom  of  the  trench,  and  tamp- 
ing same  about  tile  previously  laid.  I'iacli 
tile  was  laid  to  line  and  grade  from  gr.ule 
cord  supported  over  trench,  the  supports 
consisting  of  two  upright  2  x  4  pieces,  and 
cross  board,  spaced  25  ft.  apart.  Joints 
were  calked  and  cemented,  bevel  pattern, 
with  1:1  Portland  cement  mortar. 

The  backfilling  was  done  with  team  and 
scraper  and  two  men.  Dirt  was  first  put  in 
trench  to  within  about  1  ft.  of  the  top,  and 
the  trench  then  flooded  with  the  fire  hose. 
The  balance  of  the  dirt  was  then  scraped 
onto  the  trench.  This  has  proven  a  very 
satisfactory  method,  as  practically  all  of  the 
dirt  goes  back  into  the  trench  in  a  short 
time. 

The  soil  consists  of  from  1  to  3  ft.  of 
black  loam  on  the  surface,  under  which  is 
tough  clay.  .A.s  the  ground  this  summer 
contained  very  little  water,  only  skeleton 
bracing  was  used. 

The  prices  of  materials  delivered  on  the 
work  were  as  follows : 

Cast  iron  manhole  and  lamphole  covers, 
$0,025  per  lb. 

Wrought  iron  manhole  steps,  $024  each. 

No.  1  vitrified  paving  brick,  $11.00  per  M. 

Cement,  $0.36  per  sack. 

Sand,  $0.00  per  bu.,  100  lbs.  per  bu. 

Jute  calking,  $0.07  per  lb. 

8-in.  tile,  $0.|.j6  per  lin.  ft. 

lO-in.  tile,  $0.26  per  lin.  ft. 

Oak  lumber,  $3.<<.50  per  M. 

The  wages  paid  were  as  follows : 

Brick  masons.  S0..55  per  hour  for  8  hours. 

Tile  layer,  $2.50  per  day. 

Common  labor,  $0.20  per  hour  for  9 
hours. 
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'i'l.iiii  ,111(1  ilriviT  for  liackfilling,  $ii.-lil  per 
linnr. 

Tlic  m.iiilioU-s  were  IxiiU  <if  Xo.  1  vitri- 
lied  paving  l)rick  on  a  foundation  of  1 :1 :8 
concrete  from  8  in.  to  1  ft.  thick  under  the 
walls.  Portland  cement  mortar  mi.xed  1  :- 
was  used  in  building  walls,  all  joints  being 
slushed  full.  The  walls  wore  13  in.  thick  at 
depths  greater  than  about  1"J  ft.  ami  !'  in 
thick  above   this   depth. 

Below  is  given  cost  of  two  uiauholes  of 
dilTerent  depths. 

Manhole   Iti.-5  ft.  deep,   re(iuiriug  -10.1  cu. 
yds.   excavation. 
Excavation : 

Labor  at  $0.20  per  hour $  IMn 

Foundation : 

Labor  at  $0.20  per  hour i.ln 

3  sacks  cement  at  $0.3(1  per  sack ...     1  .OcS 

.4  cu.  yd.  sand  at  $L40  per  yd O.oti 

1  cu.  yd.  crushed  brick  at  $2.30  per 
cu.  "yd 2.30 

Superstructure  Manhole : 

2,.100  brick  at  $1 1.00  per  M 2fi.40 

It!  sacks  cement  at  $0.3()  per  sack.  .  ."i.TIi 
2()  bu.  sand  at  $0.06  per  bu Lot) 

1  C.  1.  cover.  307  lbs.  at  $0.02-5  per 

lb 7.08 

1      dust  pan,  50  lbs.  at  $0.02-5  per  lb.  .  1.2-5 

8  steps  at  $0.24  each 1.02 

2  pieces  split  tile  in  bottom 0.65 

Brick  mason.  10  brs.  at  $0.-55  per  hr.  5.-50 

Hod  carriers  at  $0.20  per  hr 6.00 

Total   cost  of  manhole $72.4t) 

Manhole   8.4    ft.    deep,   requiring    8. 'J   cu. 

yds.  excavation. 

Excavation : 

1  man  13  hrs.  at  $0.20  p.-  br $  2.60 

Foundation : 

Labor  at  $0.20  per  hr 0.80 

2  sacks  cement  at  $0.30  per  sack. . .  o.72 
.25  cu.  yd.  sand  at  $L40  per  cu.  yd.  o.:i5 
.5  cu.  yd.  crushed  brick  at  $2.30  per 

cu.  yd 1  15 

Superstructure  IManhole : 

1.100  brick  at  $11.00  per  M 12.10 

6  sacks  cement  at  $0.36  per  sack. . .  2.16 

10  bu.  sand  at  $0.06  per  bu 0.60 

1  C.  L  cover,  307  ft.  at  $0,025  per  lb.  7.68 

1  (lust  pan,  50  lbs.  at  $0,025  per  lb. .  1.25 

3  steps  at  $0.24  each 0.72 

2  pieces  split  tile  in  bottom 0.40 

Brick  ma5on,  8  brs.  at  $0.-55  per  br.  4.40 
Hod  carriers  at  $0.20  per  hr 1.60 

Total  cost  of  niaubolc $36.-53 

All  of  the  above  work  was  done  this 
summer  by  day  labor  under  the  supervision 
of  Mr.  E.  F.  Bridges,  City  Engineer,  to 
whom  we  arc  indebted  for  the  information 
from  which  this  article  was  prepared. 


The  Turkish  government  has  engaged  the 
English  engineer,  Sir  William  Willcocks,  to 
superintend  the  irrig.ition  works  in  Meso- 
potamia and  other  parts  of  the  Turkish  em- 
pire. It  is  believed  that  with  the  expendi- 
ture of  $40,000,000  on  the  Tigris  Canals 
1,2-50,000  acres  could  be  irrigated. 


Methods  of  Making  Repairs  to  a  72- 

In.  Steel  Main   Undei   30-Ft.  of 

Water.* 

IIV    .\.     W.    CUDUEnACK.f 

The  pipe  to  which  these  repairs  were 
made  is  a  part  of  the  plant  of  the  Jersey 
City  Water  Supply  Co.  furnishing  Jersey 
City.  X.  J.,  with  water.  This  line  is  about 
21  miles  long,  and  runs  from  a  large  stor- 
age reservoir  at  Boonton,  X.  J.,  across 
country  to  Jersey  City,  and  con.'iists  of  con- 
crete conduits,  tunnel  and  steel  pipe.  The 
jxirtion  of  this  line  in  question  under  the 
Hackensack  River  was  laid  in  UI02.  and 
consists  of  11/16  in.  riveted  steel  pipe,  li  ft. 
in  diameter. 

I  he  nictbod  eui|)loyed  in  laying  the  pipe 
was  as  follows :  The  pipe  was  furnished 
on  the  ground  in  about  28-ft.  lengths,  made 
up  of  four  sheets.  These  were  connected 
upon  the  west  bank  of  the  Hackensack 
River  on  staging  suitable  for  the  purpose, 
carried  out  across  the  river  and  supported 
on  floats.  As  the  pipe  was  connected,  it 
was  enclosed  in   reinforced  concrete  rings. 


and  m.ike  an  examination.  After  consider- 
able trouble  the  contractor  who  laid  the 
pipe,  and  who  was  making  the  repairs,  suc- 
ceeded in  getting  the  water  out  on  about 
-  Jan.  10,  l!IO;J.  It  was  then  discovered  that 
the  pip'e  had  opened  up.  In  other  words,  a 
plate  had  parted  about  seven-eighths  of  the 
way  around  the  pipe,  the  widest  opening, 
2V2  ins.,  being  on  the  bottom.  It  was  re- 
paired by  putting  a  complete  ring  of  steel 
plate  inside  the  pipe  over  the  break  and 
fastening  with  stud  bolts.  The  ring  was 
put  on  in  five  pieces  and  the  repairs  (inally 
completed  about  Feb.  16,  lOi);-!,  two  months 
after  the  break  was  first  discovered. 

No  further  tro.dale  was  experienced  with 
this  pipe  until  some  time  in  1904,  when  an 
examination  of  the  river  crossing  developed 
the  fact  that  there  was  a  small  leak.  This 
was  discovered  by  the  sound  which  was 
plainly  audible  when  passing  over  the  pipe 
in  the  river  in  a  boat.  In  November.  1904, 
a  diver  was  employed  to  make  an  external 
e-xamination  of  the  pipe,  but  he  could  dis- 
cover no  leak,  except  the  noise.  Shortly 
afterwards  it  was  observed  that  considera- 
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which  were  made  in  forms  and  slipped  over 
the  pipe  and  afterwards  grouted,  making 
eventually  a  continuous  concrete  covering. 
The  weight  of  the  pipe  and  concrete  cover- 
ing was  just  sufficient  to  sink  it.  After  the 
pipe  composing  the  river  crossing  was  com- 
pleted and  entirely  supported  by  barges,  it 
was  low'ered  to  its  final  position  in  a  trench 
that  had  been  prepared  for  it  by  dredging, 
as  shown  by  Fig.  1. 

.\t  the  time  the  pipe  was  lowered  into 
place  and  just  as  it  was  tilled  with  water  a 
break  occurred  in  a  field  joint  at  approxi- 
mately the  center  of  the  river.  The  exact 
point  of  this  break  is  noted  on  Fig.  1.  This 
break  was  first  noticed  Dec.  15,  1902,  short- 
ly after  the  pipe  was  lowered  into  place  and 
filled  with  water,  and  before  the  ends  of 
the  pipe  were  connected  to  the  balance  of 
the  line.  After  discussing  the  possible 
character  of  the  break  and  the  method  to 
be  employed  in  repairing  it,  it  was  decided 
to  build  bulkheads  in  each  end  of  the  pipe, 
force  the  water  out  by  air  pressure,  go  in 


•Paper  read  before  Amorlcan  Waterworks 
Association,  at  Wasliinston.  D.   C. 

tEngineer  .Jersey  City  Water  Supply  Co.. 
.Jersey  City,  N.   J. 


blc  water  was  being  lost  between  Boonton 
and  Jersey  City.  The  measurement  of  the 
water  flowing  into  the  pipe  was  made 
through  sluice  gates  at  the  intake  at  Boon- 
ton,  and  at  Jersey  City  through  a  72-in. 
Venturi  meter.  The  noise  at  the  river 
crossing  made  by  the  leak  continued  to  in- 
crease, and  the  difference  in  the  quantities, 
also  increased,  until  the  loss  was  between 
5  and  6  million  gallons  daily,  as  measured 
at  Boonton  and  Jersey  City. 

In  the  fall  of  1907  a  diver  was  again  em- 
ployed to  examine  the  pipe  from  the  out- 
side, and  this  examination  made  Oct.  7, 
1907,  showed  that  there  was  a  substantial 
stream  of  water  coming  out  of  the  pipe  at 
about  Station  1022  -f  .50.  shown  on  Fig.  1. 
The  diver  reported  that  the  stream  coming 
from  the  pipe  was  of  sufficient  velocity  and 
volume  to  force  his  body  to  one  side  when 
he  passed  in  front  of  it,  and  that  there 
was  a  hole  in  the  concrete  covering  on  the 
side  of  the  pipe  about  10  ins.  square,  and 
that  the  velocity  was  so  great  that  he  could 
not  feel  of  the  pipe  to  determine  the  char- 
acter of  the  injury  to  the  steel  plates.  The 
diver's    descrintias     of    the     leak    and   the 
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•quantity  of  water  being  lost,  convinced  ns 
that  we  should  make  repairs  at  once. 

It  was  at  first  decided  that  repairs  might 
be  made  more  economically  without  the  aid 
of  air  pressure,  and  plans  were  made  to  get 
at  the  leak  by  pumping  nut  the  water.  This 
pipe  crossing  the  Hackcnsack  River  is  in 
the  middle  of  the  Hackcnsack  Meadows, 
and  about  two  miles  from  the  nearest  point 
that  could  be  reached  by  wagon  road,  and 
at  least  two  miles  froin  the  nearest  point 
where  power  could  be  obtained.  After  con- 
sidering the  feasibility  of  getting  electric 
power  to  operate  the  pumps,  which  would 
of  necessity  have  to  be  placed  inside  the 
pipe  in  order  to  handle  the  water,  it  was 
decided  that  the  cost  of  getting  electric 
power  would  be  excessive,  and  the  difficulty 
of  getting  a  steam  plant  there  and  handling 
the  exhaust  pipes  within  the  main  pipe,  led 
us  to  decide  to  abandon  this  method  and 
make  the  repairs  by  means  of  compressed 
air. 

A  compressed  air  plant  of  sufficient  ca- 
pacity to  handle  the  job.  together  with  the 
necessary  boiler  power  to  operate  it,  was 
secured  from  the  O'Roiirke  Construction 
Co.  of  New  York,  shipped  to  the  river 
crossing  by  barge,  and  set  up  on  the  west 
bank  of  the  river.  At  about  400  ft.  west 
from  the  break  a  48-in.  tee  had  been 
placed  in  the  line  when  it  was  built,  with  a 
main  line  48-in.  valve  on  either  side  of  it, 
and  a  48-in.  valve  on  the  tee;  also  a  main 
line  48-in.  valve  on  the  east  side  of  the 
river.  This  afforded  means  of  getting  into 
the  pipe  without  cutting  the  main  line.  .-\n 
air  lock  was  obtained  and  fitted  to  the 
flange  of  the  valve  in  the  tee,  the  plant  set 
up  and  got  in  working  order.  About  200 
ft.  east  of  the  48-in.  branch  which  afforded 
a  means  of  entering  the  pipe,  and  there- 
fore 200  ft.  nearer  the  river  and  the  break, 
was  a  manhole.  As  soon  as  the  pressure 
was  ofl  the  main  line,  the  cover  was  re- 
moved from  this  manhole,  and  another 
cover  which  had  been  previously  fitted  with 
a  3-in.  tapped  opening  through  which  a  3-in. 
nipple  was  screwed,  was  put  on  in  its 
place.  From  this  manhole  we  then  con- 
nected a  line  of  -S-in.  screw  wrought  iron 
pipe,  which  had  been  previously  prepared  in 
suitable  lengths  and  carried  this  3-in.  pipe 
down  the  72-in.  pipe  toward  the  break  as 
the  water  was  forced  out  of  the  T2-in.  pipe 
through  the  break  by  the  pressure  of  the 
air.  This  3-in.  pipe  acted  as  a  discharge 
for  the  water  after  the  break  has  been  stop- 
ped up  and  no  more  water  could  be  forced 
out  that  war,  and  proved  of  sufficient  ca- 
pacity. 

On  Dee.  1,  1007,  we  made  the  first  move 
towards  getting  into  the  pipe  to  determine 
the  nature  of  the  break.  We  shut  down  the 
main  line  valve  on  either  side  of  the  river, 
thus  isolating  the  river  crossing,  which  is 
about  1,000  ft.  in  length.  These  valves 
were  finally  closed  at  about  2  p.  m.  After 
these  valves  were  closed  the  48-in.  valve  on 
the  branch  was  opened  and  as  much  water 
allowed  to  run  out  this  section  of  pipe 
through  the  airlock  as  would  do  so.    Then 


the  airlock  was  closed  and  the  air  com- 
pressor was  started.  No  difficulty  was  met 
in  forcing  out  the  water  until  it  got  to 
such  a  level  in  the  pipe  that  the  air  would 
escape  through  the  top  of  the  break.  As 
soon  as  this  point  was  reached  the  air  es- 
caped with  such  rapidity  that  no  further 
progress  could  be  made  towards  forcing 
out  the  water.  Several  schemes  were  tried 
before  we  finally  succeeded  in  plugging  up 
the  crack  sufficiently  to  hold  the  air  and 
force  out  the  rest  of  the  water.  It  being 
in  the  winter  time  it  was  exceedingly  un- 
pleasant to  wade  in  water  up  to  ones  neck 
and  by  hand  plug  up  the  crack  with  clay. 
Large  quantities  of  waste  and  gasket  yarn 
were  floated  out  on  boards  in  the  pipe  and 
the  crack  partially  plugged  in  this  way,  but 
tliis  method  was  found  to  be  slow  and  un- 
satisfactory. Finally  the  foreman  in  charge 
of  the  work  waded  out  in  the  water  in  a 
diver's  suit  and  succeeded  in  plugging  up 
the  crack  with  clay,  after  which  there  was 
no  further  difficulty  in  forcing  out  the 
water  sufficiently  to  allow  men  to  enter  and 
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examine  the  pipe  thoroughly.  It  was  dis- 
covered that  the  pipe  had  cracked  about 
three-fifths  of  the  way  around,  the  crack 
being  on  top,  and  open  at  its  widest  part 
from  %  in.  to  %  in.  This  work  took  all 
Sunday  afternoon,  Dec.  1st,  all  day  Mon- 
day, the  2nd,  and  up  to  2:30  p.  m.  on  the 
3rd,  when  we  finally  got  down  so  could 
make  an  examination  and  determine  the 
nature  of  the  rupture  in  the  pipe.  At  this 
time  we  were  notified  by  Jersey  City  that 
they  were  getting  short  of  water,  and  that 
we  would  have  to  turn  the  water  through 
this  72-in.  pipe  again  in  order  to  maintain 
their  supply.  The  water  was  again  sent 
through  the  pipe  at  6  p.  m.,  Dec.  3. 

Owing  to  the  difficulty  of  maintaining  the 
supply  to  Jersey  City  without  this  72-in. 
main  being  in  service,  and  therefore,  the 
time  for  making  repairs  being  limited,  to 
practically  a  48-hour  period,  it  was  seen 
that  it  would  be  utterly  impracticable  to 
repair-  this  break  in  the  manner  that  the 
first  break  had  been  fixed.  It  had  been 
our  intention  before  examining  the  break 


to  make  repairs  as  before,  i.  c.,  to  rivet  on 
patches  with  stud  bolts,  but  we  now  de- 
cided that  this  could  not  be  done  without 
delay  and  that  repairs  must  be  made  in  the 
shortest  possible  time,  and  the  question  was, 
how  repairs  could  be  made  so  that  they 
might  be  completed  in  the  least  possible 
lime.  After  considerable  discussion  of 
various  plans  proposed,  it  was  decided  to 
put  an  internal  ring  in  the  pipe,  and  our 
first  thought  was  to  make  this  ring  of  cast 
iron.  After  considering  the  subject  in  all 
its  phases,  especially  the  difficulty  of  han- 
dling the  heavy  weight  of  iron  that  would 
be  necessary,  it  was  finally  il'cided  to  make 
the  internal  sleeve  of  stc.  I  plate.  This 
sleeve  was  made  up  of  '.l.rcc  steel  plates, 
2  ft.  wide  by  G  ft.  long,  as  shown  by  Fig.  '1. 
It  was  thought  that  these  plates  could  be 
bent  to  form  an  angle  for  bolting  together, 
as  shown  on  the  drawing,  but  it  was  dis- 
covered that  this  could  not  be  done  without 
cracking  the  plates,  and  angles  were  riveted 
to  the  plates  to  form  flanges.  Set  screws 
were  put  in  the  plates  to  assist  in  adjusting 
and  holding  the  sleeve  in  position  in  the 
pipe. 

Several  materials  were  considered  as  fill- 
ing between  the  sleeve  and  the  pipe.  Pyro- 
cenit  was  one  of  these;  this  is  a  patent  ce- 
ment which  will  expand  upon  setting.  This 
cement  was  rejected  as  a  filling  because  of 
the  time  necessary  for  its  setting,  which  in 
that  position  would  have  been  at  least  24 
hours  before  it  would  have  been  safe  to 
let  water  come  in  contact  with  it.  Lead,  in 
its  usual  fonn,  was  rejected  because  of  the 
impracticability  of  pouring  the  joint  com- 
pletely, and  the  fact  that  even  if  it  were 
possible  to  pour  it,  it  could  not  be  caulked 
its  entire  depth.  Lead  wool  was  finally  de- 
cided upon  as  the  material  to  be  used  in 
filling  the  joint.  This  was  selected  on  ac- 
count of  the  facility  with  which  it  could  be 
handled,  the  fact  that  it  could  be  placed  in 
the  presence  of  water,  and  that  it  could  be 
caulked  in  the  entire  depth  of  the  joint. 

After  the  first  examination  of  the  pipe 
was  made,  the  actual  starting  of  repairs 
was  delayed  for  several  days  until  arrange- 
ments to  supply  Jersey  City  with  water, 
while  the  conduit  was  out  of  service,  were 
made,  and  the  repairs  proper  were  begun 
on  Dec.  If.  1007.  The  water  was  turned  oflF 
at  8.45  a.  m.  on  this  date,  and  the  pipe 
finally  emptied  below  the  position  of  the 
break  the  necessary  tools,  sleeve,  materials, 
etc.,  gotten  in  the  pipe  by  fi  p.  m.  During 
the  night  the  sleeve  was  placed  in  position 
ready  for  the  filling  material. 

After  the  sleeve  was  placed  in  position, 
the  center  of  the  joint  around  the  row  of 
circumferential  rivets  of  the  pipe  and 
where  the  crack  was  located,  was  thor- 
oughly caulked  with  ordinary  gasket  yarn 
smeared  with  clay,  in  order  to  prevent  the 
water  working  in  and  getting  in  around  the 
layers  of  lead  wool  which  were  to  follow, 
and  to  act  as  backing  for  the  first  layer  of 
lead.  Then  the  filling  was  continued  from 
either  side  with  lead  wool  and  thoroughly 
caulked  to  within  about  two  inches  of  the 
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Hillside  edge  o{  the  sleeve.  This  outside 
space  was  filled  with  strips  ot  solid  lead,  .'1 
or  1  ft.  long,  which  had  been  poured  in 
molds  the  thickness  of  the  joint,  thorough- 
ly caulked,  and  leaving  the  sleeve  finished 
ill  position  as  shown  in  detail  on  the  longi- 
tudinal sectional  elevation,  Fig.  2.  The 
work  of  caulking  in  the  lead  wool  was  be- 
gun at  ti  a.  in.,  Dec.  '20,  and  carried  on  con- 
tinuously until  finished,  and  the  water  again 
turned  on  about  7  p.  ni.  of  the  same  day. 
making  the  total  time  that  the  conduit  was 
out  of  service  approximately  30  hours.  The 
pipe  was  tested  for  leakage  when  the  water 
was  turned  on  and  found  to  be  tight. 

Special  home-made  caulking  tools  were 
used  in  placing  the  lead  wool  in  the  joint. 
The  men  who  actually  made  the  repairs 
worked  in  two  shifts  of  live  men  and  fore- 
man for  each ;  two  hotirs  in  and  two  hours 
out  of  the  conduit,  the  same  men  working 
in  this  way  from  start  to  finish  of  the  job. 
The  men  were  all  from  the  regular  work- 
ing force  of  the  company,  and  were  se- 
lected for  their  known  qualities  of  endur- 
ance, and  to  their  faithfulness  is  due  very 
largely  the  successful  completion  of  the  job 
in  so  short  a  time. 

To  Chris  McGarry.  the  general  foreman 
in  charge  of  the  work,  great  credit  is  due 
for  the  careful  and  complete  manner  in 
which  he  carried  out  the  plans,  and  pro- 
vided for  all  emergencies  likely  to  arise  in 
such  an  undertaking. 

Acknowledgment  is  hereby  made  of  the 
assistance  and  advice  given  in  planning  and 
carrying  out  this  work  to  John  H.  Cook, 
hydraulic  engineer  of  the  company;  Edlow 
Harrison,  chief  engineer  of  the  company; 
J.  Waldo  Smith,  consulting  engineer,  and 
Fred  Gubelman,  of  the  O'Rourke  Construc- 
tion Co.  of  New  York. 


Of  the  total  of  3,252,506  cu.  yds.  of  mate- 
rial  excavated  in  August,  on  the  Isthmian 
Canal,  the  dredges  in  the  .Atlantic  and  Pa- 
cific  Division    took   out    1,375,991    cu.  yds., 
states   the    Canal    Record.     The   following 
table  shows  the  work  done  by  each  dredge : 
Atlantic  Division. 
Excava- 
Name  and               tion. 
class  of  dredge.          Cu.  yds.         Material. 
.\ncon  (sea-going  suc- 
tion)       335,846  Earth 

No.    1     (French      lad- 
der"      135.610  Earth 

No.      6     (French    lad- 
der)      130.210  Earth 

.Mliuli   (dinner)    18.620  Rock 

Cliagrcs   (dipper)    17.931  Rock  and  earth 

Ifi-in.    suction    9.943  Earth 

No.  82  (20-ln.   suction)  51.505  Earth 

Pacific  Division. 
Culebra        (sea-going 

suction)     431.296  Mud 

Gopher       fsea-golng 

ladder,    French)     ..  .161,588  Mud  and  coral 

rock 
No.     82       (French  lad- 
der)      144.SftO  Mud 

For  the  sea-going  suction  dredges,  Cidc- 
bra  and  Ancon,  the  measurements  are 
scow  or  bin  measurements,  but  for  all  oth- 
er dredges  the  measurements  are  made  in 
place  by  soundings  and  cross  sections. 


Labor  Cost  of  Constructing  74   Brick 
Vaults  for  Underground  Con- 
duit on  One  Job. 

The  standard  vault  for  underground  tele- 
phone conduit  has  until  recently,  when 
concrete  has  been  used  to  considerable  ex- 
tent as  noted  in  our  issue  of  August  12. 
UHi,*<.  been  usually  a  vault  with  concrete 
bottom  and  top  and  brick  walls.  This  is 
the  type  of  vault  for  wliich  costs  arc  given 


in  tile  accompanying  tables  I  to  IV,  in- 
clusive. These  vaults  were  all  built  on  one 
job;  they  comprise  onl  ya  part  of  the  vault 
work  and  have  been  selected  as  represent- 
ing typical  work. 

Shes,  of  I'aulls. — The  sizes  of  the  vaults 
costs  of  which  are  given  were  No.  2,  4  and 
10.  These  vaults  are  shown  by  Figs.  1,  2 
and  3,  respectively.  The  specified  construc- 
tion was  substantially  as  follows: 

The  excavation  shall  be  suflficiently  deep 


TAIiLE  I.- 


No.  ot 


-COST  OF  CONSTRUCTING  24,  NO.  10,  BRICK  VAULTS  FOR  UNDERGROUND 

CONDUIT. 


vault. 


Cost  of 
teaming. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
IT. 
IS. 
19. 
20. 
21. 


$3. 


Cost  of 

excavating. 

$30.43 

24.97 

30.85 

42.30 

12.20 

22.10 
8.75 

14.50 

22.00 

20.00 
9.42 

40.66 

21.33 

23.06 

47.48 

21.47 

21.29 

38.50 

37.35 

25.00 

33.30 

19.67 

30.56 

30.31 


Cost  of 
mixing 
coiuTcte 

.and 
cement. 
$2.20 

3.97 

3.86 

6.68 

1.14 

1.49 

1.25 

1.12 

2.91 

3.90 

4.75 
12.61 

4.62 

7.77 

8.86 
13.61 

9.94 

6.45 

8.08 

5.24 

7.42 

4.82 

4.48 

5.40 


Cost  of 
la.ving 
brick: 
$23.11 
39.06 
35.48 
40.39 
21.76 
15.78 
20.25 
21.95 
27.65 
24.50 
22.72 
2S.90 
28.23 
23.69 
21.99 
32.77 
36.80 
25.56 
30.57 
20.38 
25.71 
21.64 
20.96 
27.75 


(;!ost  of 
placing  floor 
and  top. 
$7.08 

7.35 
12.66 
32.42 

5.47 

5.22 

5.22 

5.51 

3.54 

3.46 

5.34 
11.26 

7.54 

7.55 

7.75 

5.68 

7.12 

8.54 

7.85 
10.23 
14.72 
15. fit 

io.es 

8.30 


Total 
cost. 

$65.87 
82.67 
97.85 

126.79 
43.46 
52.04 
41.78 
48.43 
63.44 
58.82 
48.59 

114.34 
85.02 
79.82 

105.45 
97.43 
94.71 
85.99 
91.66 
73.82 
92.12 
80.15 
83.14 
96.46 


Super- 
vision. 
$5.11 
14.72 
31.20 
14.44 
6.49 
4.48 
3.96 
4.78 
6.23 
5.18 
5.79 
26.83 
16.80 
14.94 
33.15 
23.10 
24.21 
19.10 
21.31 
17.02 
21.37 
11.45 
9.47 
11.67 


No. 

hours 

worked. 

157^^ 

I73vi 

216 

449 

122 

150% 

llOV. 

148  " 

194 

169>4 

136 

270% 

179 

173% 

21  ly, 

187 

182 

201 

238 

180 

222  y. 

191 

218 

225 


23 

24 

Total      $2ST.2S         $630.50         $132.39  $613.60         $216.10         $1,909.87         $352.86       $4,705% 

Average      ...     $11.97  $26.25  $55.16  $26.82  $9,004  $79.58  $14.70  196.06 

Notes: — No.  1,  sand  and  clay,  had  to  sheet  on  account  of  spring,  surplus  earth  scattered: 
No.  2.  hard  clay:  No.  3.  hard  clay;  No.  4.  quicksand  and  water,  .spring  in  vaults,  had  to 
sheet  and  put  bottom  on  in  sections:  No.  5.  sand,  pumped  water  all  day:  No.  6.  hard  clay, 
paid  bricklayer  $3.50  per  day:  No.  7.  sand;  No.  S,  sand:  No.  9.  hard  clay:  No.  10.  hard  clay: 
No.  11.  sand,  had  to  sheet;  No.  12.  quicksand  and  water,  built  after  conduit  was  completed: 
Nos.  13  and  14,  macadam  on  hard  clay,  built  after  conduit  was  completed;  No.  15.  quick- 
sand and  water,  special  watchman  on  account  of  turn  in  road  hiding  excavation,  built  after 
conduit  was  completed:  No.  16.  macadam  on  hard  clay,  built  after  conduit  was  completed: 
No.  17,  hard  clay,  rain  caused  cave  in:  No.  IS,  hard  clay,  built  after  conduit  was  com- 
pleted, caved  in.  had  to  sheet:  No.  19.  hard  clav.  rain,  built  after  conduit  was  completed, 
caved  in.  had  to  sheet;  No.  20.  hard  clay,  caved  in.  had  to  sheet:  No.  21.  hard  clay,  built 
after  conduit  was  completed;  Nos.   22  and  23,   clay,  built  after  conduit  was  completed. 


TABLE   II.- 


-COST   OF  CONSTRUCTING   SIX  NO.   2  AND  23  NO.   4   BRICK  VAULTS  FOR 
UNDERGROUND    CONDUIT. 


No.  of 
vault. 

1 

2 

3 

Cost  of 

teaming. 

$2.50 

3.06 

4  00 

Cost  of 

excavating. 

$3.66 

4.15 

10.82 

4.10 

6.68 

2.96 

$32.37 
$5,395 
$4.54 

3.40 

3.33 

3.56 

3.56 

4.68 

5.36 

3.56 

3.56 

6.40 

2.40 

3.56 

3.59 

4.66 

5.12 
10.21 

5.54 

9.00 
12.79 
11.82 
12.78 

9.64 
10.04 

$143.10 
$62.22 

Cost  of 
mixing 
concrete 

and 

cement. 

$2.44 

1.99 

.88 

1.40 

.97 

1.00 

Cost  of 
laying 
brick. 
$8.43 
8.21 
23.40 
5.21 
12.07 
20.75 

Cost  of 

placing  floor 

and  top. 

$2.68 

2.90 

5.77 

2.35 

2.47 

3.86 

$20.23 
$3.34 
$4.79 

3.85 

4.03 

3.78 

3.27 

3.78 

3.52 

.3.79 

3.34 

3.14 

2.54 

2.20 

1.55 

4.36 

3:53 

6.45 

7.82 

4.50 

.5.18 

4.16 

8.24 

8.16 

7.90 

Total 
cost. 
$19.71 
20.31 
41.87 
15.91 
25.21 
30.98 

Super- 
vision, 
$1.40 
1.43 
2.83 
1.44 
1.59 
1.93 

No. 

hours 

worked. 

63 

52 

125 

4 

2.85 
3.02 

46% 
71% 
8S 

6 

2.41 

Total... 
Average 

la 

2a 

3a 

4a 

5a 

6a 

7a 

....    $17.84 

$2.97 

$5.13 
3.37 
3.84 
4.14 
5.10 
4  53 
3.74 

$8.68 
$1,447 
$5.23 
4.67 
3.07 
2.13 
1.85 
3.83 
4.21 
2.83 
2.08 
1.85 
2.31 
1.88 
1.36 
2.97 
2.25 
3.U 
4.18 
3.63 
3.32 
.5.42 
3.59 
3.00 
4.30 

$78.07 
$13.01 
$9.43 
9.58 
10.42 
13.86 
11.12 
11.17 
12.55 
10.51 
9.35 
9.62 
13.45 
12.20 
12.79 
10.S3 
11.00 
12.22 
10.28 
11.42 
It. 40 
15.10 
13.38 
12.84 
14.77 

$269.29 

$11.71 

$156.99 
$26,165 
$29.12 
24.87 
24.69 
27.47 
24.90 
27.99 
29.38 
23.28 
22.10 
24.78 
24.10 
30.49 
27.79 
28.43 
26.77 
37.46 
32.52 
32.43 
34.31 
4  4.43 
52.39 
44.16 
49.88 

$723.74 
$31.47 

$10.62 
$1.77 
$6.22 
4.64 
4.88 
5.53 
4.59 
5.36 
5.65 
4.62 
4.20 
5.17 
5.56 
6.30 
5.89 
5.93 
5.94 
8.00 
6.78 
7.04 
7.64 
8.47 
11.54 
S.99 
10.17 

$149.11 
$64.83 

446 
74.3 

.58% 

61% 
55 

65% 

8a 

2.59 

52% 

9a 

10a 

3.77 
3.77 

49% 
56% 

11a 

1 2a 

3.40 
10.65 

49  " 
52 

1 3a 

8.50 

51U 

14a.    ..      . 

5  61 

64 

15a 

4.87 

60 

1 6a 

5.47 

84 

17a 

4.70 

66% 

18a 

3  88 

76 

19a 

1  62 

90 

20a 

7  93 

105 

21a 

14.40 

94 

22a 

23a 

10.52 
. ..        12.87 

87% 
89 

Total    .. 
vVverage 

....$134.40 
....   $58.43 

$7.3.07 
$3.18 

$103.88 
$4..52 

1.553% 
67.5 

Contracts  have  been  awarded  by  the  U. 
S.  War  Department  for  the  con.struction  of 
ten  torpedo  boat  destroyers. 


Notes: — Nos.   1  and   2,  sand,  paid   bricklayer  $3.50  per  day; 
had   to  sheet  and  jmmp  and   paid   bricklayer   SO   cts.   per  hour: 
$3.50   per   dav;    No.    5,    sand,    paid   bricklayer  80   cts.   per   hour: 
$3.50  per  day:   No.    la   to  23a.  very  hard  clay:  Nos.    la   to   1.5a,   liullt  along  with 
ing  done  by  machine:  Nos.   lOa  to2;!a.  caved  in.  built   in  rear  ot  conduit 


No.   3.   quicksand  and  water. 

No.    4.   sand,    paid   bricklayer 

No.    6,    sand,    paid   bricklayer 

onduit.  mix- 
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to  bring  the  top  of  the  vault  I'M  ins.  be- 
low street  grade  and  sufficiently  wide  and 
long  to  give  a  clearance  of  (>  ins.  outside 
of  the  brickwork  all  around  the  vault,  ex- 


bottoni  placed  and  tamped  in  one  layer 
sufficiently  wide  and  long  to  project,  all 
around,  2  ins.  beyond  the  foundation 
courses   of   brick.     The    walls    shall    be    of 


Concrete, 
.  9"fx>r 


EncfrContr. 


Fig.  1. 


EinqrContr 


Fig.  2. 


cept  rn  stifT  clay  when  the  excavation  may 
be  made  to  the  outside  dimensions  of  the 
vault.  In  constructing  the  vault  the  bot- 
tom shall  first  be  tamped  and  the  concrete 


hard  burned  "bric'.v  laid  in  cement  mortar 
with  'l'-Iu.  horizontal  and  %-in.  vertical 
joints.  Walls  shall  be  9  ins.  thick,  with 
every  si.xth  course  of  bricks  laid  as  head- 


TABLE 

III.— COST 

OF  CONSTRUCTIXG 

NINE  NO.   1   BRICK 

VAULTS 

FOR   U 

NUER- 

GROUND    CONDUIT. 

Cost  of 

mixing 

concrete 

Cost  of 

Cost  of 

No. 

No.  of 

Cost  of 

Cost  of 

and 

la\'ing 

placing  floor 

Total 

Super- 

hours 

vault. 

teaming. 

excavating. 

cement. 

brick. 

and  top. 

cost. 

vision. 

worked. 

1 

$4.25 

$11.48 

$6.84 

$9.55 

$4.73 

$36.85 

$8.30 

76% 

2 

4.20 

8.00 

1.58 

34.58 

4.03 

.52.39 

2.84 

101 

3 

5.00 

4.22 

.62 

17.56 

2.33 

29.73 

3.23 

64 

4 

4.00 

11.28 

1.58 

29.82 

4.S7 

51.65 

10.58 

117 

5 

4.50 

6.20 

1.79 

33.42 

2.00 

47.91 

13.34 

95 

6 

8.00 

10.13 

.94 

18.84 

2.94 

40.85 

10.01 

79 

10.50 

13.92 
8.33 

1.64 
.97 

29.42 
18.32 

5.32 
2.24 

60.80 
35.86 

8.65 
7.58 

123 

g 

6.00 

72 

9; 

3.50 

5.18 

$78.74 

2.60 

22.68 

3.92 

37.88 

7.20 
$71.73 

82i4 

Total    .. 

....   S49.95 

$18.56 

$214.19 

$32.48 

$393.92 

810 

Average    . 

... .     $5.55 

$8.75 

$2.06 

$23.80 

$3.61 

$43.77 

$7.97 

90 

Notes: — These  vaults  were  built  after  the  conduit  was  completed:  there  was  more  super- 
vision than  was  necessarv'  on  account  of  not  wishing  to  lay  oft  assistants  until  another 
section  was  completed.  No.  1.  hard  clay:  No.  2.  hard  clay,  bricklayer  very  slow;  No.  3. 
hard  clav:  Nos.  4  to  9.  hard  clav.  slow  bricklayer,  rain,  very  wet,  hard  to  pump. 


TABLE  IV. 


-COST  OF  CONSTRUCTING  SEVEN  NO.  4  AND  FIVE  NO.  10  BRICK  VAULTS 
FOR    UNDERGROUND    CONDUIT. 


No.  of 
vault. 

1 

2 

3 

4 


Cost  of 

teaming. 

$3.50 

3.50 

3.50 

6.17 

7.34 

10.90 

10.60 


Total    $45.51 

Average    $6.50 

la $16.65 

2a 16.58 

Sa 23.71 

4a 30.78 

5a 15.00 


Cost  of 

placing  floor 

and  top. 

$5.48 

5.00 

5.80 

5.00 

3.48 

3.21 

4.44 


$32.41 
$4.63 

$10.70 
11.10 
18.87 
15.63 
18.12 


Total 
cost. 
$42.18 
35.51 
36.35 
30.63 
38.14 
35.28 
38.04 

$256.13 
$36.59 
$97.37 

80.99 
127.40 
107.07 

87.66 


Super- 
vision. 
$13.00 
11.99 
12.93 
8.24 
10.27 
9.04 
9.72 

$75.19 
$10.74 
$20.69 
16.28 
32.37 
28.32 
28.33 


No. 
hours 
worked. 
115V. 
79% 
86 
6»ti 
79 

_78H 

573% 
81.5 
252% 
192 
262 
243% 
193 


1,143 
228.6 


Total     $102.72         $152.31  $35.82         $135.22  $74.42  $.500.49         $125.99 

Average    $20.54  $30.46  $7.16  $27.04  $14.88  $100.10  $25.20 

Notes:— Nos.  1  to  5.  hard  clav;  Nos.  6  and  7.  hard  clay,  had  to  haul  brick  from  another 
vault;  No.  la  to  5a,  hard  clay;  No.  3a.  concrete  vault  built  by  mistake  and  torn  out.  had 
to  change  conduit. 


crs.  Mortar  shall  be  mixed  on  closely 
laid  timber  platforms  or  in  wooden  boxes. 
Tlie  sand  shall  be  spread  2  ins.  thick  and 
the  cement  evenly  distributed  over  its  top 
and  the  mass  turned  three  times  dry  with 
hoes.  Water  shall  be  added  to  make  a 
stiff  paste  and  the  mass  turned  again  three 
times  with  hoes.  Mortar  shall  be  used 
within  .30  minutes  after  mixing  and  shall 
be  1  cement  and  .3  sand. 

Organhaliofi  and  Wages.— 'I'hc  vault 
gang  consisted  of  12  to  !■">  men,  an  assist- 
ant foreman  and  a  team.  The  wages  paid 
were   as  follows :  Per  !)-hr.  Day. 

Foreman ^i.oit  to  $\.IH) 

Assistant  foreman    2..'J0  to    3.00 

Timekeeper  2.(H)  to    2..5I) 

Watchman  2.00 

Waterboy   l.Oi) 

Laborers  2.00 

Teams  .5.00 

Bricklayers 6.5  to  75  cts.  per  hour 

Costs.— \n  Tables  I  lo  IV  the  cost  of 
placing  floor  and  top  includes  the  cost  of 
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Fig.  3. 


setting  frame  and  cover  and  of  resurfacing 
the  street.  The  cost  of  supervision  in- 
cludes carfare  and  board :  it  is  given  sep- 
arately for  sake  of  study  but  the  total  cost 
includes  the  cost  of  supervision.  The  work 
given  in  Tables  I  and  1 1  was  done  by  one 
foreman,  that  given  in  Table  III  by  another 
and   that  given  in  Table  IV  by  another. 

Wc  are  indebted  for  these  cost  data  to 
Mr.  Clarence  Mayer.  Chicago.  III.,  under 
whose  direction  t!ie  cost  records  were  col- 
lected by  special  cost  men  on  the  job. 


The  management  of  the  German  railroads 
has  ordered  a  higher  speed  on  the  main 
lines,  so  that  instead  of  Oo  kilometers  (.5-5.92 
miles),  as  heretofore,  it  will  be  liXi  kilome- 
ters  (62.13  miles)   per  hour. 


The  Third  Biennial  meeting  of  the  .\mer- 
ican  Public  Works  .\sfociation  will  be  held 
Sept.  "29  and  30  at  Batterj*  Park  Hotel. 
Ashvillc.  X.  C 
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Method  and  Cost;  Some  Old;  Some 
New. 
Macadam  Construction  at  Termini  and 
Intersections.  -Macailam  roads  arc  often 
damaged  at  tluir  termini  and  at  intersec- 
tions with  clay  roads  from  having  (he  te- 
nacious clay  of  the  mud  roads  slicking  to 
wheels  passing  from  tlie  latter  to  the  for- 
mer dropped  on  their  surface.  This  drop- 
ping of  clay  usually  causes  a  picking  up 
process,  converting  the  surface  into  a  se- 
ries of  undulations.  At  intersections  and 
ends  of  macadam  roads  where  this  condi- 
tion is  likely  to  ensue  3-in.  stone  is  often 
placed  on  the  surface  of  the  connecting 
road  for  a  distance  of  80  to  100  ft.  This 
rough  surface  will  cause  the  wheels  to  drop 
iieir  burden  of  clay  before  reacliing  the 
ni.acadam  road  and  the  section  of  clay  road 
thus  treated  will  eventually  be  cemented 
into  a  good   surfaced   road. 

Per  Cent  of  Engineering  for  Road 
Construction. — During  1905  and  1906 
there  were  Iniilt  in  New  Castle  County, 
Delaware,  7.48  miles  of  macadam  road  and 
2.9  miles  of  gravel  road.  The  per  cent  of 
engineering  expenses  on  these  roads  varied 
from  2  per  cent  to  3.7  per  cent,  the  aver- 
age being  2.2  per  cent.  In  Madison  Conn-, 
ty,  Tennessee,  24%  miles  of  macadam  roads 
were  built  at  a  cost  of  $I1.5,fi81.71.  The 
cost  of  engineering,  superintendence  and 
surveys  was  $7,016.3-5,  or  about  6  per  cent 
of  the  total  amount  e.xpended.  In  Penn- 
sylvania the  average  cost  of  inspection  on 
roads  built  for  the  State  Highway  Depart- 
ment has  been  3  per  cent  of  the  cost  of  the 
road  and  the  average  of  engineering  ex- 
penses has  been  2  per  cent.  In  New  Jer- 
sey the  per  cent  of  engineering  expenses 
to  the  total  cost  on  state  roads  construct- 
ed in  1907  varied  from  4.6  to  2.4,  the  aver- 
age being  3.2  per  cent. 

Rolling  Snow  on  Roads. — For  over  15 
years  the  State  of  Wrmont  has  been  roll- 
ing the  snow  on  its  public  roads.  Many 
other  states  have  now  taken  up  the  prac- 
tice. The  advantage  of  rolling  over  meth- 
ods of  removing  snow  is  that  a  hard,  wide, 
level  track  is  made,  which  permits  teams 
to  pass  one  another  without  danger  or  in- 
convenience, the  snow  being  compacted  for 
a  width  of  8  or  10  ft.,  and  it  is  therefore 
smootli  on  either  side  of  the  beaten  path. 
Snow  rollers  are  usually  from  5  to  5%  ft. 
in  diameter,  built  in  two  sections  of  from  4 
ft.  to  5%  ft.  in  length,  with  as  little  space  as 
possible  between  the  two  sections.  The 
roller  should  be  constructed  of  two  sec- 
tions of  such  length  as  will  permit  it  to  pass 
readily  within  the  rails  of  bridges  in  the 
town.  Many  rollers  are  built  with  a  snul) 
pole,  which  is  attached  to  a  Iiob-sleigh,  and 
to  which  from  four  to  six  horses  are  at- 
tached. The  first  rolling  should  take  place 
as  soon  as  6  to  8  ins.  of  snow  have  accu- 
mulated on  the  surface  of  the  road,  and 
again  upon  the  accumulation  of  every  ad- 
ditional n  to  8  ins.  When  drifts  are  en- 
countered the  snow  should  be  leveled  be- 


fore the  roller  is  drawn  over  it,  thus  keep- 
ing an  even  surface.  There  should  be  a 
roller  to  each  25  or  30  miles  of  road  in  a 
town.  The  cost  of  rolling  is  from  2-">  els. 
to  50  cts.  per  mile. 

Hauling  in  Road  Construction. — In  the 
construction  of  a  system  of  macadam  roads 
in  Madison  County,  Tennessee,  it  was  found 
lliat  with  the  ordinary  farm  wagon,  provid- 
ed with  slats  and  sideboards,  and  holding  1 
cu.  yd.,  that  the  average  team  would  travel 
in  a  10-hour  day  an  average  distance  of  24 
miles.  To  accomplish  tliis  distance  re- 
quired continual  urging  of  the  team.  The 
price  paid  for  wagon,  team  and  driver  was 
$2.50  and  the  haul  being  only  one  way, 
the  cost  per  cubic  yard  per  mile  for  hauling 
was  therefore  20.83  cts.  During  tlie  fall 
months,  the  weather  being  cool,  a  different 
plan  was  tried,  a  10-hour  day  being  based 
on  28  miles  of  travel  for  each  team  at  the 
above  named  rate.  Signboards  placed  along 
the  road  at  regular  intervals  marked  the 
time  in  hours  and  minutes  allowed  the  own- 
er of  each  team  for  material  delivered  be- 
tween these  points,  a  record  being  kept 
by  the  foreman  in  charge.  It  was  found 
that  some  drivers  pushed  their  teams  ex- 
ceedingly hard  and  forced  them  to  travel 
as  much  as  40  miles,  so  that,  at  the  close  of 
the  second  day's  work,  the  team  was  laid 
up  on  account  of  overwork.  On  the  other 
hand,  a  few  team  owners  fell  below  the  for- 
mer earnings,  but  solely  on  account  of  in- 
ferior teams  and  incompetent  drivers.  The 
distance  of  28  miles  with  favorable  weath- 
er conditions  was  found  to  be  all  that  a 
good  team  could  cover  in  10  hours,  and  be 
able  to  keep  at  it  continually.  The  cost 
of  hauling  at  this  rate  was  17.8G  cts.  per  cu- 
bic yard  per  mile  of  actual  haul. 

"Home-Made"  Plant  for  Putting  in 
Coffer  Dam, — In  the  construction  of  the 
foundations  for  the  power  house  of  the 
hydro-electric  plant  at  the  University  of 
Iowa  most  of  the  work  was  done  by  stu- 
dents in  the  Engineering  Department  un- 
der the  direction  of  one  of  the  professors. 
The  coffer  dam  was  30  ft.  x  60  ft.,  and  the 
working  plant  for  constructing  it  was  rather 
simple,  yet  effective.  For  driving  the  piles, 
a  variable  speed  8-hp.  motor  from  the  elec- 
trical laboratory  of  the  college  was  mount- 
ed on  a  frame  together  with  the  drum  from 
a  steam  hoisting  engine.  This  drum  was 
belt  connected  to  the  motor  and  had  a  fric- 
tion clutch  and  brake.  The  pile  driver 
consisted  of  two  4x6  leads,  20  ft.  in  length, 
well  braced.  The  hammer  weighed  1,000 
lbs.  and  the  motor  at  slow  speed  operated  it 
rapidly  and  effectively.  When  it  was  de- 
sired to  sharpen  the  sheet  piles  or  make  a 
special  pile  the  motor  belt  was  changed 
from  the  hoisting  drum  to  a  circular  saw, 
and  the  motor  run  at  its  highest  speed.  The 
sheet  piles  consisted  of  three  thicknesses 
of  cypress  plank,  each  plank  llVjxl%  when 
.surfaced  on  both  sides  and  edges.  A  4- 
in.  tongue  and  groove  was  found  to  work 
well,  making  a  very  tight  joint.  Ten  %  in. 
bolts  were  used  for  each  pile,  and  the  points 


were  shod  with  thick  hoop  iron.  Before 
driving,  the  groove  of  each  pile  was  greased 
with  cheap  car  track  grease,  it  being  found 
that  this  materially  increased  the  case  with 
which  the  piles  could  be  placed  and  kept 
in  position.  It  was  also  iliscoxercd  later 
that  the  grease  made  the  coffer  dam  tighter 
and  the  piles  much  easier  to  pull.  The 
piles  w-ere  made  very  carefully,  and  %vere 
sharpened.  For  pumping  out  the  coffer 
dam  a  Gould  0-in.  centrifugal  dredging 
pump  was  purchased  and  a  fourtii-class 
thrcshini;   niacliine    rented 

Cost  of  Superintendence  of  Irrigation 
Canals. — The  following  table  showing 
the  cost  per  acre  for  superintendence  and 
distribution  of  water  from  the  irrigation  ca- 
nals of  the  State  of  Colorado  has  been  taken 
from  the  13th  liiennial  report  of  the  Slate 
Engineer.  The  irrigated  land  in  Colorado 
is  divided  in  five  divisions,  eacli  under  the 
supervision  of  a  division  engineer.  Each 
division  is  subdivided  into  districts,  each  dis- 
trict being  under  the  supervision  of  a  wa- 
ter commissioner,  who  is  assisted  by  deputy 
water  commissioners.  Water  commission- 
ers receive  $5  per  day.  and  deputy  commis- 
sioners $2.50  per  day  when  working.  The 
table  was  compiled  from  the  reports  made 
by  the  water  commissioners  and  shows  the 
cost  of  superintendence  and  ditch  riders  per 
acre.  This  is  really  the  cost  of  distributing 
the  water.  The  table  shows  the  cost  of 
superintendence  for  the  entire  district.  The 
several  canals  in  the  district  may  have  a 
greater  variation  in  cost  per  acre  than  the 
district  themselves.      The  table  follows: 

Cost  per  Cost  per 

acre  for  acre  for 

Superinten-  Superinten- 

Water  District  Xo.      deuce  and  dence  and 

distribution  distribution 

of  water.  of  water, 

1905  1906. 

1   $0.09  $0.16 

•_'  0.15  0.13 

4  0.32  0.21 

5 •              0.06 

»i  0.09  0.0^ 

7  0.14  0.16 

8  0.50  0.30 

0  0.21  0.20- 

12 0.23 

14 0.11 

17  0.14 

.1  0.14  0.12 

i;T 0.17 


The  Chilean  Government  has  awarded  the 
contract  for  the  improvement  of  the  har- 
bor of  Valparaiso  to  the  firm  of  BatignoUos. 
Fould  &  Co.,  a  French  concern.  The  work 
will  include  a  breakwater,  H,281  ft.  long; 
docks.  fi,-">62  ft.  long,  at  which  ships  can 
touch  ;  rock  work  extending  the  docks  to- 
ward Fuerte  Andes :  roads  to  connect  the 
docks :  coal  docks,  and  all  the  machinery 
and  equipments  for  the  works.  The  work 
is  to  be  entirely  completed  in  seven  years, 
and  the  contract  price  is  about  $19,.500.0t'K). 
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The    Weights    of    Sieel    Bridges  for 

Highway,    Railway    and    Electric 

Railway,  Spans   of    lo-ft. 

to  300-ft. 

In  our  issue  of  Sept.  2  we  gave  tlie 
amounts  of  materials  and  the  costs  of  some 
30  concrete  highway  and  railway  bridges. 
In  this  issue  and  in  subsequent  issues  we 
shall  give  similar  data  for  use  in  estimat- 
ing the  approximate  cost  of  steel  bridges. 
In  this  issue  we  shall  confine  ourselves  to 
the  weights  of  standard  bridges  on  the 
Northern  Pacific  Ry.  and  on  the  Santa  Fe 
Ry.,  followed  by  Tyrrell's  formulas  for  cal- 
culating the  weights  of  bridges  of  moderate 
size. 

In  later  issues,  data  (including  costs)  as 
to  numerous  specific  bridges  will  be  given, 
inchiding  swing  bridges,  lift  bridges,  arch 
and  suspension  bridges. 

U'l-ights  of  Standard  Bridges.  A.  T.  & 
S.  F.  /?y.— These  single  track  bridges  are 
designed  to  carry  a  moving  load  of  two 
139-ton  consolidation  engines,  followed  by 
a  train  weighing  3,200. lbs.  per  lin.  ft.,  ac- 
cording to  specifications  drawn  in  1002. 
Estimated  Weishts  of  Single  Track  Through 

Pin    Truss    Bridges;    Atchison.    Topeka    & 

Santa  Fe  Ry. 
Span  c.   to  Weight 

c.  of  pins.  per  sran. 

Class. 


Ft.  Lbs. 

too  193.700' 

103  183.300 

110  195.300 

124  236.800 

126  283.900= 

128  244.300" 

130  251. .=500 

130  258.200< 

134  263.200 

149  295.500 

149  347.500= 

160  341.900 

164  346.100 

172  371.700 

200* 499.500" 

210t 490.400" 

260  702.400' 

300  914.500" 


D 
D 

D 


C 
C 
D 
D 
C 
C 
C 
C 
C 
C 


Note — All  truss  spans  of  140  ft.  and  less 
have   stiff   bottom  cords. 

•Soft  steel.     tMedium  steel. 

•.  ■  and  ^  stiff  bottom  chord  carries  floor; 
"130-ft.  span  shortened:  'span  for  5°  curve; 
'  parallel  chords;  '.  *,  »  chords  not  parallel. 

C — Deep  floors.     D — Shallow  floors. 
Estimated    W'ei.sht    of    Single     Track     Plate 

Girder  Bridges;  Atchison,  Topeka  &  Santa 

Fe   Ry. 

Deck  Girders     Through  Girders 
Class      Class      Class      Class 
A  B  C  D 

Span.  Lbs.       Lbs.       Lbs.         Lbs. 

26    ft 12.800     17.900     

30    ft 16.000     23.900     34.300 

32    ft 17.500     25.800     37.100 

34    ft 20.000     28.600     

36     ft 21.600     .■?2.100     44.700 

40    ft 24.300     36,600     49.600 

40   ft.    10°    curve  24.600     

42    ft 26,000     39,200      

44  ft 28,300     36,000     

45  ft 35,500     45,000     63,400 

48  ft.  5°   curve 64.100 

48  ft.   10°   curve 64.400 

50    ft 36.900     49,800     68,600 

52    ft 40,900     50,000      73,000 

54    ft 42,500     53,500     76.800 

58    ft 58.500     

60    ft 51.500     62.400     80.200     90.400 

60  ft.  5°  curve 80.600     91.600 

60    ft.    10°    curve 81.100     92.6')0 

62    ft 93.600 

64    ft 56.100     66.800     82.200     97.700 

64   ft.  5°  curve 89.100     

64  ft.   10°  curv^e 89.700     

66    ft 58.600     

70    ft 68.800     83.300  105.000  112.000 

70   ft.    5°    cur\-e 105.800  113.100 

70   ft.    10°    curve 106.300  113.900 

75    ft 78.500     94,800  113,200  129.200 

75    ft.    S"    curve 113.700     

75    ft.    10°    curve 114.000     

80    ft.*    88.500     124.100  136.400 

90    ft.'    110.600     159.900  172.200 

100    ft 133.600      

105%  ft 218.500     


•Weights  given  for  girders  Class  C  and  D 
are  for  round  ended   girders. 


Classes  A  and  C  are  designed  in  the 
most  economic  manner  and  are  used  where- 
cver  possible.  Class  B  is  for  spans  of  the 
least  depth  consistent  with  good  service. 
Class  I)  is  for  spans  with  shallow  floors. 

Classes  B  and  D  are  used  only  where 
it  is  less  expensive  to  use  these  shallow 
bridges  than  to  change  the  grade  line.  The 
tabular  weight  is  the  calculated  weight  plus 
2'^9f-  If  the  shipped  weight  is  in  excess 
of  the  tabular  weight  the  excess  is  not 
paid  for. 

Weights  of  Sliiiidard  Bridges,  N.  P.  Ry. 
— In  1899  standard  plans  were  made  for 
Northern  Pacific  Ry.  bridges.  The  assum- 
ed live  load  was  two  Mil-ton  locomotives, 
followed  by  4,000  lbs.  per  lin.  ft.  of  track. 
The  following  table  gives  the  approximate 
weights  of  single  track  steel  bridges,  the 
weights  being  given  closely  enough  for  pur- 
poses of  preliminary  cost  estimates. 

I   Beam : 
Span  in  ft.  Weight  in  lbs. 

20 10,000 

30 20,000 

Deck  Plate  Girders : 

2o 13,000 

35 20,000 

40 2.5,000 

50 .37,000 

60 50.000 

70 03.000-73,000 

80 06,000 

90 113,000 

100 133,000 

Through  Plate  Girders : 

40 40,000 

50 53,000 

60 70,000 

70 88,000-98,000 

80 118,000 

90 142,000 

100 170.000 

Deck  Lattice : 

•    110 1,j0,00O 

120 165,000 

Through  Lattice : 

110 174.000 

120 21.">,riOn 

Deck  Pin  Spans : 

1,30 202.0(111 

140 220,0011 

1.50 244.01111 

160 264,0011 

170 297,000 

180 330,000 

190 360,000 

200 392,000 

Through  Pin  Spans : 

1.30 210,000 

140 230,000 

1.50 252,000 

160 2«0.000 

170 .303,000 

180 340,000 

190 374,000 

200 410,000 

Formulas  for  tl'eights  of  Raikivy 
Bridges. — Mr.  Tyrrell  gives  the  following 
formulas:  All  weights  (IV)  are  per  lineal 
foot  of  single  track  bridge  for  steel  only : 
units  10,000  to  12.0(X>  lbs.  per  sq.  in.     The 


live  loads  asstimcd  are  two  engines  weigh- 
ing 100  tons  each,  and  4,000  lbs,  per  lin.  ft. 
of  track. 

Deck  plate  girder  bridge.  ((■  =  100 -(-  9  L 
Deck        lattice       girder 

bridge     /f.-=  100-1-    «     /_ 

Half  through  plate  girder 

bridge  with  floor /^=:  100  -|-  12      /. 

Same    with    ties    on 

shelf   angle    W  =  200  +   SVk  L 

Same     with     trough 

floor    /F  =  600 -I-  10      /, 

Riveted     through     truss 

bridge    (/•  =  400-|-    6     /, 

Riveted        deck        truss 

bridge,  ties  on  top  chord./! '  =  200 -I-  7  /, 
Pin  through  truss  bridged' =  400 -|-  ,5V4 /, 
Pin    deck    truss    bridge 

with  stringers  ((•'  =  400  +   i;     /. 

Pin    deck    truss    bridge, 

ties  on  top  chord IV  =  300  -f    fi      /. 

lf'=weight  of  steel,  lbs.  per  lin.  fl. 

/.  ^  span  in  feet. 

Railway  Trestles. — .Assumed  loads  same 
as  above ;  weight  of  spans  as  above.  Weight 
of  bents  and  bracing  is  9  lbs.  per  sq.  ft.  of 
side  profile  from  ground  to  base  of  rail. 

Mr.  Tyrrell  also  gives  the  following  for- 
mulas for  the  weights  of  single  track  rail- 
way bridges,  for  spans  of  3o  to  230  ft.,  de- 
signed according  to  Cooper's  E  .50  loading : 

Deck  plate  girders.   1/' =  100 -f  12 /,.    ... 

Through   plate   girders.   /(' =  .500 -f  12 /.. 

Through  truss  spans.  ((' =  600 -f- 7 /,. 

'f'^ weight  in  lbs.  per  lin.  ft. 

/-^span  in  feet. 

Add  90%  for  double  track  bridges. 

Johnson's  "Modern  Framed  Structures" 
gives  the  following  formulas  for  the  same 
loading : 

Deck  plate   girders.    (('=1.50-1-12/... 

Through   plate  girders.    ((' =  .5tX> -1- 12  f.. 

Through  truss  spans,  (('  =  6.50  +  '  L. 

Cooper's  E  50  loading  provides  for  a 
train  of  two  "consolidation  engines"  (177% 
tons  each,  including  tender),  followed  by  a 
uniform  live  load  of  .5,000  lbs.  per  lin.  ft. 

Formulas  for  Weight  of  Eleelrie  Railway 
Bridges— 'S\r.  H.  G.  Tyrrell  gives  the  fol- 
lowing formulas  for  weight  of  single  track 
electric  railway  bridges  of  5  ft.  to  200  ft. 
span.  The  weights  include  steel  only,  with- 
out safety  stringers.  The  live  load  is  as- 
sumed to  cover  the  span  from  end  to  end. 
The   details  are  figured  for  riveted  joints 

I-beam  spans  of  5  to  20  ft.,  I('':=.jO-I- 
5L, 

For  truss  spans  of  40  to  200  ft.,  loaded 
with  15-ton  cars,  or  1,0()0  lbs.  per  ft.,  ff'  = 
200  -f  0.8  L. 

For  truss  spans  of  20  to  180  ft.,  loaded 
with  30-ton  cars,  or  2,000  lbs.  per  lin.  ft.. 
fr/  =  2.50-|-1.5/,. 

For  deck  plate  girder  spans,  loaded  with 
2,000  lbs.  per  lin.  ft.,  »'  =  30-l-5/.. 

/(^=  weight  of  steel  per  lin.  ft. 

L  =  span  in  feet. 

Electric  railway  trestles :  Weights  of 
spans  same  as  above:  weights  of  bents  and 
bracing  is  6  lbs.  per  sq.  ft.  of  side  profile 
from  ground  to  base  of  rail. 

Formulas     for     Weight     of     Highway 
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Bridges.— Mr.  11.  G.  Tyrrell  gives  the  fol- 
lowing formulas  for  the  weight  of  steel  in 
Highway  truss  bridges : 

L 

Wilh  sidewalks.  If  =  2.8  + 

11.3 

L 

Wilhoiit  .sidewalks,  I/' =^5  4"  — 

9.5 
/,  =  length  of  span  in  feet. 
/f  =  weight  of  steel  per  sq,  ft.  of  lloor, 
inchiding  both  carriageway  and  walk.  The 
weight  includes  bracing  and  shoe  plates, 
but  not  joists  or  floor.  These  formulas 
were  based  upon  designs  of  through  truss 
spans  from  50  to  150  ft.,  for  roadways 
ranging  from  14  to  20  ft.  wide.  The  trusses 
are  riveted.  The  live  load  assumed  was  80 
lbs.  per  sq.  ft.  for  trusses  and  100  lbs.  per 
sq,  ft.  floor  beams,  or  a  6-ton  wagon.  These 
bridges  have  timber  joists  and  a  floor  com- 
posed of  two  layers  of  plank. 

The  following  formulas  are  for  plate  gir- 
der highway  bridges  having  16  to  24  ft. 
roadway  and  20  to  80  ft.  span,  loading  same 
as  above. 

L 

Through  plate  girder.   W  =  3  -f- 

4.25 
L 
Deck  plate  girder,  IF  =  2.1  +  — 

5 
((■^weight  of  steel  per  sq.  ft.  and  does 
not  include  the  timber  stringers  and  plank 
floor. 

For  highway  bridges  with  solid  floors 
(assumed  dead  weight  of  floor,  150  lbs.  per 
sq.  ft.),  Mr.  Tyrrell  gives  the  following  for- 
nuilas : 

L 

Ucck  plate  girder  bridges       IV  =3-t- 

2.6 
L 

Halt  through  girder  bridges  IV  =3  + 

2.4 
L 

Truss   bridges  IV  =^3-1- 

4 


The  work  of  deepening  the  Manchester, 
England,  ship  canal  to  a  uniform  depth  of 
28  ft.  from  Eastham  to  No.  9  dock  at  Man- 
chester, involving  over  three  years'  con- 
tinuous work  and  a  heavy  expenditure,  has 
been  completed. 


.A  large  coal  handling  plant  containing 
novel  features  is  to  be  built  at  Phila- 
delphia, One  of  the  features  of  the 
plant  is  a  machine  to  take  a  boat  out 
of  the  water,  elevate  it  about  60  ft. 
in  the  air,  and  turn  it  upside  down  to 
discharge  the  coal.  The  coal  after  being 
discharged  may  be  delivered  into  other  ves- 
sels or  conveyed  into  storage.  Means  are 
also  provided  for  taking  coal  out  of  stor- 
age and  delivering  it  into  vessels.  Pro- 
vision is  made  for  screening  the  coal  and 
handling  it  with  minimum  breakage.  The 
McMylcr  Mfg.  Co.,  of  Cleveland,  O.,  has 
the   contract   for   the  plant. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
gineering-Contracting. If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  OSSO.  Contractors'  Machinery  and 
Supplies.  W.  M.  i'atlison  Supply  Co.,  Cleve- 
land, O. 

This  Is  a  special  27G-page  catalog  of  ma- 
chineiy  and  supplies  used  by  contractors. 
Piuctioally  everytliing  generally  <ised  in  con- 
tracting work  is  listed  with  illustrations, 
tallies  of  sizes,  capacities,  etc.  There  is  also 
a  full  Inde.x.  The  aitalog  is  one  that  every 
contractor  should  have  on  tile. 

No.  0S81.  Hoisting  Engineers.  S.  Flory 
Manufacturing  Co..   13angor,   Pa. 

The  line  of  hoisting  machinery  manufac- 
tured by  tills  company  is  generally  well 
known  to  contractors.  This  catalog  lists 
practically  the  full  line  with  tables  of  sizes 
and  capacities,  brief  discriptions  and  illus- 
trations. Tlie  catalog  contains  170  large 
pages  and  has  a  complete  index.  Contrac- 
tors and  otliers  having  use  for  steam  and 
electric  hoists,  derricks,  cableways,  dredging 
machinery,  etc.,  should  secure  a  copy. 

No.  0SS2.  Reinforced  Concrete  Pipe.  Re- 
inforced Concrete  Pipe  Co.,  Jackson,  Mich. 

This  very  liandsome  GS-page  pamphlet 
contains,  besides  many  excellent  illustra- 
tions of  concrete  pipe  sewer  work,  a  general 
description  of  the  construction  of  the  special 
pipe  made  by  the  above  company,  the 
claims  of  this  pipe  for  sewer  work  and 
many  testimonials  of  its  successful  use.  The 
pamphlet  should  be  secured  by  city  engi- 
neers  for   study   and   reference. 

No.  0SS3.  Power  Pumps. — Dean  Bros.,  In- 
dianapolis,  Ind. 

This  40-page  catalog,  known  as  No.  71, 
illustrates  and  describes  the  numerous  styles 
and  sizes  of  power  driven  pumps  manufac- 
tured by  this  company.  Tills  company  also 
makes  steam  driven  pumps. 

No.  0884.  Slide  Rule.— M.  J.  Eichhorn, 
Electrical  Engineer,  5759  Aberdeen  St.,  Chi- 
cago.  111. 

A  leaflet  devoted  to  a  description  of  this 
trigonometric  slide  rule.  It  is  meant  to  be 
supplemental  in  its  use  to  the  Mannheim 
rule,  being  graduated  for  the  solution  of 
triangles.  The  face  of  tlie  rule  is  arianged 
tor   the   solution   of  the   formula: 

C=  =  A=  +  B=  —  2  A  ,<  B  Cos  C. 

No.  0885.  Industrial  Railways. — .Arthur 
Koppel  Co.,  1635  Machesney  Bldg.,  Pittsburg, 
Pa. 

This  18-page  catalog,  well  printed  and  ar- 
tistic in  appearance,  is  given  over  to  illus- 
trating and  describing  the  use  of  Koppel 
dump  cars  and  industrial  railways  for  con- 
tracting work,  such  as  excavating  eartii  and 
rock,  street  and  road  work,  railroad  and 
reservoir  construction  and  concrete  work. 
This  catalog  will  be  found  of  interest  to  con- 
tractors. 

No.  0886.  Concrete  Mixers. — Nims  Con- 
crete Machiner>'.   Pliiladelijliia,  N.    Y. 

An  excellent  lH-jiage  catalog  of  this  double 
cubical  mixer.  Tliis  mixer  is  tlie  result  of 
a  contractor's  experience  with  otlier  ma- 
chines. Seeing  tlieir  dertciencies  in  his  daily 
use  of  mixers,  he  invented  tliis  one,  in  wliich 
it  is  claimed  that  many  objectonal  features 
lia\'e  been  eliminated.  The  working  of  the 
mixer  is  described  and  illustrated  and  also 
tile  Ictading  and  measuring  dc\'ice.  The  cata- 
log also  sliows  the  adaptability  of  tiie  mixer 
to  various  kinds  of  work. 

No.  0887.  Ore  and  Coal  Handling  Plants, 
Grab  Buckets. — .\ndresen-Evans  Co..  Monad- 
nnck    Block,   Chicago,   111. 

This  16-pagc  pamphlet  is  an  unusually 
good  example  of  descriptive  catalog  writ- 
ing. Tile  description  of  the  special  grab 
Ijucket  being  advertised  is  full  and  clear 
and  the  comparison  between  grab  bucket 
and  clam  shell  bucket  operation  is  iiUcrest- 
Ing.  Besides  the  special  grab  bucket,  the 
pamphlet  describes  the  Anderson-Evans 
conveyor  bridge  and  the  Anderson-Evans 
unloading  and  .storage  plant.  The  pamphlet 
is   worth    securing. 

No.  0S8S.  Filter  Presses.— AVilllam  R.  Pcr- 
rln  &  Co.,  Chicago,  111. 

This  32-page  pamphlet  illustrates  and  lists 


the  full  line  of  Illlcr  prt.'sses.  engines  and 
pum|>H  made  tiy  the  Hrm  named.  These 
preHHes  are  made  in  all  Miz»*8  for  all  uses. 

No.  088S.  Concrete  Chimneys.- \Vm.  G. 
Ilartranfl  Cement  Co.,    Phlladelplila.   Pa. 

Tills  circular  gives  views  of  a  number  of 
liandsome  concrete  I'hlmneys  built  of  the  Old 
l)l^nUnio^  Portland  Cement  .-iold  by  the  above 
named'  Ilrm. 

No.  0890.  Reinforced  Concrete  Slab  Test 
-Trussed  Concrete  Steel  Co..   Detroit.   Midi. 

Reprint,  with  diagrams  and  tallies,  of  <»f- 
tii-ial  r<.*p«»rt  of  a  load  test  made  on  a  reln- 
lorcid  concrete  slab  13  ft.  1  in.  by  10  ft.  3 
in.  Tile  lest  was  made  by  Prof.  Peter  Gil- 
lespie of  the  Faculty  of  Applied  Science  of 
the   Univr'rstly  of   Toronto. 

No.  0S9I.  Elevating.  Conveying  and  Power 
Transmitting  Machinery.  -  WelUr  .Mfg.  Co.. 
Chicago,   ill. 

This  is  a  general  catalog  of  .'.10  pages  il- 
lustrating and  listing  with  tables  and  de- 
scriptive text  all  of  the  full  lines  of  machin- 
ery, supplies  and  tools  made  by  the  above 
company  for  grain  elevators,  flour  mills,  re- 
fineries, cement  and  piiosphate  works,  etc.. 
etc.  The  catalog  is  cloth  bound  and  fully 
indexed  and  should  be  had  by  everyone  using 
elevating  and   conveying  machinery. 


Personals. 

Mr.  C.  L.  de  .Muralt  lias  been  reappointed 
Professor  of  Electrical  Engineering  at  the 
University  of  Michigan  for  the  coming  year. 

Mr.  J.  Walter  Ackerman  has  resigned  his 
position  as  Resident  Engineer  of  the  Ithaca 
Street  Railway,  of  Ithaca,  N.  Y..  to  become 
Superintendent  of  tlie  water  works  system 
of  the  city  of  Auburn,  N.  Y. 

Messrs.  Andrew  J.  McCabe.  A.  C.  Spencer 
and  C.  M.  Johns  liave  organized  the  McCabe 
Construction  Co.,  of  Portland,  Ore.,  and  will 
engage  in  railroad  construction  work  in  the 
states  of  Oregon,  Idaho  and  Washington. 

Mr.  G.  J.  Ray,  formerly  Division  Engineer 
on  the  Delaware,  L;ickawanna  &  Western  R. 
R.,  lias  entered  the  employ  of  Timothy 
Burke,  a  railroad  contractor,  who  has  the 
contract  for  Section  No.  1  of  the  Lacliawanna 
cut-off  in  New  Jersey. 

Mr.  A.  R.  Cook.  Division  Engineer  of  the 
Northern  Pacific  Ry.,  with  headquarters  at 
Tacoma.  Wash.,  has  been  appointed  Engineer 
in  Cliarge  of  Maintenance  of  Way  of  the  lines 
west  of  Trout  Creek,  with  headquarters  at 
Tacoma.  Mr.  B.  L.  Crosby  succeeds  Mr. 
Cook. 

Mr.  Frank  M.  W^illiams  has  been  nomi- 
nated as  the  Republican  candidate  for  State 
Engineer  and  Surveyor  of  New  York.  Mr. 
Williams  at  present  is  Resident  Engineer  in 
tile  New  Y'ork  State  Engineer's  Department. 
He  was  graduated  from  Colgate  University 
in   1895  and   is  35  years  old. 

Mr.  R.  C.  White  has  been  appointed  Divi- 
sion Engineer  of  tlie  Memphis  Division  of  the 
St.  Louis.  Iron  Mountain  &  Southern  Ry., 
succeeding  Mr.  S.  E.  Hanna,  wlio  has  been 
appointed  Division  Engineer  of  the  Missouri 
Division,  with  office  at  De  Soto,  Mo.  Mr. 
Hanna  succeeds  Mr.  E.  C.  Welch,  trans- 
ferred. 

Gardner  D.  Hiscox,  author  of  a  number  of 
technical  books,  died  Sept.  13  at  his  home  in 
East  Orange.  N.  J.  Mr.  Hiscox  was  Engi- 
neer for  the  Ingersoll  Rock  Drill  Co.,  now  the 
Ingersoll-Sergeant  Drill  Co.,  in  1886-90.  He 
was  the  author  of  "Compressed  Air  and  Its 
Application,"  "Modern  Steam  Engineering" 
and  "Hydraulic  Machinery." 

P.  Arthur  Irwin.  Consulting  Engineer  to 
the  Baltimore  iSt  Ohio  R.  R.,  died  suddenly 
Sept.  12,  at  Irwin-on-tiie-Janies.  Va.  He 
was  at  one  time  Chief  Engineer  of  the  West- 
ern Maryland  R.  R..  and  later  President  of 
the  road.  He  entered  the  service  of  the  en- 
gineering corps  of  the  Baltimore  &  Ohio  R. 
R.  in  1883  and  rose  to  the  position  he  occu- 
pied at  the  time  of  his  death. 

Mr.  E.  A.  McFarland  has  resigned  his  po- 
sition as  Cliief  ICnginecr  of  the  Sonora  Ry., 
the  Cananea.  Y'aqui  River  &  Pacific,  the  Ari- 
zona Eastern,  the  Gila  Valley,  Globe  & 
Northern,  the  Arizona  &  Colorado,  the  Mari- 
copa &  Phoenix  and  the  Phoenix  &  Eastern. 
Mr.  R.  L.  Drane,  Assistant  Chief  Engineer, 
will  for  the  present  act  as  Chief  Engineer, 
reporting  to  Mr.  lOpes  Randolph.  President. 

Mr.  Philip  S.  Farley.  Assoc.  M.  Am.  Soc. 
C.  E..  has  been  nominated  by  the  Democratic 
party  as  Its  candidate  for  the  position  of 
State  Engineer  and  Surveyor  of  New  Y^ork. 
Mr.  Farley  has  lieen  engaged  in  private  en- 
gineering work  in  New  Y'ork  City  and  vicin- 
ity, having  his  otfloe  in  Long  Island  City. 
Iri  1906  he  was  made  Chairman  of  the  Ja- 
maica Bay  Improvemnt  Commission.  He 
was  graduated  as  a  civil  engineer  from  the 
Cooper  Union  in  New  York,  in  1897.  and  is  36 
years  old. 
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The  Commercial  Value  of  Cements  of 
Superior  Fineness. 

In  cements  a  superior  degree  of  fineness 
is  supposed  to  have  a  definite  commercial 
value.  What  is  the  amount  of  this  value? 
An  interesting  attempt  to  answer  this  ques- 
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til  11  is  made  in  the  paper  by  Mr.  Richard 
K.  Meade,  Chemical  Engineer,  reprinted  in 
another  column  of  this  issue.  We  believe 
lliat  every  cement  user  can  study  this  paper 
with  benefit  to  his  knowledge  of  the  mate- 
rial with  which  he  works. 

The  present  standard  of  fineness  is  that, 
say,  no  per  cent  shall  pass  a  100-mesh  sieve 
and  that  75  per  cent  shall  pass  a  200-mcsli 
sieve.  Mr.  Meade  considers  that  grinding 
to  no  per  cent  through  a  200-mesh  sieve  is 
about  the  limit  of  fineness  commercially  that 
our  present  cement  grinding  machines  are 
capable  of.  To  produce  ctmimercially,  cem- 
ent so  fine  that  100  per  cent  will  pass  a  200- 
mesh  sieve  requires  improved  grinding  ma- 
chinery. These  figures  set  the  physical  lim- 
its of  the  problem  as  they  exist  at  the  pres- 
ent time. 

The  properties  which  are  of  chief  impor- 
tance from  the  viewpoint  of  cement  as  a 
structural  material  are:  Soundness,  activity 
or  time  of  set,  and  tensile  strength.  What 
is  the  commercial  value  of  superior  fineness 
—.say  an  increase  from  75  per  cent  to  90 
per  cent  tlirough  a  200-mesh  sieve— in  re- 
spect to  each  of  these  properties?  H  we 
can  answer  this  question  somewhat  definite- 
ly we  shall  be  able  to  figure  on  the  remain- 
der of  the  problem. 

So  far  as  soundness  is  concerned,  Mr. 
Meade  demonstrates  that  we  may  consider 
s'iperior  fineness  of  grinding  as  of  no  com- 
mercial importance.  Soundness  of  equal  de- 
gree can  be  guaranteed  by  other  means  at 
less  cost  than  by  fine  grinding. 

In  respect  to  time  of  setting,  Mr.  Meade 
considers  that  superior  fineness  up  to  90 
per  cent  through  a  200-mesh  sieve  will  have 
no  more  eflFect  than  a  slight  quickening  of 
the  activity.  H  still  finer  grinding,  say  to 
100  per  cent  through  a  200-mesh  sieve,  is 
required,  then  there  must  be  a  readjustment 
of  the  composition  and  of  the  degree  of 
burning  or  else  the  time  of  setting  will  be 
quickened  so  much  as  to  make  it  unfit  for 
use.  We  may,  therefore,  regard  superior  < 
fineness  up  to  the  commercial  limit  of  fine- 
ness of  our  present  grinding  machinery  as 
of  no  commercial  value  or  loss  so  far  as 
time  of  set  is  concerned. 

This  leaves  us  for  consideration  only  the 
commercial  value  of  superior  fineness  in 
respect  to  tensile  strength.  The  tensile 
strength  of  neat  cement  is  reduced  by  finer 
grinding,  but  as  cement  is  seldom  used 
except  mixed  with  sand  to  make  mortar, 
this  reduction  is  of  no  significance.  The 
strength  of  mortar  is  increased  by  fine 
grinding  of  the  cement.  Mr.  Meade's  fig- 
ures show  that  a  1-4  mortar  of  cement 
ground  so  that  90  per  cent  passes  a  200- 
mesh  sieve  is  as  strong  as  a  1-3  mortar  of 
cement  ground  to  the  present  standard  of 
90  per  cent  through  a  200-mcsh  sieve.  This 
means  that  1  bbl.  of  the  finer  cement  is 
equivalent  to  l'/4  bbls.  of  the  coarser  cem- 
ent. The  finer  grinding  increases  the  cost 
atwiut  G  per  cent :  i.  e.,  if  the  coarser  cement 
costs  $1   at  the  mill,  then  the  finer  cement 
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will  cost  $1.0(i.     We  have  then  the  following 
comparison : 

VA  bbls.  75  per  cent  cement $1.2-> 

1  bbl.  no  per  cent  cement \M 

V:ilue  of  superior  fineness  per  bbl..$0.1i> 
.As  Mr.  Meade  says,  it  is  not  difficult  on 
this  showing  to  make  out  a  strong  case  in 
favor  of  fine  grinding.  The  problem  is  not 
solved,  however,  until  the  engineer  take* 
advantage  of  this  economy.  To  do  this  he 
must  change  his  mortar  proportions  from 
1-2  and  1-3  to  1-4.  We  doubt  if  much 
economy  will  be  .shown  in  doing  this. 
American  engineers  show  as  a  rule  little 
interest  in  figuring  proportions  very  closely 
to  the  character  of  the  work  to  be  done. 
In  European  concrete  structures  it  is  not 
uncommon  to  see  the  composition  of  the 
concrete  in,  say,  an  arch  bridge,  range 
from  1  to  12  in  the  footings  to  1  to  4  in 
the  arch  ring.  Such  attempts  at  economy 
in  material  are  rarely  seen  in  .\nierica ;  it 
is  far  more  common  to  see  a  1-2-4  mixture 
used  throughout  and  very  few  engineers  re- 
duce the  composition  of  the  concrete  in  the 
abutments  to  a  poorer  mixture  than  1-3-5. 

The  point  that  we  wish  to  make  here  is 
simply  that  if  cement  manufacturers  are  to 
be  required  to  do  fine  grinding  and  if  build- 
ing owners  arc  to  be  asked  to  pay  more 
for  especially  fine  ground  cement,  then  the 
engineer  should  do  his  part  and  see  that 
the  possible  economy  of  using  the  finer  ma- 
terial is  taken  advantage  of.  The  oppor- 
tunities for  economy  in  cement  which  lie  \n 
finer  grinding,  more  accurate  proportion- 
ing and  more  perfect  mixing  are  not  yet 
realized  by  most  engineers.  Until  they  are, 
there  seems  to  be  no  urgent  commercial  call 
for  finer  grinding,  and  when  they  are  re- 
alized we  have  to  solve  the  further  prob- 
lem of  where  lies  the  dividing  line  of 
economy  between  less  cement  and  more 
perfect  proportioning,  etc.,  and  more  cement 
and  less  perfect  proportioning,  etc. 


The  U.  S.  Civil  Service  Commission, 
Washington,  D.  C,  will  receive  applications 
until  Oct.  19  for  consideration  in  connec- 
tion with  filling  vacancies  in  the  following 
named  engineering  positions  in  the  Philip- 
pine Service :  Eight  civil  engineers  with 
high-grade  experience  in  highway  or  rail- 
way location  and  construction,  or  both ;  sal- 
aries. $2,000  to  $2,500  a  year,  according  to 
qualifications.  Five  civil  engineers  with 
good  experience  in  irrigation  or  reclama- 
tion engineering;  salaries,  not  over  $2,000  a 
year. 


lieurge  Otis  Smith.  Director  U.  S.  Geo- 
logical Survey,  according  to  press  reports, 
has  invited  leading  railroad  officers  to  at- 
tend a  conference  to  consider  means  of 
preventing  damage  from  floods.  It  is  pro- 
posed to  gather  facts  concerning  the  flow 
of  water  in  streams  at  different  times  of 
the  year  and  to  make  authentic  records  of 
the  height,  duration  and  frequency  of 
floods. 

of  republica'lon  reterved. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  de\otc<l  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


The  Commercial  Value  of  Fine  Grind- 
ing of  Portland  Cement." 

BY  RICIIARli   K.    MEAIlK.t 

The  eflfcct  of  the  fineness  to  which  Port- 
land cement  clinker  is  ground  upon  the 
physical  properties  of  the  resulting  cement 
is  well  understood,  and  it  is  not  the  pur- 
pose of  this  paper  to  deal  in  generalities 
along  this  line  Init  rather  to  present  the  re- 
sults of  some  carefully  made  experiments 
to  determine  the  actual  commercial  value  of 
fine  grinding.  The  two  properties  of  ce- 
ment most  alTected  by  the  fineness  of  the 
product  are  the  setting  time  and  the  sand- 
carrying  capacity.  All  the  properties  of 
the  cement  are  of  course  influenced  to  some 
degree.  For  instance,  the  color  of  clinker 
itself  is  practically  black.  ."Vs  the  clinker  is 
ground  the  color  becomes  lighter,  until  at 
a  fineness  of  75  per  cent  passing  the  No. 
200  test  sieve,  the  color  of  the  commercial 
product,  a  light  buff,  is  reached.  Cement 
ground  so  fine  that  0.5  or  100  per  cent  of  it 
will  pass  the  No.  200  test  sieve  is  of  a 
somewhat  lighter  shade  than  cement  ground 
to  the  ordinary  fineness  of  75  per  cent, 
through  this  sieve.  At  the  same  time,  no 
manufacturer  would  care  to  go  to  the  in- 
creased expense  of  grinding  the  cement  to 
such  an  extreme  degree  of  fineness  merely 
for  the  sake  of  a  slightly  lighter  color,  nor 
would  even  sidewalk  and  concrete  block 
men  care  to  pay  the  increased  cost  of  such 
cement  simply  to  obtain  a  slightly  lighter 
shade  in  their  products. 

Fine  grinding  will  also  to  some  extent 
help  the  soundness  of  the  cement.  This  is 
shown  by  Table  I.  No  manufacturer,  how- 
ever, would  expend  his  energies  on  the 
grinding  of  the  hard  clinker  to  an  impalpa- 
ble powder  in  order  to  secure  soundness, 
when  half  this  amount  of  energy  expended 
upon  the  grinding  of  the  raw  materials 
would  be  much  more  sure  of  producing  the 
same  results. 

Table  I  gives  four  instances  in  which 
soundness  was  helped  by  fine  grinding,  but 
in  order  to  obtain  these  four  instances  many 
samples  of  unsound  cement  were  ground, 
and  the  majority  of  them  failed  to  be- 
come sound  even  after  being  ground  to  an 
impalpable  powder.  Fine  grinding  and  sea- 
soning, however,  usually  produced  the  de- 
sired results.  That  is,  an  unground  ce- 
ment after  seasoning,  say  one  week,  failed 
to  pass  the  boiling  test,  but  the  same  ce- 
ment  ground   so  fine   that  none   of   it   re- 
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niained  on  the  No.  200  test  sieve  passed  the 
test  after  seasoning  one  week.  The  grind- 
ing no  doubt  here  breaks  up  the  small 
pieces  of  clinker  and  allows  the  air  to  slake 
out  the  injurious  component.  In  this  con- 
nection, it  may  be  said  that  if  the  coarse 
particles,  i.  e.,  those  remaining  on  the  No. 
200  sieve,  are  separated  from  the  cement 
and  ground  to  a  fineness  of  7.5  per  cent 
through  the  No.  200  sieve,  the  resulting 
product  is  unsound.  It  is  also  usually  quick 
setting,  due  to  the  fact  that  the  sulphate 
nearly  all  passes  into  the  fine  powder.  If 
1  per  cent  plaster  of  Paris  is  added  to  the 
powder,  its  setting  time  is  normal  but  it  is 
still  unsound.  If  the  powder  is  then  sea- 
soned for  a  few  days,  it  becomes  sound. 

As  we  have  said  before,  no  manufac- 
turer could  afford  to  make  a  sound  cement 
by  grinding  one  unsound  at  ordinary  fine- 
ness to  say  100  per  cent  passing  a  No.  200 
test  sieve,  as  his  competitors  by  grinding 
the  much  softer  raw  materials  to  a  fine- 
ness of  only  95  to  98  per  cent  through 
the  100  mesh  sieve  would  be  practically  .sure 
of  obtaining  the  same  results,  provided  the 
composition  of  the  mixture  and  the  burn- 
ing of  the  clinker  were  satisfactory.  .At 
the  same  time,  if  the  manufacturer  found  it 
advantageous  to  grind  his  cement  to  a  fine- 
ness of  90  to  95  per  cent  through  a  No. 
200  test  sieve,  he  would  also  find  that  it  had 
some  beneficial  effect  upon  the  soundness 
also,  and  that  this  effect  was  most  marked 


T.vm.E    I. — Effect    of    Fine   Grinmng     of 
Cement  on  Soundness. 

Result  of  5-hour  Steam  Test. 

Oement    As  Ground  to  pass  Ground  to  im- 

No.      received.     No. 200  sieve,   palpable  powder 

1  Checked     Sound 

2  Checked     Sound 

:!         Checked      SllKhtly  checked  Sound 

4         Checked     Slightlj'  checked  Sound 


where  the  cement  had  a  chance  to  season 
or  age  as  it  usually  does. 

The  influence  of  fineness  upon  the  rate 
of  set  of  cement  is  in  some  instances  quite 
marked,  in  other  instances  this  is  much 
less  noticeable.  If  any  effect  is  produced 
at  all.  and  there  generally  is,  it  is  to  make 
the  cement  quicker  setting;  in  some  in- 
stances, so  quick  setting  as  to  be  unfit  for 
use,  and'often,  where  this  is  the  case,  ad- 
ditions of  plaster  of  Paris  fail  to  slow  the 
set  sufficiently  to  allow  of  its  being  used. 
In  Table  II  are  given  a  number  of  in- 
stances illustrating  the  influence  of  fine 
grinding  upon  setting  time. 

The  question  of  the  infl\iencc  of  fine 
grinding  upon  the  set  is  an  important  one. 


as  upon  this  will  depend  to  a  large  de- 
gree the  ability  to  grind  cement  to  the 
I>oint  Where  all  of  it  is  rendered  useful, 
.ind  where  it  contains-no  inert  matter  ex- 
upt  that  present  chemically  and  not  due 
to  ooarseness.  The  composition  of  the 
cement  imqucstionably  has  something  to  do 
with  the  effect  of  fine  grinding.  High 
alumina  and  low  lime  cements  seem  to 
have  their  setting  time  most  affected  by 
finer  grinding.  High  lime,  soft  burned 
and  low  alumina  cements  do  not  seem  to 
t>e   so   much   affected. 

Cements  low  in  lime  are  often  quick 
setting,  and  if  a  sample  of  cement  is  sieved 
through  a  No.  200  test  sieve  and  analyses 

T.\BLE   II. — Influence  of   Fine  Grinding 

OF  THE  Cement  Upon  Its  Setting 

Time. 

Initial  .set    in  minutes  when  ground  to 
the  fineness  indicated  below 
through  No.  200  sieve, 
ent 

75%  80%  85%  90%  95%  100% 

.255  246  192  75  12  2 

.105  106  100  100  22  6 

120  11;.  100  95  60  35 

240  200  180  115  60  30 

240  210  110  55  15  5 

200  190  175  100  25  2 

100  100  90  80  25  5 

115  105  100  75  30  10 


r'em 
So 

1 


arc  made  of  both  the  coarse  residue  and 
the  fine  portion  passing,  the  former  will  in 
most  cases  be  found  lower  in  lime  than 
the  latter.  It  is  natural  that  the  softer 
portions  «!'  the  clinker  should  constitute 
the  greater  part  of  the  impalpable  powder 
in  ordinary  Portland  cement.  When  the 
cement  is  ground  still  finer  the  harder 
portions  also  are  broken  up.  and  these 
liardcr  portions  are  probably  responsible 
for  the  "quick  set'  of  finely  ground  cement, 
owing  to  the  fact  that  they  are  lower  in 
lime  and  are  burned  to  a  high  degree  of 
vitrifaction.  It  is  certainly  possible,  even 
probable,  that  if  it  is  found  advantageous 
to  grind  cement  to  a  much  greater  degree 
of  fineness  than  is  now  practiced,  it  will 
also  be  found  necessary  to  grind  the  raw 
materials  to  a  high  degree  of  fineness  also, 
in  order  to  allow  making  very  highly  basic 
cement,  in  which  the  highest  possible 
amount  of  lime  is  obtained  in  solution  in 
the  magma  of  clinker.  If  it  is  desirable  to 
get  rid  of  all  the  physically  inert  material 
by  fine  grinding  of  the  clinker,  it  is  also 
equally  desirable  to  have  in  the  cement  all 
of  the  chemically  active  elements  possible. 
I  am  strongly  inclined  to  believe  that  it 
will  be  possible  to  grind  cement  very  fine 
without  influencing  the  set  unfavorably,  by 
properly  adjusting  the  composition  of  the 
clinker  and  the  degree  of  burning.  If  the 
finer  particles  of  cement,  not  merely  the 
particles  which  pass  a  No.  200  sieve,  but 
the  impalpable  dust,  are  separated  from  the 
cement,  it  will  usually  be  found  that  this 
very  fine  material  sets  normally,  showing 
that  it  is  possible  to  grind  some  part  of 
the  cement  at  least  to  an  impalpable  pow- 
der. It  also  is  now  generally  agreed  that 
it  is  this  fine  powder  which  is  the  active 
constituent   in   cement.     Hence    it    follows 
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that  the  active  purtion  of  cement  is  not 
quick-setting  even  when  tinely  ground,  and 
that  there  is  some  undesirable  element  in 
the  coarser  and  at  present  inert  particles 
of  the  cement  which  is  liberated  or  ren- 
dered active  by  the  grinding.  The  prob- 
lem will,  therefore,  undoubtedly  be  to  keep 
out  the  undesirable  element  from  the 
clinker  and  to  increase  the  desirable  one. 
I  have  no  doubt  that  by  the  lime  grinding 
machinery  has  been  perfected  which  will 
reduce  cement  to  the  fineness  of  100  per 
cent  through  a  No.  200  test  sieve  on  a 
commercial  basis,  the  chemical  side  of  the 
question  will  have  also  been  solved.  In- 
deed, experiments  made  by  the  writer  in- 
cated  a  solution  of  the  problem.  Under 
present  conditions  it  would  be  practically 
impossible  to  produce  conunercially  a 
cement  much  finer  than  90  per  cent  through 
a  No.  200  sieve,  if  indeed  it  would  be  pos- 
sible to  reach  even  this  fineness,  and  at 
this  nothing  more  than  a  slight  quickening 
of  the  setting  time  of  properly  propor- 
tioned  cements   should  be  .met   with. 

A  number  of  experiments  were  made  by 
the  writer  to  determine  the  effect  of  finer 
grinding  upon  the  tensile  strength  of  Port- 
land cement.  All  of  these  experiments 
proved  the  following  general  facts : 

(1)  That  the  neat  strength  is  lowered 
by  finer  grinding. 

(2)  That  the  sand  strength  is  increased 
by  finer  grinding. 

These  two  facts  are  shown  tby  every 
series  of  tests  made  by  the  writer.  Table 
III  gives  the  results  obtained  in  one  of  the 
most  carefully  made  of  these  tests.  Each 
figure  in  -this  table  is  the  average  of  five 
closely  agreeing  breaks  and  all  briquettes 
and  breaks  were  by  an  experienced  tester. 
All  five  samples  are  from  the  same  lot  of 
cement.  In  fact,  a  bag  of  cement  was  se- 
lected and  divided  into  five  parts  and  each 
of  these  ground  to  a  different  degree  of 
fineness  as  shown  below : 


Fineness  passing 
No.  200  sieve. 
80  per  cent 
8.T  per  cent 
90  per  cent 
95  per  cent 
100  per  cent 


Fineness  passing 
No.  200  sieve. 
93.9  per  cent 
95,8  per  cent 
97.4  per  cent 
99.0  per  cent 
100.0  per  cent 


Referring  to  Table  III  we  see  a  number 
of  interesting  things.  The  neat  strength 
is  decreased  by  fine  grinding.  This  de- 
crease is  as  follows :  Grinding  to  85  per 
cent  fine  decreases  the  T-day  neat  tensile 
strength  17  per  cent  and  the  28-day  neat 
tensile  strength  11  per  cent  from  the 
figures  of  the  80  per  cent  fine.  Grinding 
to  90  per  cent  fine  decreases  21  and  20 
per  cent  respectively  for  the  same  periods. 
Grinding  to  95  per  cent  fine  decreases  34 
and  35  per  cent  and  grinding  to  100  per 
cent  fine  decreases  42  and  38  per  cent.  In 
general,  it  will  be  seen  that  the  decrease  in 
neat  strength  due  to  fine  grinding  is  about 
the  same  for  both  the  7-day  and  the  28- 
day  periods. 

Referring  to  the  sand  tests  it  will  be 
seen  at  a  glance  that  the  increase  in  sand 
strength  due  to  finer  grinding  is  large. 
Increasing  the  fineness   from  80  to  85  per 


cent  increases  the  T-day  1 :3  sand  strength 
21  per  cent,  further  grinding  to  90  per 
cent  increases  it  to  45  per  cent,  and  to  95 
per  cent  increases  it  to  54  per  cent,  while 
to   100  per  cent  increases  to  03  per  cent 

Table  HI, — Strength    of    Same    Cement 
Ground  to  Varying  Degrees  of  Fine- 
ness. 

Age       Neat 

In  and  — Fineness  througli  No.  20U  sieve — 

days.      Sand.  80%  So%  911%  95%  100% 

1         Nea-t  :i69  241  :!US  282.  200 

7         Neat  955  79ti  749  G27  558 

28         Neat  963  849  775  626  594 

7  1/3  Sand  235  284  351  363  382 

28  J/3  Sand  297  353  468  498  576 

7  'i  Sand  160  204  234  24  T  263 

2S  V4  Sand  224  266  324  377  392 

over  the  80  per  cent  strength.  The  1 :4 
sand  strength  is  increased  practically  the 
same  percentage.  The  increase  upon  the 
28-day  sand  tests  due  to  finer  grinding  are 
even  larger.  In  this  series  of  tests  the 
original  cement  gained  but  little  neat 
strength  between  the  7  and  28-day  periods. 
In  the  case  of  cements  showing  good  gain 
between  these  two  periods,  line  grinding 
will  decrease  not  only  the  neat  strength 
but  also  the  percentage  of,  gain  between 
these  two  periods  as  well.  An  example  of 
this  is  given  in  Table  IV.  In  this  experi- 
ment a  lot  of  cement  just  as  received  from 
the  mills  was  divided  into  two  parts  one  of 
which  was  tested  just  as  it  was  and  the 
other  was  ground  lo  all  pass  a  No.  200 
sieve,  and  then  tested.  Table  IV  gives  the 
results  obtained  on  the  two  samples. 

The  question  naturally  arises  as  to  the 
commercial  value  of  fine  grinding.  In 
other  words,  "is  the  game  worth  the  can- 
dle?" Will  the  benefit  to  be  derived  from 
a  much  finer  product  than  is  at  present  on 
the  market  be  sufficient  to  warrant  the 
increased  cost  of  its  production?  No  very 
settled  figures  are  obtainable  as  to  the 
relative  cost  of  grinding  to  different  de- 
grees of  fineness.  In  an  experiment  made 
by  the  writer  with  a  small  tube  mill  in 
which  the  charge  was  put  and  allowed  to 
remain  until  the  desired  fineness  was  ob- 
tained, the  time  required  for  grinding  the 
material  from  the  ball  mill  was  as  follows : 

Hours 

reqiiiri'd  to  grrind 

to  tills  fineness. 

19 

21 

23><l 
26 


Fineness  through 
No.  200  sieve. 

75 

80 

85 
90 


On  the  basis  of  this  test,  increasing  the 
fineness  from  75  to  90  per  cent  through 
a  No.  200  sieve  would  only  increase  the 
cost  of  grinding  37  per  cent.  As  the  cost 
of  grinding  the  clinker  is  never  more  than 
15  to  20  per  cent  of  the  cost  of  making  a 
barrel  of  cement,  the  increased  cost  of 
grinding  90  per  cent  through  a  No.  200 
sieve  over  75  per  cent  would  be  only  5.5 
to  7.4  per  cent  of  the  mill  cost,  and  of 
course  much  less  than  this  percentage  of 
the  cost  of  cement  delivered  on  the  work. 

Referring  to  Table  III  we  see  that 
cement  ground  90  per  cent  through  a  No. 
200  sieve  gives  about  the  same  strength 
mortar  when  mixed  with    four   parts   sand 


that  ordinary  cement  (.80  per  ccnIJ  does 
mixed  with  three  parts  sand.  Hence  only 
75  per  cent  as  much  of  the  fine  cement  is 
needed  as  is  required  of  the  ordinary 
cement.  Hence  we  reduce  the  amount  of 
cement  25  per  cent  and  only  increase  its 
cost  say  ti  per  cent.     Or  at  a  mill  cost  of 

,  $1  per  barrel  for  ordinary  cement,  the  finer 
product   would    be    increased    to  $1.0G   and 

.  the  cost  delivered  say  increased  from  $1.50 
to  $1.56.  One  hundred  barrels  of  ordinary 
cement  would  then  cost  $150  and  75  bar- 
rels of  the  finer  product,  which  would  do 
the  same  work,  would  cost  only  $M(J. 

.■\t  this  rate  it  is  not  hard  to  make  out 
a  strong  commercial  argument  in  favor  of 
fine  grinding.  1  am  not  sure,  however, 
that  the  present  style  of  continuous  feed 
and  discharge  tube  mills  are  capable  of 
reducing  clinker  to  such  extreme  fineness 
as  90  per  cent  through  a  No.  200  sieve  with 
an  expenditure  of  only  25  per  cent  addi- 
tional energy.  Tests  seem  to  indicate  that 
much  more  than  this  is  actually  required 
and  that  the  output  of  the  mill  would  be 
at  least  cut  in  half.  Even  at  this  figure 
the  fine  cement  would  be  of  commercial 
advantage,  as  the  fine  cement  would  in- 
crease the  cost  of  grinding  the  clinker  100 
per  cent,  or  would  make  the  mill  cost  of 
fine  cement  say  $1.20  against  $1  for  the 
ordinary,  and  the  cost  delivered  say  $1.70 
against  $1.50.  One  hundred  barrels  of  or- 
dinary cement  would  then  cost  $150  and 
75  barrels  of  the  very  fine  cement  $127..50. 
In  this  connection  some  figures  obtained 
with  the  Fuller  Lehigh  mill  are  interesting 

Table  IV. — PROCREssn'E  Chance  in  Cement 

AS  Received  and  Ground  to  Pass  a 

200  Sieve. 


-Neat- 


-Sand- 


-Age.  As  rec'd.  Ground.  As  rec'd.  Ground. 

1  day     ...     327  210 

7    days    ..     630  525  278  480 

28    davs    ..     725  540  357  555 

3    months.     730  .540  387  575 

6    months.  ..760  560  390  SIB 

1  year    825  575  410  623 

2  years   ..     850  660  425  640 


as  actual  results  with  a  commercial  mill  on 
clinker.  In  tests,  this  mill  pulverized 
clinker  that  had  passed  through  a  %-in. 
mesh  at  the  rate  of  from  10  to  12  bbl.  an 
hour  to  a  fineness  of  90  per  cent  through 
a  No.  200  sieve,  utilizing  in  so  doing  75 
h.  p.-hr.  A  test  of  the  product  of  this  mill 
ground  to  90  per  cent  gave  the  following 
tensile  strength: 

Sand  Strength. 


Age. 
7  days 
28  davs 


1/3 
320 
4.5S 


It  was  furthermore  found  possible  by 
closing  the  lower  part  of  the  screens  of  this 
mill  to  grind  cement  so  fine  that  all  of  it 
passed  the  No.  200  sieve.  A  test  of  this 
cement,  the  finest  the  writer  has  ever  been 
able  to  obtain  ground  by  a  commercial  mill, 
gave  the  following  figures  : 

Sand  Strength. 

Ape. 
7  days 
28  days 

It   will    be   seen    that   the    7-day   figures 

agree  very  closely  with   those  obtained  on 


1/3 
382 
438 


291 
348 


200 


ENGINEERING-CONTRACTING 


Vol.  XXX.     No.  14- 


cement  all  passing  a  No.  200  sieve  in  the 
experiment  given  in  Table  III.  The  failure 
to  show  the  same  strength  in  28  days  was 
no  doubt  due  mainly  to  the  fact  that  the 
cement  was  tested  fresh  from  the  mill. 

Before  leaving  the  subject  of  fine  grind- 
ing I  cannot  resist  the  temptation  to  again 
call  attention  to  facts  which  I  first  brought 
forth  about  five  years  ago,  namely,  that  fine 
grinding  without  an  increase  in  the  amount 
of   impalpable   powder    gains    nothing.     It 
would  be  easily  possible  to  prepare  a  cement 
which  would  90  per  cent  or  even  100  per 
cent  of  it  pass  a  No.  200  test  sieve  and  yet 
which    would    in    reality    be   of   much   less 
value  than  the  coarsest  commercial  product 
now    on    the   market.     For    example,    if    a 
sample   of  clinker    is   crushed    in   an   iron 
mortar  by  a  pestle  and  sieved  as   fast  as 
it  is  ground   through  a    100  mesh   screen, 
a  product  will  be  obtained  100  per  cent  of 
which   will   pass  a   100-mesh   screen.     If  a 
pat    is    made    of   this    cement   it    w-ill   just 
about  cohere.    To  go  even  further,  if  an- 
other  sample  is   ground   in  a   mortar  and 
sieved  after  every  few  strokes  of  the  pes- 
tle through  a  200-mesh  screen,  the  result- 
ing product  will  all  pass  a  200-mesh  screen 
and  yet  it   will  be  almost   worthless   as  a 
cement.    When  washed  free  from  its  flour 
with    benzine   it   will    just   about   hold   to- 
gether.    In  the  writer's  laboratory  there  is 
a    Braun's    gyratory    muUer    for    grinding 
samples,  in  which  the  grinding  is  done  by 
an   enclosed    round   pestle    revolving   in    a 
semi-hemispherical  mortar.    In  the  bottom 
of   the  mortar   is  a  hole    which     can     be 
stopped  by  a  plug.    The  grinding  may  be 
done  in  two  ways,  one  by  feeding  the  sam- 
ple  into  the   hopper   in  the  cover  and  al- 
lowing it  to  work  its  way  out  at  the  bot- 
tom,   then    sieving    out    the    fine    material 
from   the  coarse,  and   returning  the  latter 
through    the   grinder    and   so    on   until    all 
has  passed  the  sieve.    The  other,  by  plac- 
ing the  plug  in  the  bottom  of  the  mortar 
and  allowing  the  pestle  to  work  upon  the 
material   until   the  latter   has   reached   the 
desired  fineness.    Two  samples   of  cement 
were   prepared    from    the      same     lot     of 
clinker  by  these  two  methods.     One   sam- 
ple,  the   one  made  by  passing  the   clinker 
through    the    muUer    and    sieving   out   the 
200-mesh  particles  after  each  grind,  would 
of  course  all  pass  a  200-mesh   sieve.    The 
other   sample,    the   one   made   by  grinding 
the   whole   sample  to  the   desired   fineness 
without    screening,   tested     96     per     cent 
through  a  100  mesh  sieve  and  76..5  per  cent 
through  a  200-mcsh  sieve.     Sand  briquettes 
were    made   of   these   two   lots   of   cement 
with  the  following  results : 

Samples  made  by  .  „ 

erindin"   and     7  davs,  28  days,  3  mos.  6  mos. 
srrcenlng     to        Broke  Broke  Broke 
nnenoss   (all  200    in         in  in  28  lbs. 

mesh)     Chips.  Chips.  Chips. 

Grinding    to    flno- 
no.ss          without  „„.     „,.,^ 

screening     21.i         20S         32r,     318  Ihs. 

The  cementing  value  of  Portland  cement 
depends  upon  the  percentage  of  those  in- 
finitesimal particles  which  we  call  flour. 
No  sieve  is  fine  enough  to  tell  the  quantity 


of  these  'present.  At  the  same  mill  it  is 
probable  that  the  sieve  test  is  relative,  but 
to  the  engineer  who  is  called  upon  to  ex- 
amine the  product  of  many  mills  using 
different  systems  of  grinding  the  sieve  test 
is  hardly  to  be  expected  to  give  relative 
percentage  of  flour  in  each.  The  products 
of  the  FuUer-Lehigh,  the  Griffin  mill  and 
of  the  ball  and  tube  mill  diflter  much  in 
the  percentage  of  flour  present,  although 
testing  the  same  degree  of  fineness  on  the 
200-mesh  sieve.  Even  with  the  ball  and 
tube  mill  system,  one  ball  mill  and  two 
tube  mills   w-ould  probably  give  a  product 


Wall      Construction     of     Separately 
Molded  Reinforced  Concrete 
Panels. 
Recently    a    number    of    buildings    have 
been  constructed  by  molding  the  wall   flat 
in  'one  or  two-story  sections  up  to  lOO  ft. 
long  and  tilting  the  molded  slab  or  panel 
onto  edge  by  means  of  special  jacks.  The 
accompanying  sketches  show  the  jack  con- 
struction.    These  apparatus   are   spaced  8 
ft.  apart  and  carry  the  forms  in  which  the 
wall    is     molded     complete     with     window 
frames    and    other    attachments   in   place. 
Simultaneous   operation  of   the  jacks   tilts 


E:ni).-Contr 
Sketch  Showing  Construction  of  Jacks   Used   in   Raising   Wall   Slabs. 


with  a  higher  percentage  of  flour  than  one 
tube  mill  and  two  ball  mills,  although  the 
cement  was  ground  to  the  same  sieve  test. 
The  size  screen  on  the  ball  mills  probably 
also  influences  the  percentage  of  flour  in  a 
product  of  a  certain  fineness. 


Surveys   are   now   underway  on  an  irri- 
gation project  which  contemplate  the  recla- 
mation of  about  700,000  acres  of  arid  land 
in   the   southern   Idaho.     The   project   is 
practically  an  extension  of  the  noted  Twin 
Falls  development.     Water  supply   for  the 
proposed  extension  will  be  obtained  from 
Snake   River.     The  lands   lie  to  the  west 
of   the    Twin    Falls   tract   beyond    Salmon 
River  and  in  part  beyond  Bruneau  River. 
The   surveys  in  progress  include  reservoir 
sites,  the  enlargement  of  the  present  Twin 
Falls   canal,   which   has  been   developed  to 
a  capacity  sufficient  to  carry  the  increased 
water    supply,   an    extension    of    tlie   main 
canals   to   cover   the  lands   of   the   project 
including  a  syphon  to  carry  the  water  sup- 
ply   across    Salmon    River   Canyon,   which 
is   about   1,650   feet   wide   and   whose   bed 
is   500    feet   below    the   level    of   the   pro- 
posed   canal.     Five   surveying   parties   are 
already   in    the    field    at   work   on   the   va- 
rious parts  of  the  project.    J.  G.  White  & 
Co.,    Inc.,    New    York,    are    the    engineers 
in  charge  for  Mr.  F.  H.  Buhl,  of  Sharon, 
Pa. 


the  section  of  wall  into  place  as  shown  by 
the  illustration. 

This  method  of  wall  construction  has 
been  used  for  a  number  of  buildings,  most- 
ly small,  in  the  vicinty  of  Chicago.  111.,  and 
also  for  the  large  State  National  Guard 
mess  hall  at  Camp  Perry,  O.  It  has  proven 
wholly  successful  as  far  as  tried.  The 
method  has  been  developed  by  Robert  H. 
Aiken,  Winthrop  Harbor,  111. 


The  U.  S.  Forest  Service  will  soon  have 
forestry  experiment  stations  established  in 
a  number  of  Western  states  in  which  there 
are  national  forest  reserves.  One  experi- 
ment station  already  has  been  established 
in  the  Coconino  National  forest,  with  head- 
quarters at  Flagstaff,  Ariz.  It  is  intended 
ultimately  to  have  at  least  one  experiment 
station  in  each  of  the  silvicultural  regions 
of  the  West.  .\t  each  of  the  stations  model 
forests  typical  of  the  region  will  be  main- 
tained. In  the  Coconino  forest  one  of  the 
first  problems  to  be  taken  up  will  be  the 
study  of  the  reproduction  of  Western  yel- 
low pine,  which  in  many  cases  does  not 
form  a  satisfactory  second  growth.  Light 
requirements  of  different  species  of  trees  at 
different  altitudes,  effect  of  forest  on  tem- 
perature, humidity,  melting  of  snow,  wind 
velocity,  etc.;  relative  value  of  the  germi- 
nating power  of  seeds,  etc.,  are  among  the 
other  studies  which  will  be  taken  up  soon. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc 


The  Cost  of   Excavating    Earth    and 
Hauhng  in  Small  Steel  Cars. 

Small  cars  of  various  sizes  and  styles 
are  being  used  more  and  more  extensively 
by  contractors.  This  is  especially  so  in 
earth  excavation.  Wooden  cars  have  been 
used  for  this  purpose  many  years,  but  dur- 
ing the  past  decade  the  all-steel  car  has 
■come  into  use  and  is  growing  in  favor 
■with  contractors. 

One  reason  for  this  is  that  it  is  light  in 
weight  for  its  size  and  is  well  balanced  for 
dumping,  allowing  one  man  to  dump  the 
small  car  and  right  it.  This  is  a  great 
consideration  in  cars  for  earth  and  rock 
excavation.  The  writer  has  seen  1%  cu. 
yd.  cars  that  took  three  or  four  men  to 
dump.  Another  advantage  is  that  tliey  stay 
en  the  track  while  being  dumped,  without 


erated  on  a  30-in,  gage  track,  and  were  4  ft. 
6  ins.  high,  and  about  •")  ft.  7  ins.  wide.  These 
cars  weigh  1,080  lbs.  Some  of  them  were 
equipped  with  brakes.  The  average  cost 
of  the  cars  was  $90,  and  as  40  were  used 
the  total  cost  was  about  $3,000.  The  cars 
were  operated  in  trains  of  4  cars,  and  coast- 
ed to  the  dump  by  gravity,  being  hauled 
back  to  the  cut  by  one  horse  and  a  driver. 
Thus  five  horses  were  used  for  the  40 
cars.  The  dead  load  pulled  back  by  the 
horse  was  about  4,400  lbs.  A  20-lb.  rail 
was  used,  laid  on  wooden  ties.  In  all,  2'/4 
miles  of  track  was  used  on  the  job.  A  20- 
lb.  rail  will  carry  a  load  of  from  5  to  6 
tons,  this  capacity  referring  to  a  load  on  a 
four-wheel  car.  Several  turn  outs  and 
switches  were  used,  thus  allowing  the  cars 
to  be  kept  almost  continually  in  motion. 
Seventy  tons  of  20  Ih.  rails  were  used,  and. 


Fig.   1 — View   Sinowlng   Excavation   Work    in    Progress. 

it  being  necessary  to  chain  the  frame  to  the  at   a   price   of  $32  per  ton,   the  cost  was 

track.     With  the  V-shaped  steel  cars,  the  $2,240.     The   ties   are   only   split    ones   or 

car  body  rocks  on  the  car  frame  when  it  is  roughly  hewn,  and  spaced  on  about  3  ft. 

dumped,  thus  making  the  material  clear  the  centers.     About  4,000  tics  were  used.     At  a 

track.     The  dumping  angle  is  such  that  the  cost  of  12%  cts.  per  tie,  the  total  cost  for 

load    is     discharged     instantaneously.     In  ties  was  $500.    These  ties  could  be  used  on 

loading  the  cars,  they  can  be  partially  tilted  several  jobs.    The  total  cost  for  plant  out- 

until  half  the  load  is  shoveled  into  them,  side  of  small  tools  was: 

thus  cutting  down  the  height  of  shoveling.      40  cars  at  $90   $3,600 

It   is   also   stated   that   with   the   steel   the      70  tons  rails  at  $32  2,240 

life  of  the  car  is  much  longer  than  timber      4,000  ties  at  12%  cts 500 

cars,   and   the   repairs   are   reduced   to   the  

minimum.     Thus  the  car  is  seldom  out  of  Total     $6,340 

service  for  repairs.  Estimating,  interest,  depreciation  and  re- 
in this  article   we  will  give  the  cost  of  pairs  to  the  outfit  at  2  per  cent  per  month, 
excavating  and  transporting  earth  with  this  we  have  a   monthly  charge  of  about  $127 
style  of  car  at  Attleboro,  !Mass.     The  cars  for  plant. 

used  were  IV2  yard  V-shaped,  all  steel  cars.  Fig.   1    shows   character   of  the  material 

manufactured   by  the  Arthur   Koppel   Co.,  and  also  of  the  work  that  was  done.    The 

New  York  and  Pittsburg.     They  were  op-  depth  of  cut  averaged  from  3  to  12  ft.  The 


material  was  a  boulder  clay,  consisting  of 
loam,  clay,  gravel  and  hardpan,  and  while 
most  of  it  required  but  little  loosening  with 
|)icks,  yet  some  of  it  had  to  be  drilled  with 
short  holes  and  shot  with  20  per  cent  dyna- 
mite. Some  of  the  work,  where  the  banks 
were  low,  was  worked  from  on  top,  but 
most  of  it  was  worked  from  abreast.  Men 
shoveled  the  material  with  short  handled 
shovels. 

The  excavated  material  was  hauled  from 
700  to  1,000  ft.,  the  average  haul  being 
about  850  ft.  There  were  80  men  em- 
ployed on  the  job  working  under  3  fore- 
men. The  wages  paid  for  a  10-hour  day 
were  as  follows : 

Foreman  $3.00 

Laborers  1.80 

Drivers   1.80 

Horse    1.00 

During  the  month  of  June  in  25  working 
days,  15,000  cu.  yds.  of  material  were  ex- 
cavated. The  total  cost  for  this  work  was 
as  follows : 

3  foremen,  25  days $   375.00 

75  men,  25  days  3,375.00 

5  drivers,  25  days   225.00 

5  horses,  25  days  125.00 

300  lbs.  dynamite  at  10  cts .30.00 

Plant  charges   (estimated) 127.00 

Total    $4.2.57.00 

This  includes  all  the  cost  except  general 
expenses,  and  the  montli's  proportion  for 
laying  track.    The  cost  per  cu.  yd.  was : 

Foreman     $0,025 

Loosening  and  Loading  0.225 

Hauling    0.023 

Explosives   0.002 

Plant   0.008 

Total  $0,283 

The  wages  on  this  job  were  high,  but, 
taking  these  into  consideration,  the  cost  is 
low,  for  the  length  of  haul.  The  item  of 
transportation  for  an  850-ft.  haul  is  very 
low,  as  compared  to  car  or  wagon  hauling, 
since  it  amounts  to  only  Vt  ct.  per  cu.  yd. 
per  100  ft.  of  haul.  The  largest  item  is 
that  of  loosening  and  loading,  and  with 
wages  at  $1..50  per  day  this  cost  would  be 
reduced  nearly  4  cts.  per  cu.  yd.  The 
charge  of  a  dollar  per  day  for  a  horse, 
covers  feed  and  care,  as  well  as  interest 
and  depreciation. 

We  are  indebted  to  Mr.  J.  B.  Eveline,  of 
Eveline  Bros.,  contractors,  .Attleboro.  Mass, 
for  the  information  upon  which  this  article 
is  based. 


During  August,  1,091,891  cu.  yds.  of  ma- 
terial were  excavated  in  the  New  York 
State  Barge  canal.  In  July,  1908,  the  Barge 
canal  excavation  was  1.0ti7,lll  cu.  yds.,  99 
per  cent  of  the  amount  at  Panama  for 
July  1907,  which  was  1.076.767  cu.  yds.  The 
yardage  for  .August,  as  .given  above.  Is 
86  per  cent  of  that  in  the  Isthmus  for  .Au- 
gust of  last  year,  which  was  the  largest 
attainment  there  up  to  that  time — 1,271,966 
cu.  vds. 
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The  Value  of  Cost  Keeping;  a  High 

Cost  of  Wheel  Scraper  Work 

and  a  Lesson. 

One  of  the  greatest  uses  of  cost  keeping 
and  cost  analysis  is  for  determining  the 
proper  methods  of  carrying  on  work.  If 
tlie  detailed  records  are  kept  and  promptly 
analyzed,  mistakes  made  in  carrying  on 
construction  work  are  discovered  quickly, 
and  by  the  daily  or  weekly  checking  up  of 
the  costs  and  tabulation,  a  money  losing 
job  can  often  be  changed  to  a  money  mak- 
ing job.  This  is  especially  true  of  earth 
and  rock  excavation. 

If  forces  are  being  handled  witliout  any 
apparent  hitch,  and  all  the  men  and  teams 
are  working  hard,  the  impression  is  that 
money  is  being  made,  unless  the  work  has 
been  taken  at  absolutely  ruinous  prices. 
Such  impressions  are  often  wrong.  The 
writer  could  give  numerous  examples  from 
his  own  experience.  He  recalls  one  that  il- 
lustrates the  point  he  wishes  to  make  ex- 
ceedingly well. 

A  few  years  ago  one  of  the  editors  of 
this  journal  became  a  partner  in  a  con- 
tracting firm  building  railroads  in  the 
mountains.  His  partner  had  employed  for 
some  years  a  foreman  for  rock  work,  and 
the  contractor's  impression,  gained  from 
seeing  this  foreman  at  work,  was  that  he 
was  one  of  the  most  competent  foremen 
he  had  ever  employed.  However,  he  had 
never  kept  the  detailed  cost  of  his  work, 
nor  kept  a  record  of  the  cost  of  each  fore- 
man's work.  As  soon  as  the  writer  be- 
came a  partner  of  the  firm,  he  had  this 
done.  Each  month  a  record  was  kept  of 
every  detail  of  the  work  and  every  fore- 
man was  charged  with  all  labor,  teams,  ex- 
plosives, supplies,  etc.,  that  he  used,  and 
he  was  credited  with  the  materials  he  ex- 
cavated at  the  contract  prices.  The  fore- 
man in  (|ucstion  was  working  in  a  cut,  where 
the  contract  price  was  about  15  per  cent 
higher  than  the  contract  price  paid  for 
solid  rock,  although  the  material  in  the  cut 
was  unclassified.  In  spite  of  this,  every 
month's  record  and  analization  of  the  costs 
showed  that  this  foreman  was  losing 
money,  while  other  foremen,  with  a  classi- 
fication to  contend  with  and  lower  prices 
were  making  money.  The  writer  pointed 
out  these  facts  to  his  partner,  but  the  im- 
pression that  the  foreman  was  a  competent 
one  was  so  deeply  rooted  that  excuses 
were  made  for  him  when  none  existed. 
If  cost  records  had  been  kept  on  this  fore- 
man froin  the  day  he  was  first  employed, 
his  true  value  would  have  been  shown. 

This  incident  shows  the  value  of  cost 
keeping  in  selecting  and  employing  men. 
Another  one  illustrates  the  value  of  cost 
keeping  and  analysis  in  handling  details 
of  the  work.  The  same  editor  was  ex- 
cavating some  cellars,  and  following  his 
rule,  he  kept  the  cost  of  each  item  of  the 
work.  The  picking  and  loosening  of  the 
earth  was  kept  separate  from  the  shovel- 
ing. Each  night  the  amount  of  work  done 
during  the  day  was  measured  up  and  the 


cost  records  of  ihc  day  analyzed.  The 
details  of  the  cost  were  figured  out  in  cents 
and  mills.  One  day's  records  showed  that 
the  cost  of  picking  had  increased  over  the 
past  four  or  five  previous  days,  some  5  or 
6  mills.  Close  questioning  of  the  foreman 
revealed  the  facts  that  the  material  was 
about  the  same  and  the  method  of  attack 
was  similar,  thus  showing  no  plausible 
rea.son  for  this  slight  increase.  The  fore- 
man was  accordingly  ordered  to  put  one 
of  his  pickers  to  shoveling  tlie  next  day. 
This  was  done  with  the  result  that  the  cost 
of  picking  dropped  back  to  normal;  14 
additional  cu.  yds.  went  out  of  the  cut 
thus  securing  an  increased  payment  with 
the  same  pay  roll.  This  reduced  the  unit 
cost  of  hauling,  dumping  and  superintend- 
ence. Without  daily  cost  keeping  and  analy- 
sis this  could  not  have  been  done. 

The  record  of  cost  of  making  a  railroad 
cut  witli  wheel  scrapers,  given  below,  is 
hardly  of  value  as  the  cost  of  scraper 
work,  but  it  demonstrates  by  an  actual  ex- 
ample of  cost,  how  a  lesson  can  be  learned 
from  cost  keeping. 

The  material  in  the  cut  was  a  red  clay 
with  springs  of  water  occurring  in  it.  This, 
with  the  fact  that  the  clay  quickly  ab- 
sorbed the  rain  water  and  held  it,  made  the 
cut  a  wet  one.  Wheeled  scrapers  were 
used  and  a  three-horse  snatch  team  for 
loading  them.  A  four-horse  plow  team 
loosened  the  dirt.  The  following  wages 
were  paid  for  a  20-hour  day: 

Foreman     $3.00 

Scraper  team  and  driver 4.75 

4-horse  ploy  team  and  2  men 9.20 

.3-horse  snatch  team  and  1  man 6.00 

Loaders    1.60 

Dumpmen    1.50 

Water   boy    1.00 

Two  men  loaded  the  No.  2%  scrapers, 
and  one  man  dumped  them.  The  lead  was 
TOO  ft.,  while  the  total  distance  traveled 
to  and  from  the  dump  averaged  1,6.50  ft. 

The  cost  of  the  work  per  cu.  yd.  was 
as  follows : 

Foreman     $0,063 

Scrapers 0.500 

Plowing    ■ 0.200 

Snatching     0.127 

Loading    0.067 

Dumping    0.032 

Water  boy  0.021 

Total   $1,010 

The  average  number  of  cu.  yds.  moved 
per  day  per  scraper  was  9.5,  and  as  10 
scrapers  were  used  on  the  haul,  the  outfit 
moved  a  total  yardage  per  day  of  95  cu. 
yds.  This  gives  the  amount  loosened  by 
the  plow.  The  average  number  of  yards 
moved  per  team  worked  in  a  day  was  only 
5.5.  Each-  scraper  team  traveled  about  9 
miles  per  day. 

In  Engineering-Contracting  for  July  8. 
1008,  p.  33,  nine  examples  of  the  cost  of  ex- 
cavating earth  with  wheel  scrapers  were 
given.  The  wages  paid  were  the  same  as 
in  this  case.  Example  No.  5,  was  for  a 
TAn   ft.  lead.     The  total  cost  was  about  36 


cts.  Seven  scrapers  were  used  in  the  gang 
and  101  cu.  yds.  were  moved  in  a  day  by 
the  7  scrapers,  making  23  cu.  yds.  per 
scraper  day  and  15.5  cu.  yds.  moved  per 
team  worked,  per  day.  Each  scraper  team 
traveled  about  19  miles  per  day. 

A  comparison  of  these  two  examples 
shows  at  once  the  great  cost  of  the  first 
example,  a  cost  that  would  be  ruin- 
ous to  any  contractor  if  the  amount 
of  material  to  be  moved  was  large. 
The  reason  of  the  high  cost  is 
very  evident.  The  scraper  team  in  one  case 
traveled  19  miles,  in  the  other  only  9  miles. 
This  was  caused  by  the  wet  condition  of 
the  cut,  and  ten  scrapers  each  going 
through  it  28  or  29  times  a  day  meant  cut- 
ting up  the  wet  clay  still  more.  These 
conditions  and  such  a  cost  clearly  show 
that  another  method  of  excavating  the 
earth  should  have  been  used,  but  unless 
cost  data  were  kept  on  the  work,  this  high 
cost  would  not  have  been  as  evident  until 
considerable  money  had  been  lost. 

The  method  to  consider  to  substitute  for 
the  scrapers  should  be  one  that  would  re- 
duce the  hauling  through  the  cut.  This 
would  be  the  substitution  of  small  cars 
and  track  for  the  scrapers.  Even  with 
small  wooden  cars,  say  of  1%  cu.  yd.  ca- 
pacity, one  horse  could  pull,  on  fair  grades, 
2  cars  to  the  dump,  and  it  would  mean  that 
only  one  animal's  tracks  would  be  made 
in  the  wet  clay  for  about  2  cu.  yds.  place 
measurement,  instead  of  the  tracks  for  six 
trips  of  a  two  horse  team  and  a  pair  of 
wheels.  With  all  steel  cars  generally  4 
cars  are  operated  in  a  train,  pulled  by  one 
horse,  which  would  make  a  greater  reduc- 
tion in  the  number  of  trips  to  the  dump. 
On  down  grades  from  the  cut  to  the  dump, 
well  built  cars  will  coast  with  their  loads, 
and  it  is  only  necessary  to  pull  back  the 
empties.  The  cars  could  have  been  loaded 
in  one  of  two  ways,  either  by  hand,  that  is 
men  with  shovels,  or  by  wheel  or  drag 
scrapers,   through   a  trap. 

The  installation  of  the  track  and  cars, 
especially  if  the  portable  track  were  used, 
could  be  made  at  a  small  cost,  and  the  plant 
charges  per  day,  using  eight  all  steel  cars 
would  not  be  a  large  sum.  Such  an  outfit 
would  cost  about  $10,000  and  plant  charges 
at  two  per  cent  per  month  would  be  less 
than  one  dollar  per  day.  This  with  a  cut 
containing  5,000  cu.  yds.,  the  cost  per  cu.  yd. 
for  installation  and  plant  charges  would 
be  very  small. 

With  men  loading  the  cars,  say  24  men 
working  with  picks  and  shovels,  and  each 
man  only  handling  7  cu.  yds.  per  day,  which 
is  a  low  output,  the  cost  of  the  work  by  this 
method  would  be  less  than  30  cts.,  which 
would  effect  a  great  saving,  several  times 
enough  to  pay  for  the  entire  outfit  of  cars 
and  track. 

This  is  not  mere  theory,  but  is  based  on 
actual  experience.  Many  contractors  do 
not  seeiTi  to  realize  the  efficiency  of  small 
cars  for  excavation  work.  Some  years  .igo 
one  of  the  editors  of  this  journal,  bid  on 
some   earth   excavation,   that   was  the   ex- 
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tension  of  some  work,  that  had  been  let 
to  another  contractor.  The  first  contrac- 
tor bid  upon  the  new  work,  but  the  editor 
underbid  him  some  cents.  The  old  con- 
tractor, who  had  done  his  work  with  wheel 
scrapers,  in  a  friendly  way,  told  the  editor 
that  his  new  contract  would  be  a  losing 
one,  as  he  had  made  but  a  small  margin  at 
his  high  prices.  The  editor  though,  had 
decided  that  small  cars  should  be  used  on 
the  work,  and  he  had  based  his  bid  on  an 
analysis  of  cost  of  doing  the  work  in  that 
method.  He  laid  tracks  and  used  cars  and 
cleared  more  money  at  his  low  price  than 
the  first  contractor  did  at  his  higher  price. 
Thus  the  lesson  to  be  learned  from  this 
high  cost  of  wheel  scraper  work  is  that 
the  excavation  should  have  been  made  with 
small  cars  and  tracks. 


Work  has  been  started  by  J.  G.  White 
&  Co.,  Inc.,  New  York,  on  its  contract  for 
the  construction  of  a  complete  irrigation 
system  for  the  Idaho  Irrigation  Co.,  Ltd., 
which  will  reclaim  about  150,000  acres  of 
land  in  southern  Idaho.  The  water  sup- 
ply for  this  project  will  be  obtained  from 
Big  Wood  and  Little  Wood  rivers.  The 
lands  to  be  irrigated  are  in  tlie  vicinity 
of  Shoshone,  Richfield  and  Gooding.  The 
irrigation  system  will  consist  of  a  storage 
dam,  four  diversion  dams,  four  main  chan- 
nels, each  leading  to  one  of  the  tracts 
of  land  into  which  the  project  is  divided 
and  the  complete  system  of  distribution 
and  drainage  ditches  necessary  for  the  ir- 
rigation of  these  lands.  The  storage  dam, 
which  will  form  a  reservoir  of  more  than 
150,000  acre  feet  capacity,  is  to  be  built 
in  die  channel  of  Big  Wood  River  in  a 
lava  canyon  and  is  to  be  about  115  ft. 
high,  of  rock  fill  type  with  concrete  core. 
The  diversion  dams,  two  of  which  will  be 
in  the  channel  of  Big  Wood  River  and  two 
in  the  channel  of  Little  Wood  River,  are 
relatively  small  structures  of  sufficient 
height  to  raise  the  water  to  the  level  of 
the  canals.  The  aggregate  length  of  the 
main  canals  will  be  more  than  75  miles, 
varying  in  capacity  in  proportion  to  the 
areas  of  the  tracts  to  be  irrigated.  The 
largest  canal  will  have  a  capacity  of  about 
760  second  feet.  Distributing  canals  and 
ditches  will  be  built  over  the  entire  area 
to  reach  every  quarter  section  of  land 
The  above  work  will  cost  approximately 
$.3,000,000. 


No  bids  were  received  Sept.  9  by  the 
State  Superintendent  of  Public  Works,  at 
Albany,  N.  Y.,  for  work  under  contract 
No.  20,  Erie  canal.  The  contract  called 
for  dredging  a  channel  in  the  Mohawk  Riv- 
er and  work  incidental  thereto,  and  the  es- 
timated cost  was  $4,173,900. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  comin);  under  any  of  the  preceding  classifications. 


.Austria-Hungary  will  probably  spend 
about  $15,000,000  in  the  renewal  of  rolling 
stock  for  the  railways,  recently  acquired 
bv  the  state. 


A  New   Form   of   Gang   Saw  for 
Quarry  Work. 

.■\  practical  and  economic  improvement  in 
gang  saw  construction  has  been  worked 
out  at  the  mills  of  the  Indiana-Bedford 
Stone  Co.,  and  is  described  as  follows  in 
tlie  annual  report  of  the  State  Geologist 
of  Indiana  for  1907 : 

John  M.  Owens,  superintendent  of  this 
company,  has  perfected  an  ingenious  wire 
saw  gang  to  replace  the  cumbersome  and 
slow  gang  saws  used  in  all  mills  at  the 
present  time.  To  a  certain  extent  the  idea 
is  taken  from  both  the  gang  saw  and  the 
early  wire  saws  of  one  running  wire.  The 
new  saw  consists  of  a  number  of  endless 
twisted  strands  of  wire  running  in  a  tri- 
angle over  three  shives.  The  whole  ap- 
paratus is  placed  in  a  stall  similar  to  that  of 
the  old  gang  saw,  and  hence  the  latter  can 
readily  be  replaced.  The  new  wires  are 
made  of  %-in.  strands  of  twisted  wire  in 
endless  chain  and  welded  by  electricity.  In 
the  old  wire  saws,  the  wires  were  spliced 
between  strands  and  so  permitted  of  slack, 
which  had  to  be  continually  taken  up  by 
an  attached  piece  of  machinery.  The  joint 
thus  welded  by  electricity  is  free  from 
cracks  and  eliminates  all  slack  and  any  de- 
vice for  taking  up  the  same.  The  welding 
was  suggested  by  the  .American  Steel  Wire 
Co.,  and  is  done  by  a  small  machine  con- 
nected to  the  electric  power  of  the  com- 
pany. The  wire  travels  at  the  rate  of  1,100 
ft.  per  second,  and  in  making  the  circuit 
once  it  twists  four  times  in  one  foot,  or  180 
times  in  one  revolution.  Any  number  of 
wires  can  be  used,  depending  on  the  width 
of  the  slabs  of  stone  to  be  cut.  In  case  of 
the  old  wire  saw  only  one  wire  is  used. 
The  frames  at  each  end  of  the  .stall  hold- 
ing the  shives  have  places  for  any  number 
desired.  As  the  wire  passes  over  the  stone 
the  feed  is  downward,  and  from  an  over- 
head trough,  as  in  the  old  gangs,  there  is 
fed  through  small  pipes  and  hose  the  nec- 
essary amount  of  clear  water  and  sand  to 
aid  in  cutting.  The  sand  and  water  trough 
is  circular  and  made  of  sheet  iron.  It  is 
placed  in  the  rear  of  the  stall.  The  sand 
settles  in  the  openings,  and  the  water  in 
draining  off  regulates  the  feed  of  sand. 
In  the  case  of  the  old  gangs  a  constant 
flow  of  water  was  used  and  the  sand  had 
to  be  fed  by  hand.  The  .sand  falls  into 
the  twists  of  the  wire  and  is  thus  kept 
from  being  crushed  and  so  losing  its  grit 
power  and  cutting  efficiency,  as  happens 
with  the  old  saw  gang.  With  the  use  of 
this  sand  the  wires  attain  a  sharp  edge  and, 
until  absolutely  smooth,  are  effective  in 
their  work.  As  the  water  is  fed  in  the  rear 
the  wires  draw  it  with  the  sand  to  the 
front,  where  it  splashes  or  falls  against  a 


■~liirlcl  c.illiil  tlic  splash  Imard.  Tluis  the 
sand  is  caught  and  utilized  again.  The 
hubs  in  the  revolving  shafts  last  perma- 
nently and  are  shifted  with  a  nut  key,  but 
the  rims  which  hold  the  wires  last  about  a 
year  and  cost  $1.25.  They  are  of  cast  iron 
and  are  easily  replaced  by  being  screwed 
to  the  shaft  on  a  square  key,  thus  dim 
inating  sliding. 

In  the  case  of  the  old  gang  saw  the  mo- 
tion is  a  lift  back  and  forth  of  blades  J^- 
in.  thick.  The  sand  in  the  cut  grooves 
gives  it  a  tendency  to  shift  over,  leaving 
uneven  faces  which  have  to  be  planed  over. 
In  the  new  gang  the  wire  cuts  down 
evenly,  consistently  and  three  times  as  fast, 
so  that  the  planing  to  be  done  is  light. 
There  can  be  but  little  shift,  if  any,  ow- 
ing to  the  speed  of  the  wires. 

Since  the  old  wire  saw  is  hand  fed  it 
cuts  but  about  5  ins.  per  hour  and  lasts 
only  30  hours  before  it  has  to  be  replaced. 
They  are  50  ft.  long,  and  split  the  block 
once  with  a  double  length  running  straight 
overhead.  In  the  new  device  the  wires 
are  46%  ft.  in  length  and  cut  18  ins.  per 
hour.  The  cost  is  90  cts.  per  100  ft.  The 
wires  give  two  faces  on  a  block  of  116 
superficial  square  feet. 

In  the  new  gang  the  cumbersome  shafts 
of  the  old  gang  are  done  away  with  and 
all  the  additional  machinery  to  run  the  saw, 
drive  and  fit  the  blades,  keep  up  the  pump 
for  continual  supply  of  water  is  unneces- 
sary. One  man  can  operate  the  new  saw, 
whereas  two  men  are  required  with  the 
old.  If  a  new  wire  is  to  be  replaced  from 
a  stock  at  the  side  of  the  shives,  it  is 
slipped  over  the  rim  with  but  little  exer- 
tion. Compared  with  the  old  method,  time 
and  labor  are  saved,  neater  work  is  done, 
the  cost  of  running  less,  and,  as  a  whole, 
the  apparatus  is  far  cheaper.  The  cost  of 
a  new  machine  is  $600,  whereas  old  gangs 
cost  about  $1,000.  Such  an  improve- 
ment as  this  is  adding  efficiency  and  in- 
crease of  output  to  the  oolitic  stone  in- 
dustry. 


.\  new  type  of  locomotive  has  been  intro- 
duced on  Russian  railroads.  It  is  the  .so- 
called  improved  4  and  5  axle  type  of  the 
Southeastern  railroads.  The  5-axle  loco- 
motive weighs  154,728  lbs.,  and  the  4-axle 
tender  13,104  lbs.,  total  weight  167.832  lbs. 
The  cost  of  this  locomotive  is,  according 
to  the  estimates  of  the  factories,  $26,380. 
It  is  the  most  expensive  of  all  types  of  loco- 
motives used  in  Russia 


Up  to  Sept  1.  27  contracts  had  been 
awarded  for  work  in  the  New  York  State 
Barge  canal.  The  contracts  cover  15.3.49 
miles  of  canal. 


204 


ENGINEERING-CONTRACTING 


\ol.  XXX.     No.  14. 


Methods  and  Costs;  Some  Old;  Some 
New. 
Testing  Character  of  Soil  by  Sounding. 
— Till'  li'lliiwiiiH  ;iri;iiigcmcnts  \v;is  used 
in  making  soundings  to  determine  the  char- 
acter of  the  soil  at  the  site  of  a  reservoir. 
The  arrangement  consisted  of  an  iron  rod 
1  in.  in  diameler  and  30  ft.  long,  on  which 
was  arranged  a  sliding  weight.  This  weight 
was  made  of  a  short  section  of  G  in.  cast 
iron  water  pipe,  in  tlic  center  of  which 
was  a  I'/i  in.  wrought  iron  pipe,  tlic  space 
hctween  the  two  pipes  being  tilled  with  lead. 
The  upper  part  of  the  rod  was  steadied  by 
a  tripod.  On  the  bottom  w^as  an  iron 
pipe,  the  whole  weighing  about  130  lbs. 
The  weight  was  lifted  by  two  men  and 
allowed  to  fall  on  an  adjustable  clamp. 
Tlie  height  to  which  it  was  lifted  varied 
from  .3  to  1  ft.,  and  a  record  was  taken  of 
the  depth  penetrated  by  each  ten  blows. 
A  block  and  fall  was  used  to  withdraw 
the  rod. 

Filling  in  Marshland.— A  tract  of  mar- 
ginal marshland  was  raised  well  above 
the  effects  of  tide  water  in  a  lake  in 
the  following  manner.  The  marshland 
was  underlaid  by  plastic  blue  mud,  rest- 
ing upon  a  solid  bed  of  yellow  clay 
hard  pan.  The  latter  had  a  natural  slop.e 
of  about  13  degrees  toward  the  lake. 
At  the  high  water  line  the  mud  was 
about  40  ft.  deep.  A  further  complica- 
tion was  the  proximity  of  a  deep  wa- 
ter channel  and  a  .system  of  tidal  sluice- 
gates in  front  of  and  parallel  to  the 
shore  line.  No  encroachment  could  be 
made  on  this  channel  by  pushing  out 
the  marsh  mud  under  the  pressure  of  the 
new  filling.  The  first  thing  done  was  to 
dig  a  trench  4  ft.  deep  by  12  ft.  wide 
along  the  water  edge  of  the  marshland. 
The  excavated  material  was  deposited 
on  the  edge  of  the  trench  ne.xt  to  the 
highland,  the  top  width  of  the  bank  be- 
ing of  sufficient  width  for  two  run- 
ways for  wheelbarrows.  Heavy,  sandy 
material  was  then  used  for  filling  at  and 
along  the  segregation  line,  advancing 
gradually  toward  the  lake.  As  filling 
progressed,  settlement  commenced  and 
the  material  in  the  bottom  of  the  tren<-li 
began  to  rise  up.  A  large  force  of  1^- 
^lorers  were  kept  busy  excavating  ,inH 
removing  the  material  from  the  rising 
bottom  as  fast  as  it  came  up.  This  proc- 
ess was  continued  until  the  entire  marsh- 
land was  filled  in  solid  down  to  hard 
pan  and  all  settlement  had  stopped.  An 
interesting  part  in  connection  with  the 
work  is  that  the  total  yardage  taken  out 
from  the  bottom  of  the  trcncli  was  ap- 
proxnnately  the  same  as  the  total  yara- 
agc  of  lieavy  material  in  the  filling  in 
below  the  level  of  the  marshland, 
and  yet  after  the  completion  of  op- 
erations, the  dimensions  of  the  trench 
were  the  same  as  at  the  beginning.  It 
seems  probable,  therefore,  that  the 
trench  simply  afforded  a  natural  vent 
for   the   escape   of   mud,   compressed   by 


the    weight   of   the   advancing  filling   de- 
posited on  the  marshland. 

Hours  and  Wages  of  Common  Labor 
in  1907.— The  ioll.iwiiig  table,  which  is 
taken  from  a  recent  bulletin  of  the  U. 
S.  Bureau  of  Labor,  shows  the  average 
number  of  hours  worked  per  week  and  the 
average  wages  per  hour  for  common  la- 
bor on  contract  work  in  street  and  street 
sewer  construction  in   1907: 

Average  Average 

hours  wages 

per  per 

Locality.                week.  hour. 

Albany,  X.  Y 52.77  $0.1963 

Atlanta,  Ga 60.00  .1500 

Baltimore.    Md 50.43  .1909 

Boston,  .Mass 59.31  .2021 

Buffalo,  N.  Y 51.13  .2284 

Charleston,    S.    C 60.00  .1097 

Chicago,    III .....53.89  .2542 

Cincinnati,  O.   . . . '. 58.53  .2023 

Cleveland.   0 60.00  .1901 

Dallas,   Dex 51.62  .2064 

Denver,  Colo 54.00  .2661 

Des  Moines,  la 54.00  .2276 

Detroit,    Mich 60.00  .1879 

Dubuque.    la 59.55  .2039 

Duluth,    Minn 60.00  .2317 

Grand    Rapids,   Mich... 60.00  .1905 

Indianapolis,    Ind 58.00  .2210 

Jacksonville,    Fla 60.00  .1546 

Jersey  City,  N.  J 59.00  .2063 

Kansas  City,   Mo 58.72  .1977 

Los  Angeles,  Cal 60.00  .2115 

Louisville,    Ky 59.52  .1790 

Lynn.     Mass 54.00  .1906 

Memphis,  Tenn 54.81  .1765 

Milwaukee,    Wis 60.00  .2284 

Montgomery,  Ala 60.00  .1312 

New   Haven,   Conn.    ..60.00  .1659 

New  Orleans,  La 59.09  .1907 

New  York,   N.  Y 58.47  .1753 

Norfolk,   Va 60.00  .1438 

Peoria,    111 60.00  .1844 

Philadelphia,    Pa 60.00  .1547 

Pittsburg,  Pa 60.00  .1723 

Portland.   Ore 60.00  .2500 

Providence,    R.    1 59.44  .1921 

Racine,    Wis 59.58  .2113 

Richmond,    Va 59.22  .1534 

Rochester,  N.   Y 48.00  .2177 

St.    Louis,    Mo 59.33  .2243 

Salt  Lake  City,  Utah.. 48.00  .2554 

San    Francisco,   Cal.    ..48.00  .3125 

Scranton,   Pa 51.94  .1752 

Seattle,   Wash 48.00  .3090 

Sioux  Falls,  S.  D 60.00  .2500 

Syracuse,    N.    Y 59.66  .1936 

Tacoma,   Wash 49.83  .2967 

Terre  Haute,   Ind 54.00  .1949 

Toledo.    0 51.51  .2362 

Trenton,   N.  J 60.00  .1500 

Washington,    D.    C.    ..52.37  .1829 

Wheeling,  W.  Va 54.00  .1944 

Wilmington,    Del 57.00  1564 

Worcester,    Mass 48,75  .2192 

Specification  for  Coal  Tar  Creosote. — 

Messrs.  Herman  Von  Schrenk,  K.  B.  Fulks, 

and  A.  L.  Kanimcrcr  in  a  paper  published 
in    a    bulletin    of    the    .'\merican    Railway 


Fngincering  and  Maintenance  of  Way  As- 
sociation reconmicnd  (he  following  as  a- 
standard  specification  for  coal-tar  creosote: 
The  oil  used  shall  be  the  best  obtainable 
grade  of  coal-tar  creosote;  that  is,  it  must 
be  a  pure  product  of  coal-tar  distillation 
and  must  be  free  from  admixture  of  oils, 
other  tars  or  substances  foreign  to  pure 
coal-tar;  it  must  be  completely  liquid  at 
38  degrees  Centigrade,  and  must  be  free 
from  suspended  matter ;  the  specific  gravity 
of  the  oil  is  at  38  degrees  Centigrade 
must  be  at  least  1.03.  When  distilled 
according  to  the  standard  method,  that 
is.  using  an  eight  ounce  retort,  asbestos 
covered,  with  standard  thermometer, 
bulb  'A  in.  above  the  surface  of  the 
oil,  the  creosote,  calculated  on  the  ba- 
sis of  the  dry  oil,  shall  give  no  dis- 
tillate below  200  degrees  Centigrade,  not 
more  than  5  per  cent  below  210  degrees 
Centigrade,  not  more  than  25  per  cent 
below  235  degrees  Centigrade,  and  the 
residue  above  355  degrees  Centigrade,  if 
it  exceeds  5  per  cent  in  quantity,  must 
be  soft.  The  oil  shall  not  contain  more 
than  3  per  cent  water. 

Packing  Earth  Roads.— The  Illinois 
Highway  Commission  in  1007  tried  an  in- 
teresting experiment  in  earth  road  build- 
ing. The  back  rolls  of  a  heavy  roll- 
er were  fitted  with  heavy  spuds  about  6 
m.  long.  The  earth  from  the  center  of  the 
road  w-as  thrown  to  each  side  with  a  grader 
and  then  packed  back  in  layers.  The  roll- 
ing was  continued  until  the  spuds  would 
not  sink  into  the  surface.  In  this  manner 
as  tliick  a  layer  of  packed  earth  was  built 
up  in  a  short  time  as  would  take  several 
seasons  of  constant  dragging  to  form.  The 
cost  of  packing  roads  in  this  manner  is 
estimated  at  about  $.300  per  mile. 


The  ties  ordinarily  used  on  the  Federal 
railways  of  Switzerland  are:  Iron  ties, 
about  8  ft.  10  ins.,  weighing  150  lbs.,  man- 
ufactured in  Germany,  and  costing  $2.13  de- 
livered at  Basel ;  oak  ties,  same  length,  6 
ins.  high  and  10  ins.  wide,  made  in  France 
and  Switzerland,  and  costing  $1.80;  beech 
ties,  same  dimensions,  made  in  Switzerland, 
and  costing  $1.01  :  and  fir  ties,  same  dimen- 
sions, made  in  Switzerland,  and  costing 
$1.26.  The  wooden  ties  are  all  impregnated 
with  far  oil.  On  the  secondary  roads  sim- 
ilar ties  are  used,  but  about  10  ins.  shorter, 
the  cost  being  relatively  smaller. 


The  Mexican  Central  Ry.  will  probably 
plant  12,000  to  lo.OOO  eucalptus  trees  shortly 
as  an  experiment.  If  it  is  found  that  the 
planting  is  a  success  in  the  different  cli- 
mates and  soils  of  Mexico,  the  company 
uill  put  in  a  large  acreage. 


The  Culian  Department  of  Public  Works 
has  entered  into  a  contract  with  Hugh  J. 
Rcilly  for  the  construction  of  a  water- 
works and  sewerage  system  in  the  city  of 
Cicnfuegos.  The  total  cost  is  not  to  ex- 
ceed $3,080,000. 


September  30,   1908. 
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The  Method  of  Sinking  the  Piers  for 

the  Grand  Trunk  Pacific  Bridge 

at  Fort  William,  Ontario,  Can.* 

By  H.  L.  WiLiv.  Jl.n.  Am.  Soc.  C.  E. 

This  paper  outlines  the  construction 
methods  used  in  sinking  the  piers  for  the 
Grank  Trunk  Pacific  Railway  Bridge, 
crossing  the  Kaministiquia  River,  at  Fort 
William,  Ontario,  Canada. 

The  proposed  terminals  of  the  Grand 
Trunk  Pacific  at  ;he  head  of  Lake  Superior 
are  separated  from  the  main  line  hy  the 
Kaministiquia  River.  At  the  bridge  site 
the  river  has  a  maximum  depth  of  about 
20  ft.  at  low  water,  being  at  that  stage 
325  ft.  in  width.  The  north  bank  of  the 
river,  to  which  the  draw  span  of  the  bridge 
swings,  is  steep,  and  rises  to  a  height  of 
about  3")  ft.  above  water.  The  south  bank 
is  low,  sloping  from  the  river  at  a  grade 
of  1:10. 

Test  borings  taken  at  the  bridge  site  dur- 
ing the  winter  of  1906-7  by  the  railway 
engineers  showed  a  stratum  of  firm  blue 
clay,  about  35  ft.  thick,  covering  a  layer 
of  water-bearing  gravel  varying  in  thick- 
ness from  3  to  7  ft.  The  water  contained 
in  this  gravel  was  under  sufficient  pressure 


and  rendering  all  outside  work  more  costly. 
Therefore  operations  were  begun  immedi- 
ately. 

For  the  falsework  at  the  pivot  pier,  two 
rings  of  piling  were  driven  about  the  cen- 
ter of  the  pier,  the  diameter  of  the  inner 
ring  being  37  ft;.,  and  of  the  outer  one  54 
ft.  These  piles  were  cut  off  and  capped 
8  ft.  above  the  water.  The  caps  were  of 
IJ  by  1'2-in,  fir  timber,  radial  from  the 
ecntir  of  the  pier,  and  overhanging  the 
perimeter  of  the  steel  shell  2  ft.  There 
were  twenty  piles  in  each  ring.  These 
were  crossbraced  and  tied  securely,  making 
the  structure  as  rigid  as  possible,  to  lessen 
any  movement  that  might  be  caused  by  the 
current,  which  varied  from  3  to  6  miles 
per  hour.  The  piles  were  driven  to  gravel, 
to  prevent  settlement  in  the  finished  false- 
work. The  structure  was  then  decked  and 
a  circular  track  built  upon  it.  This  track 
was  for  a  small  derrick  car,  the  purpose  of 
which  was  to  pick  up  the  plates  forming 
the  shell,  carry  them  to  place,  and  hold 
them  in  position  while  being  bolted  up 
ready  for  riveting. 

A  slot,  2x8  in.  was  cut  through  the  caps 
where  their  center  lines  intersected  the 
perimeter  of  the  steel  shell,  and  a  casting. 


Sketch  Showing  General  Plan  of  Work. 


to  maintain  a  steady  flow  through  several 
of  the  abandoned  test  holes,  and,  when 
confined,  it  rose  to  an  elevation  4  or  5  ft. 
above  the  river  level.  This  gravel  is  un- 
derlaid viith  bed-rock,  from  57  to  60  ft. 
below  the  water  surface.  The  rock  surface 
is  comparatively  level,  dipping  to  the  north 
about  2  degrees. 

The  plans  prepared  by  the  railway 
showed  only  the  general  design  of  the  two 
piers,  the  details  and  construction  meth- 
ods being  left  for  field  decision.  The  pivot 
pier  consists  of  a  steel  shell,  31  ft.  in  diam- 
eter, sunk  to  bed-rock  and  filled  with  con- 
crete. The  south  pier  is  composed  of  two 
smaller  shells,  set  side  by  side.  These  are 
15  ft.  in  diameter,  and  18  ft.  apart  from 
center  to  center. 

The  plans  called  for  %-in.  plate,  single- 
riveted  on  the  horizontal  seams,  and  dou- 
ble-riveted on  the  vertical  seams,  and  %- 
in.  rivets  with  round  heads.  The  contract 
for  the  work  having  been  let  in  the  latter 
part  of  August,  1907,  an  interval  of  about 
3  months  remained  before  severe  cold 
weather   would    set    in.    closing   navigation 
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through  which  "hanger  rods"  worked,  was 
set  on  each  cap.  The  hanger  rods  were 
for  holding  a  course  of  plates  during  riv- 
eting, supporting  the  finished  shell  until 
the  river  bottom  was  reached,  and  for  con- 
trolling the  movements  of  the  shell  until 
it  rested  on  bed-rock.  The  rods  were  8 
ft.  long,  of  lV4-in.  steel,  threaded,  and  an 
eye  of  Swede  iron  was  welded  to  the  low- 
er end  of  each.  Hook-plates,  hung  in  these 
eyes,  connected  the  hanger  rods  and  the 
plates  forming  the  shell.  There  were  two 
hanger  rods  at  each  cap,  4  in.  from  center 
to  center,  one  outside  of  the  shell,  and  one 
within  it.  The  hook-plates  covered  four 
rivet  holes,  and  were  bolted  to  the  steel 
plates  while  the  derrick  car  held  them  sus- 
pended, the  weight  of  the  plates  being 
transfered  to  the  hanger  rods  by  slacking 
the  chain  blocks  with  which  the  derrick 
car  was  rigged. 

The  plates  were  of  %-in.  steel,  10  ft. 
long  and  5  ft.  wide;  they  were  curved  to 
a  radius  of  15%  ft.,  and  weighed  about 
1.100  lb.  each.  There  were  130  plates  in 
the  shell;  13  vertical  courses  of  10  plates 
each.  The  time  required  to  swing  the 
plates  for  one  course  from  the  storage 
yard  to  the  derrick  car.  and  to  bolt  them 


up  ready  for  riveting,  averaged  about  2V4 
hours,  or  15  min.  for  each  plate.  Five 
courses  were  riveted  up  when  the  shell 
touched  bottom.  The  weight  of  the  shell 
caused  it  to  penetrate  the  bottom  to  an 
average  depth  of  1  ft.  A  2-ft.  water-jet 
was  then  rigged  from  a  single  cylinder,  G- 
in.  steam  force  pump,  and  by  this  means 
the  material  at  the  cutting  edge  was  dis- 
turbed sufficiently  to  permit  a  further  set- 
tlement amounling  to  about  1  ft. 

l'"ach  outside  hanger  rod  was  then  car- 
ried back  to  the  pile  carrying  the  cap  from 
which  the  rod  was  suspended,  and  bolted 
to  the  pile,  thus  tying  the  inner  end  of  the 
cap  in  place.  Jacks  were  placed  under  each 
cap,  resting  on  the  edge  of  the  shell,  and 
the  combined  action  of  the  water-jet  and 
twenty  jacks  forced  the  shell  about  5  ft. 
farther  into  the  bottom,  the  total  penetra- 
tion being  at  this  time  7  ft. 

The  shell  was  then  pumped  out.  .\s  the 
water  was  removed,  a  course  of  bracing 
was  placed  at  each  horizontal  seam  of  the 
shell.  This  bracing  was  of  12xl2-in.  hem- 
lock, four  timbers  being  set  in  the  form  of 
a  square.  Two  squares  were  placed  to- 
gether, one  being  turned  45  degrees  about 
the  center  of  the  pier,  thus  forming  a 
star-shaped  set  of  bracing,  giving  eight 
points  of  support  to  the  sides  of  the  shell, 
and  leaving  an  octagonal  central  openine 
about    18    ft.   across. 

Five  days  after  the  shell  was  cleared  of 
water,  the  material  under  the  cutting  edge 
gave  way,  and  the  shell  filled,  the  blow 
being  confined  to  about  4  ft.  of  the  peri- 
meter. The  hole  was  carefully  filled,  and 
the  shell  pumped  out  again,  only  to  blow 
out,  about  5  hours  later,  at  a  different 
point. 

.•\t  this  time  a  flow  of  water  within  the 
shell  was  noticed,  coming  apparently  from 
one  of  the  holes  left  by  the  test  borings, 
and  being  approximately  equivalent  to  the 
flow  from  a  4-in.  pipe.  It  was  evident  that 
there  would  be  great  difficuhy  in  keeping 
the  shell  cleared  of  water,  and  an  attempt 
was  made  to  sink  it  still  farther  into  the 
river  bed.  It  was  loaded  with  175  tons  of 
steel  rails,  the  jacks  were  placed  in  posi- 
tion as  before,  and  it  was  forced  down- 
ward another  5  ft.,  the  total  penetration 
then  being  12  ft.  Another  attempt  to  clear 
the  shell  of  water,  resulting  in  failure,  in- 
dicated that  the  flow  from  the  gravel  had 
destroyed  the  integrity  of  the  material 
within  the  shell.  This  method  was  aban- 
doned and  the  work  proceeded  as  follows : 

The  overhanging  caps  were  cut  off,  and 
two  more  courses  of  steel  were  riveted 
up.  Timbers  were  placed  across  the  top 
of  the  shell,  and  a  tight  floor,  about  1  ft. 
from  water  level,  was  hung  from  these 
timbers,  within  the  shell.  A  form  was 
built,  following  the  octagonal  outline  of 
the  inner  opening  left  by  the  timber  brac- 
ing, and  concrete  was  deposited  between 
this  form  and  the  steel  shell.  Meanwhile, 
a  derrick  was  erected  on  a  fender  crib 
which  had  been  sunk  immediately  up 
stream  from  the  pivot  pier,  and  excavation 
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was  coniiii<.nccil  wilhin  llic  shell,  using  an 
orange-peel  bucket.  The  settlement  of  the 
slull  was  constant  from  this  point,  and,  as 
it  sank,  the  ring  of  concrete  was  carried 
upward,  thus  forming  a  steel-protected 
pipe  or  drum,  having  an  outside  diameter 
of  .31  ft.,  the  inner  opening  being  octagonal. 

When  the  shell  finally  reached  rock,  the 
surface  of  the  rock  was  cleaned,  and  a 
layer  of  concrete  about  7  ft.  in  thickness 
was  deposited  under  water,  which  sealed 
the  flow  from  the  water-bearing  gravel 
and  allowed  the  removal  of  the  bracing. 
When  the  timber  was  removed,  the  interior 
opening  was  filled  with  concrete,  forms 
were  built  at  the  water  level,  and  the  pier 
was  carried  up  to  its  final  elevation. 

The  concrete  used  was  a  1:3:5  mix- 
ture, the  gravel  and  sand  being  brought  in 
by  train  from  a  point  tliirty  miles  distant 
on  the  line  of  tlie  Grand  Trunk  Pacafic. 
The  material  was  clean,  and  in  its  natural 
state  closely  approximated  the  required 
proportions.  Tests  were  made  from  time 
to  time  to  determine  its  condition,  and 
enough  sand  was  added  to  make  it  comply 
with  the  specifications.  Screening  was  con- 
sidered unnecessary.  To  prevent  the  con- 
crete from  freezing,  the  sand  and  gravel 
were  heated.  Three  heaters,  made  from 
sections  of  36-in.  cast-iron  pipe,  were 
placed  near  the  stock  piles.  Wood  for 
heating  purposes  was  plentiful,  and  the 
cost  of  heating  all  material  averaged  about 
$1.00  per  cubic  yard  of  concrete.  The  ma- 
terials were  conveyed  to  the  mixer  by  cars, 
and  the  concrete  was  swung  to  the  derrick 
on  the  fender  crib  by  using  a  second  der- 
rick located  on  the  river  bank.  After  the 
ice  formed,  the  derricks  exchanged  boxes 
on  the  ice,  and  the  mixer,  running  con- 
stantly, kept  one  batch  of  concrete  moving 
at  all  times.  The  batches  averaged  22  cu. 
ft.,  the  average  output  being  11  cu.  yd.  per 
hour. 

In  the  concrete,  pieces  of  stone,  contain- 
ing from  2  to  15  cu.  ft.,  were  placed  by 
the  derrick  on  the  fender  crib.  These 
stones  were  heated  by  immersing  them  in 
a  tank  of  hot  water  for  a  few  minutes, 
the  volume  being  indicated  by  a  displace- 
ment scale  marked  off  inside  the  tank.  In 
this  way.  a  check  on  the  total  volume  of 
material  was  obtained,  the  combined  vol- 
umes of  stone  and  concrete  equaling  the 
quantity  indicated  from  measurements 
made  inside  the  shell.  The  total  quantity 
of  stone  and  concrete  in  this  pier  is  2.200 
cu.  yd. 

Conditions  at  the  smaller  pier  on  the 
south  side  of  the  river  were  somewhat  dif- 
ferent, the  water  being  only  17  ft.  deep, 
and  bed-rock  57  ft.  from  the  water  sur- 
face. 

This  pier  consists  of  two  concrete-filled 
steel  shells,  15  ft.  in  diameter,  set  side  by 
side  at  right  angles  to  the  center  line  of 
the  bridge,  with  a  space  of  3  ft.  between 
them.  Falsework,  similar  to  that  at  the 
pivot  pier,  was  erected.  To  handle  the 
steel    plates,   a   derrick  was   placed   on   the 


center  line  ol   the  bridge,  resting  on  three 
small  cribs  sunk  for  the  purpose. 

The  shells  were  lined  with  concrete  as 
they  sank,  and,  owing  to  the  fact  that  they 
could  be  pumped  out,  about  two-thirds  of 
the  total  excavation  was  completed  in  the 
dry,  the  derrick  disposing  of  the  material 
as  it  was  excavated.  The  shells  were  in 
no  way  connected,  but  were  carried  down 
with  as  nearly  the  same  amout  of  prog- 
ress as  possible.  The  general  progress  was 
in  jumps  of  from  2  to  5  ft.  The  steel  was 
carried  high  enough  at  all  times  to  prevent 
any  chance  of  the  sliell  disappearing  be- 
neath the  surface.  The  progress  could  be 
closely  controlled  by  the  amount  of  excava- 
tion. The  shells  were  brought  to  place 
finally  with  a  difference  in  elevation  of 
less  than  Vi  in.  Along  the  center  line  of 
the  bridge,  they  were  built  about  4  in.  out 
of  position.  This  was  corrected  when  the 
forms  were  built  at  the  water  line,  where 
a  slight  offset  had  been  provided  for  sucli 
a  contingency. 

There  are  1,055  cu.  yd.  of  concrete  in 
this  pier,  the  same  mixture,  1  ;  3  :  5,  being 
used  as  in  the  pivot  pier.  The  two  shells 
were  joined  at  the  top  by  a  reinforced  con- 
crete beam.  The  sand  and  gravel  for  this 
pier  had  been  placed  on  the  south  bank 
of  the  river  before  the  close  of  naviga- 
tion. This  material  was  dredged  from  the 
bed  of  Lake  Superior  during  the  summer, 
and  was  used  without  screening.  The  mix- 
ing plant  for  this  pier  was  located  on  the 
south  bank,  and  the  concrete  was  con- 
veyed to  the  derrick  by  cars  running  on  a 
track  laid  on  the  ice. 

It  was  thought  that  difficulty  might  arise 
from  the  shrinkage  of  the  concrete  inside 
the  shell,  with  a  consequent  destruction  of 
the  bond  between  it  and  the  steel,  and  to 
prevent  this,  the  first  course  of  concrete 
was  allowed  to  set  under  water,  where 
some  expansion  would  occur.  The  con- 
crete in  the  piers  was  kept  warm,  where 
exposed  to  the  air,  by  covering  the  piers 
and  turning  live  steam  into  the  enclosed 
.space.  The  concrete  below  the  ice  line, 
and  under  water,  was,  of  course,  in  no 
danger  from  freezing. 

The  steel  shells  were  rendered  water- 
tight by  caulking  them  at  tlie  laps,  and  by 
driving  a  small  triangulai  wedge  at  the 
scarfs.  The  resistance  of  the  material 
through  which  the  shells  were  sunk  was 
found  to  vary  from  275  to  320  lb.  per  sq. 
ft.  This  is  the  net  skin  friction,  after  de- 
ducting the  resistance  caused  by  the  cutting 
edge,  the  laps  in  the  plates,  and  the  rivet 
heads. 

The  cutting  edges  were  reinforced  by 
riveting,  to  the  lower  course  of  steel,  an 
additional  Va-in.  plate,  3  ft.  wide.  This 
was  considered  sufficient,  as  the  test  bor- 
ings had  shown  the  material  to  be  clear, 
and  free  from  sunken  trees  or  boulders. 

The  riveting  and  caulkihg  were  done 
with  air,  the  compressor  being  of  the  loco- 
motive type.  Owing  to  the  atmospheric 
moisture,    the    air    line    and    hammers    at 


times  gave  some  trouble,  due  to  the  in- 
tense cold. 

The  plates  for  the  shells  were  punched 
and  bent  at  Chicago  and  shipped  ready  for 
erection.  They  were  fitted  up  easily  and 
rapidly,  as  the  work  of  bending  and  punch- 
ing had  been  done  well  and  carefully. 

Work  was  carried  on  as  rapidly  as  pos- 
sible, three  shifts  being  employed  on  the 
concrete  at  times.  The  total  time  con- 
sumed in  this  work,  disregarding  lapses 
and  minor  delays,  was  about  five  months. 
The  cost  of  the  two  piers  was  about  $60,- 
000. 

The  work  came  under  the  supervision  of 
Mr.  George  A.  Knowlton,  division  engineer 
in  cliarge  of  the  Lake  Superior  branch  of 
the  Grand  Trunk  Pacific  Railway.  The 
writer  designed  the  lay-out  of  the  plant 
and  the  method  of  construction,  and  was 
in  charge  of  the  work. 


Road  Construction  Work  by  Grading 
Camp,  Maintained  by  County. 

Dallas  County,  Iowa,  largely  through  the 
efforts  of  Mr.  B.  Stanton,  County  Superin- 
tendent of  Roads,  has  developed  an  inter- 
esting method  of  doing  county  road  work. 
Since  1898  the  county  has  maintained  a 
regular  grading  gang,  which  it  has  kept 
employed  during  the  entire  working  sea- 
son. Previous  to  this  each  taxpayer  was 
permitted  to  work  out  his  road  and  poll 
tax  under  a  supervisor  of  the  read  dis- 
trict, the  size  of  which  varied  from  one- 
fourth  to  one-ninth  of  a  township.  The 
results  were  not  satisfactory.  Partial  re- 
lief was  secured  by  the  passing  of  a  legis- 
lative act  allowing  a  one-mill  county  levy 
for  grading  and  tiling.  The  County  Board 
then  decided  to  organize  and  equip  a  gra- 
ding camp  to  be  owned  by  the  county  and 
operated  under  the  directioi:  of  the  Board 
of  Supervisors.  It  was  also  agreed  that 
the  oldest  in  point  of  service  or  retiring 
member  of  the  board  should  have  the  en- 
tire use  of  the  outfit  and  control  of  the 
work  in  his  district  for  that  year.  This 
overcame  the  objection  of  long  and  ex- 
pensive moving  of  the  outfit  to  other  parts 
of  the  county.  The  road  work  was  then 
made  continuous  and  well  graded  roads 
secured  on  mail  routes  and  the  mam  trav- 
eled roads  to  towns.  This  grading  gang  is 
under  the  supervision  of  a  County  Super- 
intendent of  Roads,  and  works  under  the 
direction  of  the  Supervisors. 

The  county  owned  two  wheelers,  four 
scrapers  and  a  road  plow,  and  to  this  out- 
fit they  added  a  5-ton  road  roller  and  an 
elevating  scraper.  With  this  outfit  work 
was  started  in  .\ugust.  1898.  Four  men 
and  teams  w-ere  first  hired  and  the  township 
in.  which  the  gang  worked  furnished  two 
men  and  teams.  The  men  secured  board 
at  nearby  farmhouses,  as  no  camp  had  been 
established. 

The  following  spring  a  stable  tent,  a 
tent  for  the  men  to  sleep  in,  and  a  well- 
built  storm  proof  boarding  house,  10x20  ft., 
mounted   on   wheels,   and   well    painted   in- 
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side  and  out,  were  added  as  camp  outfit. 
New  No.  2  contractors'  wheel  scrapers  and 
a  bladegrader  were  also  secured. 

Road  work  is  begun  early  in  April  and  is 
continued  to  December.  A  working  force 
of  10  to  12  teams  and  12  to  lo  men  has 
been  found  to  make  the  best  gang  for 
steady  and  profitable  work.  In  working  a 
road,  the  camp  ground  is  first  located  and 
the  camp  set  up.  The  clearing  gang  is 
then  started,  followed  by  the  elevating 
grader,  harrows  following  the  grader  after 
that  machine  has  made  its  round.  A  team 
from  the  clearing  gang  is  used  for  harrow- 
ing, and  subsequent  clearing  during  tlie 
building  of  the  grade.  The  wheeler  gang 
is  also  started  on  some  short  work  prepar- 
ing for  long  hauls  when  the  elevator  has 
completed  it^  work.  Wheeler  tsams  are 
also  used  on  blade  machine  and  roller  dur- 
ing the  building  of  the  grade  w'ith  the  ele- 
vator. When  the  elevator  has  completed  its 
work,  all  teams  join  the  wheeler  gang  until 
started  on  another  section  of  the  work, 
leaving  the  first  section  to  be  finished  by  the 
regular  wheeler  teams,  using  the  blade  ma- 
chine and  thoroughly  rolling  the  grade. 
From  three  to  five  miles  of  road  are  thus 
worked  from  one  camp.  The  camp  is  then 
moved  and  the  work  continued.  The  equip- 
ment is  kept  in  good  repair  and  but  little 
time  is  lost  moving  the  camp  to  a  new  loca- 
tion. With  a  part  of  the  force  the  camp  is 
taken  down,  moved  and  set  up  at  the  next 
location  in  one-half  a  day.  Active,  sober  and 
industrious  men  with  good,  heavy,  well 
harnessed  teams  are  selected  for  the  grad- 
ing gang,  and  a  mutual  and  friendly  inter- 
est among  the  men  is  maintained. 

The  boarding  house  is  run  by  a  man  and 
woman,  who  furnish  everything  and  make 
all  they  can  out  of  it.  boarding  from  12  to 
15  men  and  furnishing  good  board  at  $3 
per  week.  No  rent  is  charged  them  for  the 
use  of  the  building.  From  1898  to  190(1 
about  170  miles  of  road  were  worked  under 
this  plan,  and  it  was  found  that  with  better 
and  more  complete  equipment  and  more  ex- 
perience, better  results  were  obtained  than 
in  the  first  years  of  the  work.  During  1906 
30  miles  of  road  were  built,  providing  for 
good  drainage.  The  grades  in  low  ground 
were  well  covered  with  dirt  and  gravel  from 
high  ground,  and  drainage  and  top  dress- 
ing were  especially  well  cared  for. 

The  average  cost  per  mile  of  road  work 
in  1906  was  $220.  this  cost  including  all  ex- 
penses as  follows : 

Per  mile. 

Running   elevator  grader $  65.0i"» 

Running  blade  grader 15.00 

Running  roller   12.00 

Wheeler  work 80.00 

Clearing  stone,  brush,  stumps,  etc. . . .  15,00 
Repairs  on  machinery  and  equipment, 

dynamite,  wear  and     deterioration 

and  interest  on  investment 15.00 

Superintendence   18.00 


In  lyuT  all  available  money  for  county 
road  work  was  about  $8,000.  There  are  11 
incorporated  towns  in  the  county,  each  get- 
ting its  proportion,  which  leaves  about  $6,- 
000  in  the  county  grading  fund.  All  ex- 
penses for  help,  repairs  on  machinery,  camp 
equipment,  etc.,  arc  paid  from  this  fund.  In 
addition  each  township  in  which  work  is 
being  done  cither  places  its  road  gang  at 
the  disposal  of  the  county,  or  contributes  a 
portion  of  the  cost,  usually  50  per  cent,  from 
its  road  funds.  About  $40  per  mile  is  also 
secured  as  a  bonus  from  farmers  living 
along  the  road  to  be  improved.  Only  main 
traveled  roads  are  considered  and  in  each 
locality  that  road  is  selected  which  offers 
tlie  largest   cash   bonus 

The  county  superintendent  of  roads,  who 
has  charge  of  the  grading  gang,  keeps  all 
accounts.  He  is  authorized  by  the  county 
board  to  hire  a  sufficient  number  of  men 
and  teams  to  do  the  work.  The  board 
makes  the  price  for  men  and  man  and  team 
per  day  of  ten  hours.  The  superintendent 
keeps  the  time  and  sends  a  duplicate  time 
sheet  to  the  auditor  for  each  two  weeks. 
This  sheet  shows  the  amount  due  each  man 
for  this  period.  The  county  treasurer  de- 
posits the  aggregate  amount  in  a  convenient 
bank  to  the  credit  of  the  superintendent  to 
cover  this  expense.  The  superintendent 
keeps  ledger  account  with  each  man,  paying 
all  board  and  feed  bills  for  the  two  w'eeks 
and  gives  him  bank  check  for  his  time  for 
the  two  weeks,  less  the  above  expenses. 
Merchandise  accounts,  blacksmith  bills  and 
all  other  expenses  are  shown  by  iteinized 
statements  receipted  by  them.  These  bills 
are  also  paid  by  the  superintendent  and  the 
statement  of  same  sent  to  tlie  county  audi- 
tor with  the  time  sheets.  The  superintend- 
ent keeps  ledger  account  witli  the  auditor 
and  with  the  treasurer  and  settles  with  them 
■ind  the  board  of  supervisors  at  the  close  of 


The    Results   01  Temperature  Obser- 
vations in  Masonry. 

In  building  the  Boonton  dam  at  Boomon, 
N,  J,,  for  the  Jersey  City  Water  Supply 
Co.,  the  engineer  for  the  company  placed 
within  the  dam,  while  in  the  course  of  con- 
struction, 11  VVhipplc-Warren  thcrmo- 
phones.  These  were  all  placed  in  one  sec- 
tion of  the  dam  that  was  about  lOU  ft.  high, 
and  were  so  arranged  as  to  show  the  tem- 
peratures of  every  part  of  the  masonry. 
These  thermophones  were  supposed  to 
give  the  temperature  within  a  degree. 

The  Boonton  dam  was  built  during  the 
years  1902,  1903  and  1904.  The  masonry 
part  is  2,150  ft.  long,  the  average  height  be- 
ing 90  ft.  The  dam  wa.s  built  of  cyclopean 
masonry  of  which  approximately  50  per 
cent  was  concrete  and  50  per  cent  large 
stones.  The  up-stream  face  was  rubble, 
while  the  down-stream  face  was  ashlar. 

In  a  discussion  of  a  paper  read  before  the 
American  Society  of  Civil  Engineers  by 
Charles  S,  Gowen  on  The  Effect  of  Tem- 
perature Changes  in  Masonry  and  published 
in  the  Proceedings  of  the  Society  for  1908, 
Mr.  Thaddcus  Merriman  (Proceedings, 
Vol.  XXXIV.,  .Aug.,  1908,  p.  620)  gives  the 
results  of  the  observation  made  by  means 
of  the  thermophones  at  the  Boonton  dam. 

During  the  first  winter,  1903-4,  cracks 
occurred  in  the  masonry  that  had  been  built 
the  previous  season,  except  that  put  in  dur- 
ing November  and  December.  The  weather 
during  these  months  was  very  cold  and  the 
masonry  put  in  was  frosted.  Before  the 
winter  of  1904-5  the  dam  was  completed 
and  cracks  appeared  in  this  part  of  the  ma- 
sonry and  all  of  the  old  cracks  opened  up 
again.  During  the  succeeding  winters  no 
new  cracks  have  been  obser\-ed,  but  the 
old  cracks  have  all  reopened,  but  not  al- 
ways to  the  same  extent.  Only  through 
the  largest  cracks  has  any  seepage  of  water 
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Coil  No. 

5 

6 


9. 
10, 


Distance 

from  face, 

in   ft. 

..       11.3 
..       11.0 


'16.0 


Maxi- 
mum tem- 
perature, 
Degs,  F. 
69 
64 
63 
71 
6S 


Date   of 
Mazimuzn 
Temper mil  e. 
Aug.,   1904 
Sept.,  1904 
Sept.,  1904 
Aug.,    1904 
Oct..     1904 


IONS.    rnONTON, 

.V.    J.,    HAM. 

.Miiiiniiini 

tem- 
peraturi' 
Degs.  F. 

Date  of 

minimum 

Temperature. 

Tot.  tem- 
perature' 
range  In 
Degs.  F. 

39 
4.i 
43 
34 
46 

Mar.,  190.1 
.Mar.,  190,-. 
.Mar.,  190.1 
Mar.,  1905 
Mar.,  1905 

30 
19 
20 
37 
22 

the  season,  at  which  time  plans  are  dis- 
cussed and  under  consideration  for  the  next 
year's  work. 

The  results  have  been  very  satisfactory, 
so  much  so  that  in  1907,  the  county  placed 
an  additional  fully  equipped  grading  gang 
in  the  field,  maintaining  both  gangs  durmg 
the  entire  season.  Rural  mail  routes  and 
main  traveled  roads  are  the  only  ones  that 
have  been  worked.  Some  graveling  has  al- 
so been  done. 


Total  $220.00 


.A  new  all-the-ycar-round  ice  skating 
rink  was  opened  in  Berlin,  Germany,  on 
Sept.  1.  This  makes  the  fourth  permanent 
ice  rink  in  Europe,  the  others  being  lo- 
cated in  London,  Paris,  and  Munich.  The 
surface  of  the  indoor  pond  at  Berlin  is  2,000 
meters  square. 


occurred.  The  seepage  being  greater  in 
winter  than  in  summer. 

At  various  times  trouble  was  experi- 
enced in  the  operation  of  the  thermophones. 
and  gradually  the  coils,  one  after  another 
ceased  recording,  until  at  this  time  none 
are  giving  reliable  results. 

The  accompanying  table  shows  thr  prin- 
cipal results  obtained  from  the  thermo- 
phones. It  will  be  noticed  that  no  observa- 
tions were  used  in  the  compilation  of  this 
table  until  the  thermophones  had  been  in 
place  for  practically  a  year. 

This  was  done  in  order  to  eliminate,  if 
possible,  the  effect  of  the  heat  generated 
during  setting.  The  results  shown  in  this 
table  were  then  plotted  on  the  diagram. 
Fig.  1.  and  by  trial  a  c'ATve  most  closely 
representing  the  observations  was  drawn. 
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If  A'  be  llic  total  range  in  temperature  at 
any  point  in  the  mass,  in  degrees,  Fahren- 
heit, and  D  be  the  distance  in  feet  to  the 
nearest  face  of  the  dam,  then 


R  = 


135 
3vT 


Where  135  is  the  total  atmospheric  range, 
as  observed  during  the  period  from  June, 
1901,  to  March,  190o.  During  this  period 
the  niininiuni  temperature  reached  was — 1>*^ 
R,  and  it  is  estimated  that  the  minimum 
in  the  sun  was  11T°  F.,  tliat  in  the  shade 
being  98°.  This  vahic,  135,  is  also  proba- 
bly not  far  from  the  maximum  atmospheric 
range  attained  in  the  latitude  of  New  York. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa 
per,  you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
gineering-Contracting. If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0S92.  steel  Dump  Cars.— Ernst  Wiener 
Co..   Morris   BIdg..   New  Yorlv. 

A  2G-page  pamphli't  description  of  the 
worlt  done  on  tlie  new  Pennsylv.ania  R.  R. 
and  tiie  Hudson  Terminals,  tunnels  and  ter- 
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DIAGRAM  OF   VARIATION 

IN   RANGE   OF  TEMPERATURE 

RESULTING  FROM  ATMOSPHERIC 

TEMPERATURE  CHANGES. 
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Fig. 

Referring  to  the  diagram,  it  is  seen  that 
the  curve  represented  by  this  e.xpression 
fits  the  plotted  points  closely,  therefore  it 
has  been  adopted  until  future  observations 
indicate  that  a  change  would  be  advisable. 
It  must  be  noted  that  near  the  minor  limit 
the  curve  does  not  seem  to  fit  in  with  the 
physics  of  the  case,  as  it  indicates  that  the 
range  could  never  be  zero. 


Distance  from  Face  of  Dam.  In  Feet. 

1. 


Work  is  to  be  begun  this  year,  according 
to  a  Consular  report,  on  rebuilding  the 
Trans-Siberian  Ry.  in  the  mountainous  dis- 
tricts between  .Achinsk  and  Irkutsk.  The 
.-..St  of  the  work  will  be  about  $18,579,000. 


As  a  result  of  the  epidemic  of  cholera 
at  St.  Petersburg,  Russia,  the  city  and 
governmental  authorities  are  taking  steps 
to  secure  the  installation  of  a  new  sewer 
system  to  cost  about  $40,000,000. 


Gold  and  silver  of  a  total  value  of  $1T,- 
479.  574  were  produced  in  California  in 
1907. 


mlnals  in  New  York  city.  On  tliis  important 
vorii  a  large  number  of  Wiener  cars  were 
u.«ed  and  illustrations  are  shown  of  these 
and   many  other   construction   features. 

No.  0S93.  Reinforced  Concrete  Pipe. — Lock 
Joint  Pipe  Co..   IG.T   Broadway,  New  York. 

A  bulletin  showing  the  method  of  casting 
the  continuous  concrt-te  sewer  pipes  and  con- 
duits manufactured  by  this  company  under 
th'?  Meriwether  System.  The  advantages  of 
this  pipe  are  set  forth,  one  being  that  it  is 
manufactured  in  close  pro.ximity  to  the  work, 
where  it  is  to  be  used. 

No.  0894.  Rock  Crusher — Smith  &  Post 
Co.,    Milwaukee,    Wis. 

In  this  24-page  catalog  the  Symons  crush- 
er is  described  and  Uie  many  advantages  of 
this  style  of  gyratory  crusher,  claimed  by  its 
manufiicturers,  are  pointed  out.  The  height 
of  this  crusher  is  much  less  than  most  other 
crushers  of  this  type,  which  it  is  claimed  is 
a  distinct  advantage  over  other  make?. 
Crusher  accessories  are  also  listed  in  this 
catalog. 

No.  0S95.  Concrete  Mixers.— The  T.  L. 
Smith  Co..   Milwaukee,   Wis. 

A  new  catalog  telling  of  the  Smith  mixer. 
This  mixer  is  so  well  known  to  contractors 
and  engineers  that  it  is  almost  useless  to 
write  of  it.  However,  the  catalog  shows 
the  various  sizes  of  machines  made,  the 
principles  of  mixing  and  charging  and  many 
other  things  of  interest  to  the  maker  of 
concrete.  This  company  has  lately  put  on 
the  market  a  2  cu.  yd.  liatch  mixer. 

No.  0896.  Improved  Wood  Rock  Drills.— 
Wood   Drill  Works,    Paterson,   N.    J. 

This  little  pamphlet  presents  a  number  of 


arguments  for  the  efficiency  and  economy  of 
I  lie  type  of  rock  made  by  the  company 
named.  The  several  sizes  of  drills  are  brief- 
ly described. 

No.-  0897.      Expanded    Metal    Information 

Northwestern  Expanded  .Metal   Co.,   Chicago. 

The  .twelve  pages  of  this  pamphlet  con- 
tain really  useful  Information.  Hoor  loads. 
lest  loads,  estimating  d.ita,  properties  of 
concrete  and  steel,  mechiinlial  bond,  etc., 
are  some  of  the  matters  considered.  Tables 
of  sizes  of  expanded  metal  are  given  and 
also   formulas   for   beams. 

No.  0898.  Wemlinger  Steel  Sheet  Piling. 
— Wemllnger  Steel  Piling  Co.,  New  York. 
N.   Y. 

This  large  folder  contolns  a  number  of 
good  illustrations  of  Wemlirtger  steel  sheet- 
ing under  test  and  in  actual  structures  and 
also  gives  a  very  clear  statement  of  the 
merits  of  the  type. 

No,  0899.  Kahn  Bar  Beam  Tests.— Trussed 
Concrete    Steel   Co.,    Detroit,    Mich. 

This  circular  gives  the  result  of  compari- 
son tests  made  on  concrete  beams  reinforced 
with  Kahn  bars  and  with  square  bars  hav- 
ing loose  vertical  stirrups.  The  tests  are 
briefly  discussed. 

No.  ODOO.  Anhydral.— The  North  Jersey 
Paint   Co.,    Stewartsviile,  N.   J. 

This  six-page  circular  describes  the  new 
waterproofing  compound  of  the  above  name. 
This  compound  is  applied  with  a  brush  like 
paint,  a  gallon  giving  two  coats  to  prime 
90  to  135  sq.  ft  The  circular  is  worth  re- 
ceiving. 

No.  0901.  American  Ditcher. — The  Ameri- 
can Ditcher  Co.,  Humboldt,  Iowa. 

The  ditcher  described  in  this  four-page 
circular  is  of  the  wheel  tjTe.  and  is  novel 
for  that  type  in  having  self-cleaning  buckets. 

No.  0902.  Industrial  Cars  and  Locomo- 
tives.—Ernst   Wiener  Co.,    New   York,   N.    Y. 

This  series  of  seven  6  x  9-in.  pamphlets 
gives  sizes,  capacities,  descriptions,  illustra- 
tions, etc.,  of  narrow  gage  locomotives  and 
cars.  The  variety  of  styles  of  cars  shown 
covers  almost  all  kinds  of  industrial  and 
contractors'  work,  but  the  rocker  dump  car 
and  the  steel  frame  wooden  platform  car 
sliown  in  two  of  the  pamphlets  are  of  par- 
ticular interest  to  contractors.  Narrow  gage 
track  is  also  shown   in  all  varieties. 

No.  0903.  Hoisting  Machinery. — Parker 
Hoist  &  .Machine   Co.,   Chicago,  III. 

This  company  manufactures  a  full  line  of 
engines,  derricks,  cranes,  crabs  and  supplies. 
The  various  machines  are  illustrated  and 
described  in  this  125-page  catalog  with  ta- 
bles of  sizes,  capacities,  etc.,  etc. 

No.  0904.  Steel  Ribs  and  Lagging. — George 
W.   Jackson,  Inc.,   Chicago,   111. 

Under  the  above  name  this  pamphlet  de- 
scribes and  illustrates  a  steel  centering  and 
form  for  concrete  lining  for  tunnels,  sewers. 
shafts  and  conduits  generallv.  This  center 
consists  of  a  standard  channel  lagging  plate 
which  is  universal  and  of  channel  ribs  which 
are  altered  for  each  size  and  shape  of  sec- 
tion. The  pamphlet  shows  the  numerous 
places  in  which  the  steel  ribs  and  lagging 
has  been  used  and  gives  full  information 
concerning  its  erection,  economy,  etc.  Con- 
tractors for  concrete  tunnel  and  conduit  work 
should  look  into  the  merits  of  this  device. 

No.  0905.      Model   Gas   Engines The  Model 

Gas  Engine  Co.,  .\uburn,  Ind. 

The  30-page  general  catalog  of  its  various 
engines  that  this  company  issues  is  one  of 
the  best  descriptive  catalogs  that  we  have 
seen  recently.  Geneial  power,  portable  and 
hoisting  engines  are  described,  and  con- 
tractors will  find  much  to  interest  them  In 
the  matter  relating  to  the  hoisting  engines. 
Separate  pamphlets  are  issued  on  Model 
four-cylinder  gas  and  gasoline,  four  and 
eight-cylinder  marine  engines  and  gas  pro- 
ducers. 

No.  0906.  Masons'  and  Plasterers'  Tools. — 
Marshalltown   Trowel  Co.,   JIarshalltown.  la. 

This  catalog  illustrates  and  gives  prices, 
sizes,  etc.,  of  trowels.  iLoats.  sidewalk  tools, 
brick  hammers  and  chisels,  etc.  The  line  of 
tools  shown  is  a  particularly  good  one  and 
cement  workers  should  secure  the  catalog. 

No.  0907.  Fencing. — The  Denning  Wire  & 
Fence  Co.,  Cedar   Rapids,   la. 

This  pamphlet  shows  a  line  of  wire  fenc- 
ing for  farms,  lawns,  etc.,  with  fence  build- 
ers' tools  and  supplies.  .-Vmong  the  special- 
ties shown  are  the  "Pyramid"  reinforced 
concrete   fence  post. 

No.  0908,  Stone  Crushers. — Universal  Stone 
Crusher  Co..   Cedar   ftipids,   la. 

This  circular  shows  a  number  of  sizes  of 
Velten  crushers  at  work  and  gives  capaci- 
ties, weights,  etc.  The  crusher  has  several 
unusual  features  and  is  worth  learning 
about. 
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Henceforth  This    Journal   Wiii  Print 

More  Than  i,ooo  Pages  of 

Articles  Yearly. 

Beginning  this  month,  there  will  be  an 
increase  in  the  number  of  pages  of  articles 
in  this  paper,  amounting  to  240  pages  a 
year,  which  will  bring  the  total  to  more 
than  1,000  pages  annually.  This  does  not 
include  our  weekly  contract  news,  nor  our 
monthly  review  index  of  current  civil  en- 
gineering literature. 

The  reader  will  have  a  better  idea  of 
what  these  1,000  pages  of  articles  really 
mean  if  he  converts  them  into  pages  of 
the  ordinary  6x9  in.  text  book.  One  page 
of  Encineerixg-Contr.\cting  contains  3 
times  as  many  words  as  the  average  text 
book  page.  Hence  the  1,000  pages  of  this 
journal  arc  equivalent  to  one  3,000-page 
text  book  of  the  standard  G  x  9  size,  or  to 
t)  such  books  averaging  500  pages  each. 
The  reader  would  pay  $20  to  $25  for  an 
equivalent  amount  of  reading  matter  in 
text  book  form,  yet  he  buys  it  in  journal 
form  for  $2,  and  gets  nearly  400  pages  of 
contract  news  besides. 

It  is  needless  to  say  that  so  low  a  price 
for  a  technical  periodical  of  this  size  could 
not  be  given  were  it  not  for  the  additional 
income  that  the  periodical  receives  from 
its  advertisers. 

We  could  take  no  pride  in  a  mere  bulk 
of  paper  spread  thick  with  words,  but  we 
do  look  with  satisfaction  upon  a  growth  in 
size  that  is  not  effected  at  the  expense  of 
quality  of  reading  matter  presented.  Ex- 
oiNEERiXG-CoxTR.\CTiNG  has  a  larger  edi- 
torial staff  than  any  engineering  journal  in 
America,  with  one  exception,  and  it  i? 
equal  to  that  exception.  To  do  conscien- 
cious  editorial  work  for  a  paper  that  has 
grown  to  this  size,  requires  not  fewer  than 
five  men.  Moreover,  it  is  desirable  to  have 
the  five  editors,  in  order  to  combine  a 
variety  of  experience  that  will  cover  the 
entire  field  of  civil  engineering  and  con- 
tracting. 

It  is  our  plan  to  add  another  editor  to 
the  staff  and  make  a  further  increase  in 
the  number  of  reading  pages  early  next 
year,  provided  the  number  of  our  adver- 
tisers maintains  its  steady  increase.  There- 
fore, we  trust  that  out  readers  will  con- 
tinue to  have  the  kindness  to  mention  Ex- 
GiNEERixG-CoNTR.\CTiNG  when  writing  to 
our  advertisers  for  prices,  catalogs,  etc. 
Such  mention  proves  to  the  advertiser  that 
his  advertisement  is  bearing  fruit.  It  en- 
ables him  to  recommend  the  paper  to 
other  advertisers,  as  exemplified  in  the  45 
letters  of  recommendation  which  will  be 
found  in  the  advertising  pages  of  this  is- 
sue. 

.\t  this  time  it  is  not  amiss  to  call  at- 
tention to  the  fact  that  the  1.000  pages  of 
articles  which  our  readers  will  receive  will 
be  devoted  exclusively  to  civil  engineering 
and  contracting  subjects.  We  are  making 
no  attempt  to  interest  mining  engineers, 
mechanical  engineers,  etc.   We  are  address- 


ing the  civil  engineers  and  contractors 
only,  and  in  tliis  respect  Encineering-Con- 
TR.xcTixc  is  unique.  It  is  the  only  general 
engineering  periodical  that  confines  itself 
strictly  to  the  civil  engineering  and  con- 
tracting field.  l.T  that  reason  its  1,000 
pages  a  year  will  be  found  to  contain  more 
matter  of  interest  to  civil  engineers  and 
contractors  than  will  tie  found  in  any  other 
-American  journal  in  the  same  period  of 
time.  This  is  a  promise  that  we  ask  our 
readers  to  test  by  the  last  year's  perform- 
ance. We  make  the  promise  not  merely  to 
obtain  the  co-operation  of  our  readers  in 
getting  still  more  readers,  but  in  order  to 
set  for  ourselves  a  definite  goal. 

Again  we  ask  each  of  our  subscribers  to 
send  us  the  address  of  some  active  engi- 
neer or  contractor  to  whom  we  may  send 
a  sample  copy  of  Engineering-Contr.\ct- 
ING.  If  you  do  not  do  so  now,  kindly  do 
so  when  you  renew  your  subscription. 

The  Engineering  News'  Explanation  of 

the    Alleged    Superiority    of 

English  Macadam. 

"I  believe,  from  all  the  information  I 
have  been  able  to  obtain,  that  the  differ- 
ence in  wearing  qualities,  in  dust  and  in 
mud  of  English  and  -American  macadam 
roads  is  due  almost  wholly  to  one  very 
simple  •■ause,  which,  so  far  as  I  am  aware 
has  never  been  pointed  out.  I  believe  the 
whole  explanation  of  the  mystery  lies  in 
the  fact  that  American  horses  arc  shod 
z^'ilh  sharp  calks,  while  English  horses  are 
smooth  shod." — Editorial  Correspondence 
by  C.  W.  B.  in  Engineering  N'ews,  Sept. 
24.  1908,  p.  338. 

The  News  correspondent  then  proceeds 
to  compare  English  with  American  ma- 
cadam roads,  or  at  least  with  the  variety 
of  American  macadam  with  which  he  is 
familiar,  namely,  the  macadam  of  north- 
ern  New  Jersey.     He  says  : 

"In  my  own  home  town  of  Montclair. 
N.  J.,  a  suburban  residence  town  of  less 
than  20,000  population,  and  no  manufac- 
turing industry,  ordinary  macadam  is  be- 
ing aljandoned  as  a  paving  in  the  main 
streets." 

-And,   again,    he   says : 

"It  is  nothing  uncommon  to  see  dust 
like  fine  flour  a  considerable  fraction  of 
an  inch  in  depth  on  our  New  Jersey  roads. 
When  rain  comes  this  dust  is  promptly 
converted  into  mud." 

.\fter  adding  that  trap  rock  of  the  very 
best  quality  in  .America  is  used  in  build- 
ing these  New  Jersey  roads,  the  News 
correspondent  arrives  at  the  explanation 
of  their  dirtiness  given  in  the  quotati  n 
at  the  head  of  this  article.  He  ascril  r* 
it  all  to  the  fact  that  "American  horsip 
are  shod  with  sharp  calks."  / 

That  this  generalization  is  a  correct  vi«v 
as  to  New  Jers.^y  we  dispute,  and  he 
further  deny  that  New  Jersey  macaiB  . 
is  typical  of  macadam  in  other  .Amercan 
states,  as  the  News  correspondent  wms 
to    think. 


Myron  Clark  C.  Publishing  Co.     All  rights  of  republicaMon  re»erve<I. 


210 


ENGINEERING-CONTRACTING 


Vol.  XXX.     Xo.   15. 


When  the  ninnaging  editor  of  EiiKinctr- 
ing-CoiUratling  was  on  tlie  editorial  btaff 
ot  I'Jiginircring  News,  he  also  lived  for  a 
time  in  Montclair,  N.  J.,  and  noted  with 
interest  how  radically  different  were  the 
methods  of  bnilding  macadam  in  New 
Jersey  from  the  methods  that  he  himself 
had  used  elsewhere ;  and  he  wrote  an 
editorial  commenting  upon  those  differ- 
ences, which  appeared  in  Engineering 
News,  Aug.  27,  1907,  page  182.  We  qoute: 
"This  wearing  coat  is  3  ins.  thick  and 
consists  of  stones  not  over  1%  ins.  in 
diameter.  /(  is  not  rolled  at  alt  before 
binding,  but  earth  from  the  sides  of  the 
street  is  cast  upon  the  stone  to  the  depth 
of  about  an  inch,  then  the  rolling  begins 
*  *  *Towards  the  last  of  the  rolling 
some  trap  rock  screenings  are  spread  over 
the  macadam,  more  for  appearance  sake 
than  for  anything  else.     *    *    * 

"As  to  the  binding  of  the  3-in.  wear- 
ing coat  entirely  with  earth  we  cannot 
speak  so  favorably ;  for  while  a  fairly  good 
surface  is  produced  by  present  methods, 
it  by  no  means  equals  in  durability  ma- 
cadam that  is  bound  with  stone  screen- 
mgs." 

The  reader  will  note  that  the  use  of 
earth  for  a  top  binder  was  specifically 
pointed  out  as  not  giving  as  good  a  road 
as  is  obtained  by  use  of  stone  screenings. 
The  true  cause  of  the  supreme  dirtiness 
of  many  New  Jersey  roads  is  the  dirt 
that  is  put  into  them  during  construction. 
This  was  clear  to  the  writer  in  190.3,  at 
a  time  when  automobiles  were  not  numer- 
ous. It  is  clearer  than  ever  now.  More- 
over, a  macadam  bound  with  earth  is  not 
as  resistant  either  to  horse's  calks  or  to 
the  rubber  tires  of  automobiles  as  a  ma- 
cadam bound  with  stone  screenings.  The 
earth  has  not  the  "cementitious"  power 
that  stone  dust  has,  and  the  stones  are, 
therefore,    displaced    with    greater    ease. 

In  elaborating  his  theory  that  horse's 
calks  are  responsible  for  the  relatively 
poor  condition  of  New  Jersey  roads,  the 
Engineering   News   correspondent   says : 

"All  this,  and  more,  is  the  price  we  are 
paying  in  the  United  Slates  for  following 
the  custom  of  putting  sharp  calks  on  horse 
shoes.  It  is  a  custom  without  doubt,  which 
has  grown  out  of  the  former  universal 
prevalence  of  dirt  roads,  where  calks  are 
essential  to  give  a  horse  a  sure  foothold 
at  all  times.  (The  italics  are  ours. — Ed- 
itors.) In  England  all  roads  are  ma- 
cadamized, and  have  been  for  so  long  a 
time  that  the  necessity  for  calks  on  shoes 
long  ago   disappeared." 

The  facts  are  just  the  reverse  of  those 
above  stated.  Calks  are  not  essential  on 
orth  roads  or  on  farms.  Indeed,  many 
fa'-m  horses  arc  never  shod  at  all,  because 
thty  are  not  required  to  walk  on  paved 
ro;ds.  A  horse  needs  neither  shoes  nor 
calls  to  give  it  a  foothold  on  an  earth 
roa(. 

It  ;s,  furthermore,  not  a  fact  that  Amer- 
ican lorscs  are  sharp  shod,  except  in  win- 
ter  tine,    and    then    only   where   they    are 


required  to  travel  over  paved  streets  or 
roads  where  ice  and  snow  make  walking 
dangerous    for   a    smooth    shod    horse. 

The  correspondent  of  Engineering  News 
closes  his  article   in  the  following  words : 

"But  whatever  can  or  cannot  be  done 
[To  do  away  with  the  use  of  calks  in 
America — Editors],  it  is  certainly  well  that 
the  true  cause  of  the  inferiority  of  Ameri- 
can macadamized  roads  should  be  known 
and  that  American  engineers  and  road 
builders  should  no  longer  be  accused  of 
ignorance  and   incoinpetence." 

We  were  not  aware  that  they  were  be- 
ing so  accused,  as  a  class.  The  fact  is 
that  there  is  a  woeful  ignorance,  even  as 
to  macadam,  to  be  found  in  many  individ- 
ual cases.  But  American  engineers,  as  a 
class,  know  .how  to  build  as  good  ma- 
cadam as  can  be,  or  is,  built  anywhere. 
The  writer  has  built  macadam,  which,  un- 
til the  advent  of  the  automobile,  was  as 
hard,  smooth  and  clean  as  a  floor.  No 
stones  were  ever  picked  loose  by  horses' 
calks,  and  dust  did  not  lie  upon  its  sur- 
face, which  was  purposely  given  a  sharp 
crown   so  that  rains   would  wash   it  clean. 

Engineers  to-day,  however,  are  con- 
fronted with  the  problem  of  saving  ma- 
cadam roads  from  utter  destruction  by 
autoinobiles,  and  not  by  the  calks  on  the 
shoes  on  horses.  We  are  of  the  opinion 
that  this  new  condition  will  completely  rev- 
olutionize methods  of  road  building.  Broken 
stone  will  doubtless  continue  to  be  used  ex- 
tensively, but  some  sort  of  a  binder  other 
than  stone  dust  or  earth  must  be  employed. 
Thus  far,  asphaltic  and  tarry  binders  have 
produced  the  best  results,  and  bid  fair  to 
have  the  most  extensive  use  in  the  imme- 
diate future. 


The    Names    of   1080    Applicants  for 
Membership    in    the    American 
Society  of  Engineering  Con- 
tractors and  the  Objects 
of  the    Society. 

Several  attempts  have  iieen  made  during 
the  past  decade  to  organize  a  national  so- 
ciety of  contractors,  but  with  indifferent 
success.  Hence  the  managing  editor  of 
this  journal  determined  not  to  issue  a 
call  for  the  final  organization  of  the  Amer- 
ican Society  of  Engineering  Contractors 
until  such  time  as  he  had  received  fully 
1.000  applications  for  membership.  While 
this  seemed  at  first  like  an  almost  pro- 
hibitive number  to  expect  to  obtain  for 
charter  membership,  nevertheless  the  re- 
sponse was  so  earnest  and  the  inflowing 
applications  so  steady  that  it  seemed  wise 
to  adhere  to  the  early  plan  of  waiting 
until  the  full  1,000  applications  had  been 
filed.  That  time  has  now  arrived,  and  on 
the  following  pages  will  be  found  the 
names  of  nearly  1,100  contractors,  engi- 
neers and  manufacturers  who  wish  to  be 
enrolled  as  charter  members  in  this  national 
organization. 

While  we  have,  from  time  to  time,  out- 
lined the  main  objects  of  this  society,  it  is 


proper  to  give  a  brief  resume  now  that 
the  final  organization  is  about  to  be  per- 
fected. Before  doing  so,  however,  we  wish 
.J  draw  a  brief  comparison  between  the 
inception  and  growth  of  the  great  Ameri- 
can Society  of  Civil  Engineers  and  of  this 
Amorican  Society  of  Engineering  Con- 
tractors. 

The  American  Society  of  Civil  Engi- 
neers was  organized  in  18-52  with  a  char- 
ter membership  of  only  50  men,  and  it  was 
not  till  1886 — after  34  years  of  existence — 
that  it  attained  a  membership  of  925.  It 
now  numbers  4,700  members  of  all  classes. 

The  American  Society  of  Engineering 
Contractors  will  start  with  1,100  or  1,200 
applications  for  membership,  since  there 
will  be  several  score  who  will  respond  to 
this  appeal  in  addition  to  those  who  have 
already  responded  to  previous  appeals. 
Hence  this  new  society  will  organize  with 
a  membership  exceeding  that  possessed  by 
the  American  Society  of  Civil  Engineers  at 
the  end  of  34  years  of  effort.  It  seems  su- 
perfluous to  add  that  this  is  a  phenomenal 
beginning  for  any  society,  but  we  wish  to 
emphasize  the  fact  that  a  great  latent  de- 
mand has  long  existed  for  an  organization 
such  as  this.  That  it  will  soon  exceed  in 
membersliip  the  American  Society  of  Civil 
Engineers  no  one  can  doubt  after  this  evi- 
dence of  initiatory  strength.  Indeed  we 
see  no  reason  why  at  least  90  per  cent  of 
our  readers  should  not  join  the  society,  in 
which  case  it  will  have  double  the  mem- 
bership possessed  by  the  American  Society 
of  Civil  Engineers.  But  even  such  a  mem- 
bership as  that  will  be  only  a  beginning. 
The  society  should  double  again  in  a  few 
years  and  attain  a  membership  of  not  fewer 
than  20,000  men.  There  are  far  more  than 
that  number  of  contractors  alone,  to  say 
nrlhirg  of  an  equal  number  of  civil  engi- 
neers whose  interests  are  such  that  mem- 
bership in  the  American  Society  of  Engi- 
neering Contractors  will  be  of  the  greatest 
advantage. 

Now  let  us  briefly  enumerate  some  of 
the  ends  that  such  a  society  of  contractors 
and  engineers  may  hope  to  attain.  We 
place  contractors  first  in  order  of  mention, 
but.  in  truth,  the  society  is  one  in  which 
engineers  should  and  will  have  great  in- 
fluence. It  will  be  the  common  meeting 
ground  for  the  men  who  design  structures 
and  the  men  who  build  them.  Before  this 
society,  as  a  tribunal,  will  be  presented 
arguments  for  and  against  certain  forms  of 
specifications  and  contracts.  Committees  of 
this  society  will,  for  the  first  time  in  his- 
tory, represent  the  two  points  of  view  and 
work  out  equitable  solutions  of  the  prob- 
lems involved  in  writing  specifications  for 
civil  engineering  construction. 

Millions  of  dollars  will  be  saved  annu- 
ally to  the  national  government,  to  states 
and  mimicipalities,  to  towns,  villages  and 
counties,  to  railways  and  other  indus- 
trial corporations  who  engage  en- 
gineers to  supervise  contract  work.  We 
say  millions  advisedly.  The  writer  has 
spent  an  almost  equal  number  of  years  in 
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the  practice  of  the  profession  of  civil  en- 
gineering and  in  the  business  of  contract- 
ing. He  knows  the  great  possibilities  of 
more  economic  design  that  will  be  realized 
when  engineers  and  contractors  work  in 
harmony.  He  has  seen  vast  public  works 
go  begging  for  a  contractor,  because  of  the 
fact  that  the  engineers  in  charge  had  so 
drawn  specifications  that  no  reputable  con- 
tractor dared  bid  on  the  work.  He  has 
seen  those  same  engineers  attribute  their 
failure  to  receive  bids  to  every  cause  but 
the  true  one,  and  finally  do  the  work  by 
day  labor  at  great  loss  to  the  public  be- 
cause of  the  inefficiency  of  men  working 
liy  the  day  for  the  government. 

All  this  loss  could  have  been  prevented 
had  the  American  Society  of  Engineering 
Contractors  been  in  existence. 

Aside  from  these  enormous  losses— such 
as  are  well  illustrated  to-day  in  the  work 
of  building  the  Panama  Canal  by  day  la- 
bor— there  arc  innumerable  smaller  losses 
that  aggregate  enormous  sums.  There  are 
the  losses  due  to  law  suits  over  ambigu- 
ous clauses  in  specifications.  There  are 
the  losses  due  to  unnecessary  exactions  in 
specifications.  There  are  losses  due  to 
skimped  work  as  the  direct  result  of  an 
effort  to  "get  even"  for  some  unreasonable 
requirement  on  another  part  of  the  job. 
Finally  there  are  the  vast  corruption  losses 
due  to  the  political  rings,  like  those  that 
disgrace  Philadelphia,  where  the  laws  are 
violated  in  one  way  or  another  and  con- 
tracts let  to  the  favorites  of  those  who  are 
in  political  power. 

Every  one  of  these  losses  will  be  re- 
duced and  many  of  them  eliminated  en- 
tirely by  a  militant  organization  of  engi- 
neering contractors.  We  want  in  this  or- 
ganization no  contractor  who  feeds  upon 
political  corruption.  He  will  find  it  no 
place  to  his  liking  if  he  does  get  into  the 
society,  for  one  of  the  great  aims  of  the 
American  Society  of  Engineering  Con- 
tractors will  he  to  throttle  graft  wherever 
it  may  be  found. 

This  society  will  be  confronted  with  the 
problems    that    arise    frotn    the    occasional 


unfair  agcressiun  of  labor  imic  ns.  Hith- 
erto there  has  been  no  national  organiza- 
tion of  contractors  to  meet  the  representa- 
tives of  labor  unions  and  treat  with  them, 
body  to  body.  .Against  labor  unions  the 
worst  that  can  usually  be  said  is  that  they 
fretpiently  cease  to  obey  tiie  laws  of  true 
political  economy  both  by  limiting  the 
daily  output  of  men  and  by  attempting  to 
restrict  the  number  of  apprentices.  In 
their  struggles  for  liberal  wages  we  have 
the  greatest  sympathy.  But  where  there  is 
great  power  unopposed,  there  is  sure  to  be 
bred  abuse  of  that  power.  Men  work  out 
their  destiny  best  by  conflict,  man  against 
man,  principle  against  principle.  Then  nei- 
ther deaf  conservatism  nur  blind  radical- 
ism can  have  its  way  unchecked.  To  meet 
the  national  organization  of  laborers  there 
should  be  a  national  organization  of  con- 
tractors. For  the  first  time  it  is  now  evi- 
dent that  such  an  organization  is  about  to 
exist. 

In  addition  to  these  important  and 
unique  features,  tlie  American  Society  of 
Engineering  Contractors  will  possess  fea- 
tures common  to  other  societies  of  a  tech- 
nical nature.  The  large  present-day  con- 
tractor is  either  a  natural  born  or  trained 
engineer  himself,  or  has  an  enrineer  in  his 
employ.  Hence  the  business  of  contracting 
is  more  than  a  business.  It  is  also  a  tech- 
nical profession.  Into  its  ranks  hundreds 
of  engineering  graduates  have  gone  and 
hundreds  more  are  going.  Contractors  of 
the  old  school  have  been  sending  their  sons 
to  enrineering  colleges.  A  silent  revolu- 
tion in  the  business  of  engineering-con- 
tracting is  now  in  progress,  and  has  been 
in  progress  for  several  years  past.  The 
natural  born  engineering-contractor  is  a 
natural  born  engineer,  but  he  recognizes 
the  advantage  of  an  engineering  training. 
He  seeks  it  either  for  himself  or  for  his 
son.  or  he  hires  it  in  the  person  of  a 
trained  engineer. 

Where  shall  the  modern  contractor  and 
his  engineer  find  a  meeting  place  to  ex- 
change ideas  with  others?  There  has  been 
no  society  until  now  that  could  answer  by 
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saying  "Here."  We  entertain  no  dream- 
er's vision  when  we  predict  that  the  Trans- 
actions of  the  American  Society  of  Engi- 
neering Contractors  will  contain  technical 
papers  that  will  be  priceless.  As  gatherers 
of  articles  on  methods  and  costs,  the  ed- 
itors of  this  journal  have  found  that  hun- 
dreds of  contractors  gladly  give  out  for 
publication  much  ui  the  valuable  results  of 
a  life-long  experience.  They  entertain  a 
professional  pride  in  their  work  and  the 
economic  execution  of  it,  and  they  arc  as 
willing  to  exchange  ideas  as  are  men  of 
strictly  professional  standing.  Hence  our 
belief  in  the  intrinsic  worth  of  the  papers 
that  will  be  presented  before  this   society. 

The  society  dues  should  never  be  made 
large,  and  it  is  particularly  desirable  that 
the  charter  members  be  burdened  as  lightly 
as  possible.  We  suggest  that  there  should 
be  three  classes  of  members  in  this  society: 
(1)  Contracting  Members,  (2)  Engineering 
Members,  and  (3)  Manufacturing  Mem- 
bers. 

Since  the  contracting  and  manufacturing 
members  are  those  who  will  receive  the 
greatest  direct  benefits  of  the  society,  they 
should  bear  the  heavier  burden  of  about 
$10  annual  dues. 

The  engineering  members  should  not  be 
required  to  pay  more  than  about  $5  annu- 
ally. 

While  these  are  low  dues,  we  believi 
that  they  will  prove  ample,  in  view  of  the 
large  membership  that  the  society  can 
count  upon  from  the  very  start.  We  shall 
welcome  expressions  of  opinion  and  sug- 
restions  from  applicants  for  membership, 
before  putting  the  matter  to  a  vote. 

All  who  have  not  applied  for  member- 
ship are  urgently  requested  to  fill  in  the 
application  blank  which  will  be  found  on 
advertising  page  Hi.  We  also  repeat  our 
request  that  the  names  and  addresses  of 
possible  applicants  for  membership  be  sent 
to  Mr.  Gillette,  so  that  application  blanks 
may  be  sent  to  all  who  may  be  interested. 

In  a  subsequent  issue  the  first  meeting 
of  the  society  will  be  announced. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  de>oted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing:  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Method    and    Cost  of  Constructing  a 
Rubble  Concrete  Dam  in  the 
Central  States. 

This  article  describes  llie  earthwork  and 
concrete  construction  incident  to  a  hydro- 
electric development  in  the  middle  west. 
Although  neither  the  name  of  the  contrac- 
tor nor  the  locality  of  the  work  can  be 
given,  it  will  serve  all  statistical  purpose'^ 
to  state  that  the  work  was  located  within 
200  miles  of  Chicago  in  a  small  country 
town,  whose  population  was  made  up  al- 
most entirely  of  those  employed  on  the 
construction,  but  one  whose  railroad  fa- 
cilities were  all  that  could  be  desired.  The 
river  is  one  of  the  upper  tributaries  of  the 
Mississippi,  draining  over  1.200  square 
miles  of  densely  wooded  forest  land,  flow- 
ing through  a  series  of  broad  marshes  and 
swift  rapids,  deep  cut  in  the  narrow  val- 
leys, until  ft  empties  into  the  mother  stream. 
At  the  chosen  site  there  is  an  average  depth 
of  6  ft.  and  flow  of  COO  cu.  ft.  per  second. 
which  will  impound  a  reservoir  with  an 
area  of  650  acres  and  a  maximum  depth  of 
50  ft.,  10  ft.  of  which  is  available,  as  the 
river  here  narrows  down  from  a  wide 
marsh  plain  to  a  deep  rocky  channel,  mak- 
ing an  ideal  spot  for  water  storage. 

The  dam  is  a  structure  of  cyclopcan  con- 
crete, having  a  spillway  of  490  ft.,  fl-.nked 
on  each  side  by  abutments  of  the  same  ma- 
terial and  earth  dikes  extending  1,500  and 
2,?00  ft.  from  each  end.  The  dam  itself 
has  a  maximum  height  of  -lO  ft.  and  a 
width  of  base  of  40  ft.,  its  section  being  of 
a  standard  "ogee"  type.  The  earth  dikes 
have  an  extreme  height  of  31  ft.,  side 
slopes  cf  2  to  1,  4-ft.  berms.  and  are  made 
impervious  by  concrete  core  walls  founded 
on  bedrock.  These  have  a  thickness  of  2 
ft.  at  the  top  and  a  batter  of  12  on  1  on 
each  side. 

The  preliminary  construction  work,  con- 
sisting of  the  erection  of  a  camp  for  the 
working  force  of  400  men  and  the  clearing 
of  the  dam  site,  was  commenced  .^pril  10, 
hut  it  was  not  until  the  following  June  that 
the  organization  was  complete  and  the 
work  well  under  way,  the  first  concrete  be- 
ing laid  July  9.  The  actual  work  of  har- 
nessing the  river  was  accomplished  by 
building  above  the  dain  location  a  timber 
rock-filled  cofferdam,  500x150  ft.,  with  a 
maximum  height  of  Ifi  ft.,  the  natural  bank 
forming  one  side,  thereby  diverting  the 
water  into  the  east  half  of  the  river  clian- 
nel  and  allowing  the  excavation  to  be  car- 
ried in  the  dry  to  bedrock. 

Concrete  mixing  plants   were  erected  on 


each  side  of  the  river,  containing  three  Xo. 
4  Ransome  mixers.  An  excellent  granite 
quarry  was  opened  up  on  the  east  side  of 
the  river,  where  a  crushing  plant  of  consid- 
erable capacity  was  erected,  the  broken 
stone  being  carried  from  there  to  the  bins 
of  the  mi.xing  plants  by  construction  trains 
of  Western  dump  cars.  Sand  and  gravel  were 
obtained  from  a  nearby  borrow  pit  with 
drag  scrapers,  screened  and  brought  to  the 
bins  in  dump-car  trains.  Cement  was  kept  in 
an  adjacent  storehouse  and  wheeled  by  hand 
to  chutes  immediately  above  the  mixers. 
The  mixture  was  in  1  cu.  yd.  batches  in  the 
proportions  of  1 — 2% — 5.  using  Atlas  Port- 
land cement.  About  1-50  cu.  yds.  is  the 
avera.ge  daily  output  of  each  mixer.  The 
concrete  was  delivered  in  1  cu.  yd.  tipping 
buckets  and  placed  in  the  forms  by  means 
of  push  cars  and  5-ton,  60-ft.  boom,  guyed 
derricks,  operated  by  Lidgerwood  and 
American  double-drum  engines,  which  were 
the  limiting  factors  in  the  daily  progress. 
Plum  stones  up  to  1  cu.  yd.  in  volume  were 
bedded  in  the  concrete  and  formed  about  25 
per  cent  of  its  mass.  Lifts  of  3  to  8  ft.  a 
day  were  secured,  care  being  taken  in  fill- 
ing the  forms  to  complete  a  horizontal 
course  over  the  whole  surface.  Successive 
fills  were  bonded  together  by  the  use  of 
large  stones  imbedded  so  as  to  project  half 
way  above  the  surface  of  the  lower  course 
and  lock  with  the  subsequent  layer.  The 
forms  were  built  of  2-in.  dressed  pine 
planks,  braced  with  4xC-in.  studding,  spaced 
3  ft.  apart  on  centers  and  stiflfened  with 
()x8-in,  horizontal  waling  pieces  attached 
every  4  ft.  The  forms  were  anchored  with 
heavy  iron  wire,  or  ■'^^-in.  band  iron,  and 
were  not  interchangeable,  being  knocked 
down  as  each  section  was  stripped,  and  re- 
built for  the  next. 

The  dam  was  constructed  in  alternate 
sections.  40  ft.  long,  bonded  together  with 
vertical  keys,  3  ft.  apart  in  the  clear  and 
terminating  2  ft.  below  the  upper  surface. 
Upon  reaching  the  center,  the  end-  coffer 
dams  were  removed  and  rebuilt  across  the 
east  channel,  sending  the  water  through 
five  lOxlO-ft.  sluiceways  left  temporarily  in 
the  structure.  The  excavation  was  then 
pushed  forward  in  the  east  channel,  and  on 
Dec.  3  the  last  bucket  of  concrete  was 
placed  in  the  closing  sluices. 

The  earth  dikes  were  filled  with  drag  and 
wheel  scrapers  drawn  by  Missouri  mules, 
the  former  being  used  for  all  hauls  under 
200  ft.  The  corcwalls  were  first  construct- 
ed on  bedrock,  the  concrete  being  wheeled 
in  barrows  an  averare  of  2liO  ft,  from  con- 


struction train  to  forms.  Care  was  taken 
to  bring  no  unnecessary  stress  on  the  walls 
liy  maiiuaining  the  fill  at  equal  heights  on 
( ach  side  of  the  core.  Clay  puddle  and  rip- 
rap protect  the  sides  from  erosion. 

The  plant  and  construction  costs  were  as 
follows : 

Xjamp. — The   camp   consisted   of   the   fol- 
lowing buildings: 

Floor  Area, 

Building.                                           Sq.  Ft. 
><  dormitories  for  28.S  men 15.000 

2  mess  halls  for  80  men .3.00(> 

3  individual  shacks  for  3  men 864 

1    storehouse 1,136 

1    machine   shop 900 

1   blacksmith  shop 100 


Total  floor  area 21,000 

The  cost  of  constructing  these  buildings 
was  as  follows : 

Item.  Cost. 

I.j8.ono  ft.  B.  M.  of  lumber  at  $22..30.  .$3,575 

15  cirpenters  4t^  days  at  $3 2,160 

30.000  sq.  ft.  tar  paper  at  $0.0225 67-5 

Nails    145 

Total    $6,555 

Interest  and  depreciation $-5,500 

The  cost  per  square  foot  of  building  was 
as  follows :  Per  Sq.  Ft.  Per  Cent 

Lumber   $0.17  55 

Labor     0.10  32 

Roofing  and  b.ardware 0.04  13 

Total    $0.31  100 

The  carpenter  work  cost  $13.70  per  1,000 
ft.  B.  M. 

Sand  and  Gravel. — The  excavation  and 
screening  of  the  sand  and  gravel  required 
the  following  plant :  One  screening  plant, 
6  wheel  scrapers,  7  spans  of  mules  and  har- 
nesses, 6  hving  tents,  2  mule  tents,  % 
dinkey  engine,  6  Western  dump  cars  and  % 
mile  of  track.  The  investment  cost  of  the 
plant  was  $11,500;  the  daily  plant  charge 
was  as  follows :  Per  Day. 

Interest  and  depreciation,  $.5,000 $30.30 

Coal  for  boiler 2.00 

Coal  for  %  dinkey 0.50 

Oil   for   engine 0.40 

Oil  for  %  dinkey 0.10 

Feed  and  care  of  mules 7..50 


Total    $40.80 

Broken  Stone. — The  plant  for  quarrying 
and  crushing  the  broken  stone  was  as  fol- 
lows: One  No.  5  Austin  crusher,  1  hoist- 
ing engine  and  boiler,  1  60-ft.  derrick,  4 
steam  drills,  6  scale  boxes,  1,200  ft.  track. 
%  dinkey  engine,  6  Western  dump  cars,  1 
blacksmith's  shop  and  1  winch.  The  in- 
vestment cost  was  $13,000;  the  daily  plant 
charges  were  as  follows  :  Per  Day. 

Interest  and  depreciation,  $5,-500 $32.30 

Coal  for  boilers 5.50 

Coal  for  %  dinkey 1.00 

Oil    for   engines 0.30 

Oil   for  dinkey 0.20 

Explosives    22.50 


Total 


.$61.80 
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Mixing. — The   mixing  plant   consisted   of 

2  mixing  plants  (3  Xo.  4  Ransome  mixers), 

3  cement  trucks,  700  ft.  of  track  with  tres- 
tle, 2  cement  houses,  1  sand  chute  and  2 
sand  cars.  The  investment  cost  of  the 
plant  was  $7,900 ;  the  daily  plant  charges 
were  as  follows : 

Item.  Per  Day. 

Interest  and  depreciation,  $2.900 $17.20 

Coal   2.10 

Oil    0.15 


Total    $19.45 

Placing. — The  plant  required  for  placing 
concrete  was  as  follows :  Six  hoisting  en- 
gines and  boilers,  7  derricks,  9  tipping 
buckets,  800  ft.  of  track,  6  flat  cars,  500  ft. 
of  trestle,  1  dinkey,  4  Western  dump  cars, 
15  wheelbarrows  and  18  shovels.  The  in- 
vestment cost  was  $18,000  and  the  daily 
plant  charge  was  as  follows : 

Item.  Per  Day. 

Interest   and  depreciation.  $5,600 $31.75 

Coal 5.(10 

Oil 1.00 

Total    $37.75 

Wages. — The  wages  paid  labor  were  as 
follows : 

Class.  Per  Day. 

Foremen    $3.00  to  $5.00 

Engineers     $2.25  to  $3.50 

Firemen    $1.75  to  $2.75 

Tagmen    $2.00 

Carpenters     $2.00  to  $3.50 

Rivermen    $3.00 

Electricians    $3.00 

Riggers    $2.50  to  $3.50 

Mechanics    $2.75  to  $3.50 

Cooks    $2.00 

Laborers     $1.75  to  $2.25 

Waterboys    $1.50 

I\fain  Dam  Concrete. — The  cost  in  place 
of  the  -30,000  cu.  yds.  of  concrete  in  the 
main  dam  inclusive  of  labor  and  plant 
charges  was  as  follows  : 

No.      Skilled.     Xo.      Cost. 
La-        La-         Per 
Item.  Foremen,  borers,  borers.  Cu.  Yd. 

Stone  3  8  6  $1.26 

Sand    1  2  10  0.4G 

Cement    .  .  .  .  2.31 

Forms    3  25  1  0.62 

Mixing    ....     4  3  32  0.58 

Placing    ....     3  6  46  0.69 

Total    $5.92 

Referring  to  the  forms,  the  cost  of  ma- 
terial per  foot  board  measure  was : 

Item.  Per  Ft.  B.  M. 

Lumber  at  $28  per  M $a022 

Xails    0.001 

Wire     0.005 


Total    -; $0,028 

The  forms  were  used  three  times  and  the 

average  cost   of  forms  per   square   foot   of 

surface  covered  was  24  cts. 

Concrete     Core'vall,     East     Dike. — This 

corewall    averaged    11.2    ft.    in    height   and 

took   78   days,   including   Sundays  and   idle 


days,  to  build  with  a  force  of  5  foremen,  10 
skilled  laborers  and  80  laborers.  Sectional 
forms  4x12  ft.  of  1  in.  boards  and  2x6-in. 
studding,  were  used.  The  concrete  was  de- 
livered to  trestle  running  1.000  ft.  by  train. 
The  cost  of  the  corewall  was  as  follows: 

Item.  Total. 

3,350  bbls.  cement  at  $2.31 $  6,675 

964  cu.  yds.  sand  and  gravel  at  75  cts.  725 
1,928  cu.  yds.  broken  stone  at  $1.08. .  2,082 
Mixing   concrete    (2,893  cu.   yds.   at 

42  cts.). 1,215 

Placing   concrete    (2,893  cu.   yds.   at 

$1.01)     2,947 

22,400  sq.  ft.  forms  at  43  cts 1,232 


Total    $14,876 

1,450  cu.  yds.  excavation  at  98  cts. ..     1,424 


Grand   total $16,300 

The  cost  per  cubic  yard  of  concrete  work 
proper  was  thus  $5.14  and  the  cost  includ- 
ing excavation  was  $5.66  per  cu.  yd. 

Earthii'ork. — The  cost  of  the  earthwork 
in  the  dikes  was  as  follows : 

East  dike  :  V'olume,  21,900  cu.  yds.,  sandy 
loam ;  force,  2  foremen,  44  laborers,  60 
mules;  lead,  600  ft.;  plant.  No.  2  wheel 
scrapers ;  unit  cost,  28  cts.  per  cu.  yd. 

West  dike :  8,900  cu.  yds.,  sandy  loam ; 
force,  1  foreman,  14  laborers,  20  mules; 
lead,  60  ft. ;  plant,  drag  scrapers ;  unit  cost. 
26  cts.  per  cu.  yd. 


Method     of     Welding      Reinforcing 

Rods  for  a  Concrete  Aqueduct  by 

the   Thermit   Process. 

In  constructing  the  reinforced  concrete 
test  siphons  at  Peekskill,  X.  Y..  for  the 
Xew  York  water  supply  the  thermit  proc- 
ess was  used  to  weld  the  circumferential 
reinforcing  rings.  The  work  is  described 
as  follows  in  a  pamphlet  published  by  the 
Goldschmidt   Thermit  Co.,   Xew  York. 

These  siphons  are  11  ft.  inside  diam- 
eter and  are  constructed  of  concrete,  rein- 
forced with  steel  rings  formed  of  twisted 
rods  bent  in  the  form  of  a  circle  with  the 
ends  welded  together.  Two  forms  of  rein- 
forcement were  used,  as  shown  by  the 
drawings.  In  Fig.  1  two  rows  of  Ixl-in. 
rings  were  inserted  at  longitudinal  centers 
of  4  ins.  Figure  2  shows  a  single  row  of 
l%xl%-in.  rings  on  the  same  centers. 

The  contract  covering  the  joining  togeth- 
er of  the  ends  of  these  rods  called  for  a 
joint  efficiency  of  75  per  cent.,  but  as  the 
material  was  high  carbon  steel  with  a 
tensile  strength  of  70,000  lbs.,  it  was  found 
impossible  to  obtain  such  a  high  efficiency 
by  any  method  until  the  Thermit  process 
was  called  upon.  This  process  was  finally 
adopted  after  a  number  of  test  welds  had 
been  made  and  subjected  to  tensile  tests 
which  in  most  cases  proved  an  efficiency 
equal  to  the  rod  itself. 

The  method  of  procedure  used  in  the 
field  was  rather  crude,  owing  to  the  short 
space  of  time  allowed  for  preparation,  but 
it    proved    sufficient    to    keep    well    in    ad- 


vance   of     the     construction     work.      The 
method  employed  was  as  follows : 

The  rods,  after  being  cut  to  the  proper 
length,  were  bent  around  a  wooden  form, 
allowing  %  in.  between  butt  ends.  The 
ends  were  then  brought  to  a  bright  red 
heat  in  a  forge  and  a  set  of  flour  and  sand 


Fig.  1. 

molds,  baked  in  two  parts  ready  for  use, 
clamped  around  them.  In  the  meantime 
an  automatic  crucible  containing  the  prop- 
er quantity  of  Thermit  was  placed  in  posi- 
tion, and  as  soon  as  the  molds  had  been 
made  ready  the  Thermit  in  the  crucible 
was  ignited  and  the  Thermit  steel  poured 
about  the  ends  of  the  rods.  It  will  be 
noted  that  this  procedure  differs  consider- 
ably from  the  method  in  use  for  butt- 
welding  rods,  where  the  slag  is  poured  into 
the  mold  first  and  serves  to  bring  the  ends 
of  the  rod  to  welding  heat,  at  which  time 
they  are  drawn  together  by  clamps  to  ef- 


Fig.  2. 

feet  a  weld.  On  the  .•\queduct.  however, 
a  butt-weld  would  not  have  fulfilled  the 
conditions  of  test,  owing  to  the  fact  that 
it  would  have  been  impossible  to  leave  a 
reinforcement  of  Thermit  steel  around  the 
weld.  By  the  method  adopted  it  was  pos- 
sible to  leave  a  considerable  reinforcement, 
which  added  very  greatly  to  the  strength 
of  the  joint  and  contributed  in  a  marked 
degree  to  the  success  with  which  the  pro- 
cess was  used  on  the  work. 


.\berdeen.  Scotland,  is  considering  se- 
curing a  new  water  supply.  Its  engineers 
have  recommended  a  supply  from  the  river 
Avon  and  estimate  the  cost  of  obtaining  !t 
at  $7,500,000. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Methods  and  Costs  of  Building  Earthen 

Dikes  on  the  Belle  Fourche  Proj- 
ect and  Comments  on  Spread- 
mg  Earth. 

Tlie  Belle  Fourche  project  contemplates 
the  diversion  of  the  waters  of  the  Belle 
Fourche  River  at  a  point  below  the  mouth 
of  Redwater  River  and  the  storage  of  the 
same  in  a  reservoir,  to  be  formed  by  a  dam 
across  Owl  Creek  near  the  moutli  of  Dry 
Creek,  about  10  miles  northeast  of  Belle 
Fourche,  S.  Dak.  This  project  will  supply 
water  to  about  100,000  acres  of  land.  The 
height  of  the  dam  will  be  115  ft.  and  the 
length  along  the  top  will  be  6,200  ft.  There 
are  to  be  100  miles  of  distributing  canals 
and  I'J  miles  of  laterals.  There  is  also  to  be 
a  concrete  diversion  dam.  The  excavation 
work  on  the  main  canal  was  described  in 
our  issue  of  March,  1900. 

The  contract  for  the  dam  was  let  to  Or- 
man  &  Crook,  Nov.  14,  1905.  Work  was 
commenced  at  once.  A  few  months  ago 
this  contracting  firm  made  an  assignment. 
and  their  contract  has  been  taken  over  by 
the  government.  It  is  our  purpose  to  give 
the  methods  and  cost  of  the  work  done  by 
the  contractor. 

Cosl  Keeping.— The  U.  S.  Reclamation 
Service  has  a  cost  keeping  system  that  is 
applied  to  all  work,  whether  done  by  con- 
tractors or  by  the  Service.  Carefully  de- 
tailed records  are  kept,  and  monthly  re- 
ports are  made  to  the  Director  of  the 
Service  at  Washington.  To  insure  Uie 
prompt  and  accurate  record  of  data,  the 
work  is  placed  in  the  hands  of  a  force  of 
accountants,  under  the  general  direction  of 
an  expert  cost  keeper,  who  is  called  "Chief 
Fiscal  Agent,"  and  who  is  held  responsible 
for  the  work  of  this  department.  This  has 
been  found  necessary  as  engineers  seem 
prone  to  neglect  such  work  for  matters 
more  important  until  accurate  records  be- 
come impossible.  Every  bill  paid  must  be 
charged  to  some  structure  or  structures, 
and  distributed  to  the  proper  details  of 
the  work ;  time  keepers  furnish  daily  re- 
ports on  card  forms,  of  the  men  employed, 
their  wages  and  the  kind  of  work  as  well 
as  the  structure.  In  this  way  records  are 
kf?pt  of  every  item  of  cost  in  every  piece  of 
work. 

Materials. — Borings  and  test  pits  at  the 
dam  site  show  that  the  material  is  homo- 
geneous and  compact.  An  analysis  of  the 
earth  to  be  used  in  the  dam  was  made,  and 
from  this  the  location  of  the  borrow  pits 
determined.    The  material  is  an  adobe  clay. 


very  sticky  and  bogg>'  when  saturated,  but 
bakes  very  hard  when  dry,  and  it  is  hard  to 
plow.  There  are  occasional  layers  of  sand 
and  shale  and  scattering  cobble  stones.  The 
clay  is  readily  compacted  and  is  nearly  im- 
pervious to  water. 

The  dam  is  built  in  (!  in.  layers  and  all 
stones  larger  than  6  ins.  in  diameter  are 
excluded.  Neither  a  core  or  puddle  wall 
is  used  in  the  embankment  or  dike.  There 
are  to  be  1,580,000  cu.  yds.  in  the  finished 
embankment. 

Local  Conditions. — The  fact  that  Owl 
Creek  runs  dry  in  summer  made  it  neces- 
sary for  the  contractor  to  store  water  for 
use  in  compacting  the  earth.  A  reservoir 
was  built,  at  his  own  expense,  at  each  end 
of  the  dam.  Into  these  reservoirs  water 
was  pumped  from  the  creek  during  the 
rainy  period.  The  rate  of  evaporation  be- 
ing high,  much  more  water  than  actually 
needed  for  compacting  has  had  to  be 
stored.  The  sprinkling  is  done  with  hose 
connected  on  the  elaborate  system  of  pipes, 
laid  on  top  of  the  dam.  When  there  is 
water  in  the  creek  the  water  is  pumped  di- 
rectly into  the  system  of  pipes  but  when  the 
creek  is  dry  the  reserved  supply  in  the  res- 
ervoirs is  used.  Any  leaks  in  the  pipes  cause 
troublesome  bogs,  as  the  adobe  clay  ab- 
sorbs water  quickly.  On  the  other  hand, 
when  dry,  it  pulverizes  easily,  thus  caus- 
ing great  clouds  of  dust  on  windy  days.  Al- 
though the  work  is  not  interferred  with  on 
account  of  rain,  it  has  to  be  suspended  dur- 
ing these  wind  storms,  as  neither  man  nor 
beast  can  stand  the  dust.  This  dust  so 
affects  horses  and  mules  employed  on  the 
reclamation  service  that  many  of  them  get 
a  lung  trouble  from  which  they  quickly  die. 
The  aridity  increases  the  cost  of  sprinkling. 

.\nother  condition  that  affects  the  cost  of 
the  work  is  that  the  surface  water  is  so  bad 
for  boilers  that  the  contractor  has  been 
compelled  to  put  down  two  artesian  wells 
each  1,4.30  ft.,  to  supply  water  for  his  steam 
shovels,  locomotives,  traction  engines,  rol- 
lers, etc.  For  about  four  months  in  the 
year  the  work  on  the  earthen  dikes  has  to 
be  shut  down,  owing  to  the  cold  weather, 
as  the  material  would  freeze  in  the  em- 
bankment. All  trench  excavation,  excava- 
tion for  structures,  for  stripping  borrow  and 
gravel  pits,  and  for  trimming  embank- 
ments, are  according  to  the  specifications 
paid  for  extra. 

Amount  of  ll'ork. — The  costs  given  be- 
low include  the  cost  of  the  work  done  by 
the  contractor  during  the  years  190(5  and 
1907,  a  total  of  504.000  cu.  yds.  Two  meth- 
ods were  used  in  this  work ;  one  being 
steam   shovels  and   trains,   moving  305,000 


cu.  y<ls. ;  while  the  other  was  by  elevating 
graders  and  wagons,  excavating  199,000  cu. 
yds.  In  1901!  one  steam  shovel  was  used, 
while  in  190"  two  shovels  were  worked. 

Cost  of  Outfit. — The  outfit  and  the  value 
of  it  used  on  the  work  was  as  follows : 
2  T.^-ton  Vulcan  steam  shovels. ..  .$22,000 
(I  18-ton     Davenport     dinkeys,     at 

$:5,100     18,600 

40  Western  4-yd.  dump  cars,  at  $2.30.    9,200 
2  Standard  Western  graders,  at  $1,- 

200    2,400 

4  32  Hp.  21-ton  traction  engines,  at 
$.3,500    14,000 

1  12-ton   Kelly   Springfield   roller..     2,500 
4  Miles  of  track   complete 16,000 

2  6-horse  road  machine,  $225 450 

24  1%-yd.  Aurora  wagons,  $120....     2,880 

15  Buck  scrapers,  $17.50 263 

Pumps,    pipe,    camp,    miscellaneous 

tools,  etc.  (estimated) 11,707 


Total   $100,000 

This  is  the  plant  that  was  on  the  work 
at  the  end  of  1907,  but  not  much  more  than 
half  of  it  was  the  average  on  the  work 
during  1906;  hence,  if  we  figure  interest, 
depreciation  and  repairs  at  2  per  cent  per 
month,  we  have  $12,000  for  1906  and  $24.- 
000  for  1907,  or  a  total  of  $36,000  for  the 
two  years. 

Steam  Shovel  Work. — The  method  of 
carrying  on  the  steam  shovel  work  was  as 
follows  :  Two  75  ton  Vulcan  steam  shovels 
equipped  with  2%  cu.  yd.  dippers  loaded 
dirt  into  4  cu.  yd.  Western  dump  cars.  A 
train  of  10  cars,  were  pulled  on  3-ft.  gage 
tracks  by  18-ton  Davenport  dinkeys.  Two 
dinkeys  pulled  the  trains  for  each  shovel 
and  an  extra  dinkey  spotted  cars.  The  cars 
hauled  3.1  cu.  yds.  place  measurement,  as 
determined  by  100,000  loads.  During  1906, 
the  material  was  hauled  an  average  distance 
of  1  mile  against  a  2  per  cent  grade,  while 
in  1907  tlie  1  mile  haul  was  all  down  grade, 
the. maximum  grade  being  4  per  cent. 

The  tracks  on  the  embankments  were 
so  arranged  that  earth  was  spread  on  them 
50  ft.  each  way  from  tlie  track.  The  lay- 
ers were  made  6  ins.  deep.  As  the  dump- 
ing of  the  whole  train  of  10  cars  at  one 
time,  would  result  in  the  earth  blocking  the 
movement  of  the  cars,  only  alternate  cars 
were  dumped,  and  then  the  train  was  pulled 
ahead  a  train  length  and  the  other  five  cars 
dumped,  .'^s  the  cars  when  coupled  meas- 
ured 13  ft.,  center  to  center,  this  meant  a 
pile  of  earth  containing  3.1  cu.  yds.  every 
26  ft.  Each  pile  spread  made  about  168 
sq.  ft.  of  embankment  6  ins.  thick.  The 
idea  of  dumping  alternate  cars  is  excellent 
on  embankments  of  this  character,  or  even 
in  widening  railroad  embankments  as  it 
makes  the  spreading  of  the  material  easier. 

.\t  first  the  attempt  was  made  to  spread 
these  piles  of  earth  with  a  Western  Em- 
bankment Spreader,  but  the  dinkeys  were 
not  powerful  enough  to  handle  the  spreader 
against  the  piles  of  earth.  This  spreader 
will  spread  the  earth  about  7  ft.   from  the 
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rail,  so,  if  it  had  worked  successfully,  tlio 
area  it  could  cover  would  have  been  enough 
to  spread  out  the  pile  of  earth  to  a  thick- 
ness of  I)  ins. 

Six-horse  road  machines  were  then  tried, 
but  they,  too,  proved  a  failure  when  used 
alone.  The  reason  for  this  was  that  the 
material  when  excavated  by  the  steam 
shovel  came  out  at  times  in  large  clods 
or  lumps,  and  these  lumps  tossed  the  ma- 
chine around  as  the  waves  of  the  sea  do  a 
small  boat.  Recourse  was  then  had  to  buck 
scrapers  to  do  the  preliminary  spreading. 
These  pulled  by  horses  spread  die  earth  out 
roughly  for  a  distance  of  50  ft.  on  each 
side  of  the  track,  the  road  machine  finish- 
ing off  the  layers.  Three  layers  were  tints 
spread  before  the  track  was  shifted  into  a 
new  position,  10  ft.  from  its  old  place. 

The  sprinkling  was  done  from  the  system 
of  pipes  run  over  the  reservoir  dike. 

The  rolling  was  done  by  a  32  H.  P.,  21- 
ton  traction  engine  and  a  12-ton  Kelly 
Springfield  road  roller.  The  great  weight 
of  the  engine  no  doubt  was  an  assistance 
in  compacting,  but  unless  the  tread  of  the 
driving  wheels  of  the  engine  were  wider 
than  the  standard,  the  area  compacted  by 
one  trip  of  the  engine  could  not  compare  to 
that  of  the  roller.  This  would  increase  the 
cost  of  the  rolling  over  using  a  roller  of 
the  same  weight. 

M^ages.^A  10-hr.  day  was  worked  by  the 
contractor,  and,  owing  to  the  great  amount 
of  construction  work  going  on  in  all  parts 
of  the  countr}'  at  that  time,  the  labor  was 
very  indifferent.  The  shovel  men  and  train 
crews  were  paid  standard  wages,  while  the 
laborers  were  paid  at  the  rate  of  $2.25  to 
$2.50  per  day.  Horses  were  paid  for  at  the 
rate  of  $1.15  per  day.  This  cost  covers  the 
care  and  feed  of  the  horse,  likewise  the  in- 
terest and  depreciation  on  the  animal,  and 
explains  why  horses  are  not  listed  under 
the  head  of  outfit.  Coal  cost  delivered  on 
the  work  $10.50  per  ton,  40  per  cent  dyna- 
mite by  the  car  load,  12%  cts.,  and  black 
blasting  powder  $1.20  per  keg. 

Cost  of  Work. — The  cost  of  the  work, 
consisting  of  the  total  pay  rolls,  the  cost 
of  supplies  and  estimated  interest,  deprecia- 
tion and  repairs  was   as   follows : 

Labor   $71,163.44 

Supplies 22,827.08 

Interest,  depreciation  and  repairs 

(estimated)     30,000.00 


given  below,  has  been  properly  distributed. 
The  cost  per  cu.  yd.  was  as  follows : 

Excavation : 

Labor   $0,047 

Supplies     0.02/ 


Total    $123,990.52 

This  cost  includes,  superintendence,  camp 
expense,  general  expense,  and,  in  fact,  all 
direct  and  indirect  cost  of  doing  the  work. 
The  overhead  charges  were  about  10  per 
cent  of  the  total  cost.  This  cost  is  dis- 
tributed over  the  unit  costs  given  below. 

The  steam  shovels  excavated  per  day  an 
average  of  951  cu.  yds.,  which  is  an  ex- 
cellent record  to  maintain  for  so  long  a 
period.  The  cost  of  supplying  the  water 
for  engines  and  sprinkling  has  been  includ- 
ed in  the  items  given  and  in  the  unit  costs 


Total    excavation 

Mauling : 

Labor  on  train  $0,037 

Labor  on  track  0.012 

Supplies  0.035 


$0,074 


Total   hauling    

Spreading : 
Labor   

Rolling : 

Labor   $0,006 

Supplies    0.007 


Total   spreading    

Sprinkling: 

Labor   $0,014 

Supplies  0.004 


$0,084 
0.118 


$0,013 


Total  sprinkling   

Plant ; 
Int.,  deprec.  and  repairs   (esti- 
mated)      


$0,018 


0.098 


Grand  total  $0,405 

Spreading  Earth. — This  is  a  high  cost  for 
earth  excavation  of  this  class,  even  under 
the  adverse  conditions  under  whidi  the 
work  has  been  done.  This  cost  is  among 
the  highest  for  earthen  embankments  for 
reservoirs  so  far  built  by  the  Reclamation 
service.  The  high  price  of  coal  has  added 
to  the  cost  of  loading,  hauling  and  compact- 
ing, but  a  glance  at  the  imit  cost  shows 
that  tlie  spreading  of  the  earth  on  the  em- 
bankment was  too  costly.  One  of  the  high 
officials  of  the  Reclamation  Service  stated 
that  the  contractors  on  this  work  lost 
money,  having  been  hampered  by  a  short- 
age of  funds  and  inefficient  superintend- 
ents. The  contract  price  for  the  embank- 
ment was  28  cts.  per  cu.  yd.  so  about  12  cts. 
per  cu.  yd.  was  lost  on  this  part  of  the 
work.  The  spreading  cost  about  12  cts.  It 
should  have  been  evident  to  any  one  that 
such  a  cost  was  ruinous,  as  this  work  on 
reservoir  construction  seldom  costs  more 
than  2  cts.  per  cu.  yd. 

On  the  upper  Deer  Flat  embankment,  on 
the  Payette-Boise  project,  an  embankment 
of  about  1,000,000  cu.  yds.  is  being  built 
with  cars  and  steam  shovels  and  the  cost  is 
less  than  2  cts.  per  yd.  for  spreading.  Here 
the  track  is  moved  away  from  the  earth, 
after  the  cars  are  dumped,  with  teams  of 
heavy  horses,  when  road  machines  do  the 
spreading,  two  machines  spreading  about 
300  cu.  yds.  per  hour.  The  track  lies  flat 
on  the  ground,  and  is  well  spiked  to  6x8 
ties.  It  stands  the  rough  usage  very  well. 
The  total  cost  for  this  spreading  work  up 
to  1908,  was  1.9  cts.  per  cu.  yd,  although  in 
some  months  the  cost  had  been  as  low  as 
1.4  cts. 

It  is  true  that  at  the  Upper  Deer  Flat 
embankment,  the  earth  was  free  from  large 


clods,  but  c\^n  if  the  clods  that  hampered 
the  work  at  IMlc  Fourche  had  been  broken 
up  by  men  wiili  sledges  or  mauls,  so  as  to 
make  it  possiiiio  for  the  road  machines  to 
do  the  spreadiiiK,  the  extra  cost  for  break- 
ing the  clods  Would  not  have  amounted  to 
more  than  a  cent  or  two  per  cu.  yd.,  and 
it  would  have  been  lewthan  that  had  they 
used  a  spiked  disc  harrow  such  as  the 
Petrolithic  Pavement  Co.  has  found  so  ef- 
ficient in  pulverizing  baked  adobe  clods  en- 
countered in  some  of  their  road  work.  It 
is  certain  that  it  would  have  been  far  less 
than  the  10  cts.  that  it  di'd  cost  by  the 
method  of  spreading  with  buck  scrapers  de- 
scribed above. 

There  is  also  little  doubt  lliat  the  West- 
ern Embankment  Spreader  would  have 
done  the  work  of  spreading,  if  given  some 
assistance.  Two  or  three  dinkeys  attached 
to  it  would  have  given  ample  power  to 
propel  it,  and,  if  the  spreader  had  been 
properly  weighted  down,  there  is  little 
doubt  that  it  would  have  cut  up  the  clods. 
These  track  spreaders  have  been  used  with 
great  success  on  railroad  embankments,  but 
at  times  extra  locomotives  have  been  used 
on  them  and  where  rock  occurs  or  large 
lumps  of  earth,  it  is  always  necessary  to 
add  weight  to  the  car  body;  even  then  it 
sometimes  pays  to  have  some  of  the  largest 
lumps  of  earth  broken  up  by  hand,  or  to 
remove  some  of  the  largest  pieces  of  rock. 
This  can  frequently  be  done  by  the  dump 
crew  without  extra  cost.  The  extra  loco- 
motive and  crew,  or  even  two  of  them, 
would  have  only  added  slightly  to  the  cost. 

It  is  ratlier  a  singular  thing  regarding 
men  employed  on  construction  work  that, 
if  a  machine  or  tool  does  not  work  in  the 
manner  it  was  expected  to  work,  or  is  not 
altogether  successful,  they  seldom  experi- 
ment with  it  to  see  what  is  needed  to  make 
it  work  satisfactorily,  but,  instead,  throw  it 
aside  and  adopt  some  other  method,  even 
though  that  method  may  be  much  more  ex- 
pensive. Numerous  examples  of  this  sort 
of  action  could  be  given.  It  seems  to  have 
been  the  case  at  tlie  Belle  Fourche  dam.  A 
saving  of  9  or  10  cts.  per  cu.  yd.  on  this 
one  item  might  have  saved  the  contractors 
from  financial  ruin  on  this  job,  as  the 
grader  work  was  done  at  a  small  profit,  as 
were  some  other  items  of  the  contract. 

Then,  too,  it  is  reasonable  to  suppose  that 
if  bad  judgment  was  displayed  in  doing  this 
one  item  of  the  work,  it  may  have  also  been 
displayed  on  other  parts  of  the  work. 

Elevating  Grader  Work. — Two  Western 
Standard  elevating  graders  were  used  on 
the  work,  propelled  either  by  16  horses  or 
21-ton  traction  engines.  .As  a  rule  the  en- 
.gine  is  the  cheaper  method.  These  graders 
loaded  Aurora  dump  wagons,  having  a  ca- 
pacity of  1*4  cu.  yds.  The  load,  place 
measurement,  actually  carried  was  l.l  cu. 
yds.,  as  derived  from  a  record  of  100,000 
loads.  Three  horses  were  used  on  these 
wagons,  24  wagons  being  used  to  serve  the 
two  graders,  the  average  haul  being  about 
1,300    ft.     The   use   of   three   horses   to  a 
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wagon  is  to  be  coniiiKinKil.  Tlic  extra  cost 
is  entirely  in  the  horse,  which  in  this  case 
anioinitcd  to  $1.1">  per  day,  and  the  larger 
load  carried  with  the  other  expenses  of  the 
work  t'l-xed,  means  that  tlie  e-xtra  cost  of 
the  horse  is  soon  paid.  With  only  2  horses, 
either  the  load  would  not  have  been  as 
large  or  the  number  of  trips  would  have 
been  reduced,  or  both  smaller  loads  would 
have  been  hauled  and  less  of  them.  As  it 
was,  each  wagon  averaged  about  42  trips 
per  day,  traveling  a  distance  over  the  lead 
of  about  10  miles.  Considering  the  dis- 
tance covered  in  following  the  grader  and 
in  turning,  no  doubt  the  total  distance 
traveled  per  day  would  equal  15  miles. 

The  elevating  grader,  to  a  great  ex- 
tent, pulverizes  the  earth  as  it  excavates  it, 
hence  in  spreading  no  trouble  was  experi- 
enced with  clods  or  lumps.  This  allowed 
the  road  machine  to  do  the  spreading  with- 
out assistance,  which  confirms  our  state- 
ment that  some  form  of  clod  breaker  would 
have  easily  solved  the  problem  of  disposing 
of  the  clods  that  cainc  from  the  steam 
shovel  work.  The  sprinkling  and  rolling 
was  done  as  described  under  steam  shovel 
work. 

The  wages  paid  for  men  and  horses  are 
given  above,  also  tlie  cost  of  coal  and  other 
supplies. 

The  Cost  of  Grader  ]Vork. — The  total 
cost  of  the  elevating  grader  work  was : 

Labor     $41,530.92 

Supplies  4,468.24 

Interest,  depreciation  and  repairs 

(estimated)    6,000.00 

Total    $51,999.12 

This  includes  all  costs,  direct  and  indi- 
rect. The  superintendence  and  overhead 
charges  were  about  12  per  cent  of  the  to- 
tal. Each  grader  loaded  556  cu.  yds.  per 
day.  The  road  machine  spread  about  150 
cu.  yds.  per  hour. 

The  cost  per  cu.  ., d.  of  the  grader  work 
was  as  follows : 

Excavating : 

Labor   $0,047 

Supplies  0.012 

Total  excavating   $0,059 

Hauling: 
Labor   0.126 

Spreading: 
Labor     0.016 

Rolling: 

Labor   $0,008 

Supplies     0.008 

Total  rolling   0.016 

Sprinkling: 

Labor   $0,011 

Supplies     0.003 

Total  sprinkling  0.014 

Plant : 
Interest,    depreciation    and    re- 
pairs (estimated)    0.030 

Grand  total  $0,261 


It  will  be  noticed  that  the  spreading  in 
this  case  cost  1.0  cts.  The  wagons  de- 
posited the  loads  9  ft.  apart  in  windrows 
7  ft.  apart,  and  the  road  machine  spread  it 
from  these  piles.  This  is  real  spreading, 
while  in  the  case  of  the  steam  shovels  the 
"spreading"  consisted  first  of  rehandling 
and  then  spreading.  It  is  possible  to  spread 
earth  very  evenly  with  buck  scrapers,  so 
that  no  other  work  on  it  is  necessary. 

We  arc  indebted  to  officials  of  the  Rec- 
lamation Service  for  the  data  upon  which 
this  article  is  based,  excepting  the  data  re- 
lating to  plant  interest,  depreciation  and 
repairs. 

As  stated  in  this  article,  the  contractors 
failed,  and  the  Reclamation  Service  has 
taken  over  the  work.  This  being  a  losing 
job,  and  the  fact  that  they  were  sustaining 
losses  on  other  contracts  they  held,  if  re- 
ports are  true,  no  doubt  made  them  short 
of  funds,  but  there  is  another  reason  for 
their  failure,  namely  the  changing  of  the 
working  day  from  10  hrs.  to  8  hrs.  When 
the  contractors  took  this  work  they  worked 
10  hrs.,  as  was  being  done  by  most  con- 
tractors on  government  work,  and  this 
continued  for  two  years  when  the  contrac- 
tors were  compelled  to  coine  to  an  8  hr. 
day.  This  naturally  added  20  per  cent  to 
the  cost  of  the  work,  tlius  compelling  the 
contractors  to  "throw  up  the  sponge."  This 
is  an  injustice  that  is  frequently  done  to 
contractors,  either  by  enforcing  an  old  law 
in  the  middle  of  the  execution  of  a  con- 
tract, or  by  passing  a  new  law  that  be- 
comes operative  at  once.  When  a  new  law 
goes  into  eflfect  before  existing  contracts 
can  be  completed,  it  is,  theoretically,  not 
retractive.  Practically  it  is,  for  the  work- 
men strike  for  its  immediate  application, 
regardless  of  the  disaster  that  they  thus 
bring  upon  an  innocent  contractor. 


The  sixteenth  National  Irrigation  Con- 
gress, held  at  Albuquerque,  N.  Mex.,  closed 
Oct.  3.  The  1909  convention  will  be  held 
at  Spokane,  Wash.  The  following  officers 
were  elected  at  the  convention  just  closed: 
President,  George  I.  Barstow  of  Texas ; 
vice-president,  H.  D.  Loveland,  San  Fran- 
cisco ;  second  vice-president,  I.  D.  O'Don- 
ald  of  Montana ;  secretary,  B.  .-X.  Fowler 
of  .Arizona.  The  meeting  was  very  suc- 
cessful both  in  point  of  attendance  and 
showing  of  reclamation  work. 


The  National  Conservation  Connnission 
has  started  work  on  a  census  of  the  stand- 
ing timber  of  the  United  States.  The  com- 
mission aims  to  secure  the  necessary  infor- 
mation by  correspondence  and  for  that  pur- 
pose has  sent  out  nearly  1.50,OiiO  letters. 
This  is  the  first  comprehensive  attempt  at 
a  forest  census  ever  undertaken  in  the 
United  States.  The  most  carefully  pre- 
pared estimates  yet  made  on  the  amount 
of  standing  timber  in  the  United  States 
place  the  total  stumpage  at  1.390  billion 
board  feet.  This  estimate  was  made  by 
Mr.  Henry  Gannett  and  published  by  the 
12th  census   in    1900. 


The  Cost  of  Excavating  Earth  in  Small 
Quantities  with  a  Steam  Shovel. 

Steam  shovels  are  used  for  excavating 
earth  in  large  quantities,  and  where  so 
used  are  generally  considered  economical ; 
but  it  has  been  the  prevalent  impression 
among  dirt  movers  that,  when  the  amount 
of  material  to  be  moved  in  a  day  is  small, 
some  other  method  than  the  steam  shovel 
sliould  be  used,  as  the  outfit  is  too  expen- 
sive for  small  quantities,  and  the  daily  op- 
eration is  too  costly.  This  may  have  been 
true  some  years  ago,  but,  during  the  past 
decade,  shovel  manufacturers  have  devel- 
oped a  small  type  of  shovel  for 
this  class  of  work  that  has  proved 
to  be  economical,  and  the  use  of 
such  shovels  on  construction  work  and 
for  purposes  of  mining  or  mine  stripping 
is  rapidly  increasing.  In  this  article  we 
are  able  to  give  the  record  and  cost  of  ex- 
cavating with  such  a  shovel. 

The  amount  moved  daily  in  this  case 
was  less  than  100  cu.  yds.  The  .shovel  used 
was  the  revolving  type.  No.  1,  manufac- 
tured by  the  Vulcan  Steam  Shovel  Co.,  of 
Toledo,  Ohio.  This  shovel  weighs  about 
28  tons,  and  is  sold  for  $5,000.  The  shovel 
was  mounted  on  a  single  standard  railroad 
truck.  It  will  revolve  through  an  angle  of 
.360°.  This  allows  the  shovel  to  dig  and 
di'mp  the  earth  on  all  sides  at  any  point 
within  reach  of  the  shovel.  The  radius  of 
dump  from  center  to  turntable  is  28  ft. 
The  clear  lift  of  the  dipper  with  the  door 
open  is  9  ft.,  while  the  height  of  the  boom 
above  the  rail  is  16  ft.  The  car  and  boom 
are  built  of  structural  steel.  It  has  7x6  in. 
hoisting  engines,  and  5x6  in.  duplex  re- 
versible swinging  engine.  The  boiler  is  of 
the  vertical  type,  7  ft.  6  in.  high  and  46 
ins.  in  diameter.  The  working  steam  pres- 
sure is  125  lbs.  There  are  two  steel  water 
tanks  of  200  gals,  capacity  each  and  a  steel 
coal  bunker  holding  500  lbs.  of  coal.  The 
shovel  is  self  propelling.  The  dipper  is  of 
%  cu.  yd.  capacity.  The  dipper  handle  is 
made  of  selected  timber.  These  revolving 
shovels  are  made  in  four  sizes  with  dipper 
capacity  varying  from  Vz  cu.  yd.  to  1%  cu. 
yds. 

The  shovel  in  question  was  worked  in  a 
clay  pit,  digging  clay  for  the  manufactur- 
ing of  bricks.  The  shovel  was  called  upon 
to  dig  only  80  cu.  yds.  per  day.  For  this 
outfit  only  one  man  operates  the  machine, 
and  he  fires,  acts  as  engineer  and  trips  the 
bucket  door.  The  shovel  loaded  one  % 
yd.  dump  car,  manufactured  by  the  .Atlas 
Car  &  Mfg.  Co.,  of  Cleveland.  Ohio. 
This  car  was  pulled  to  the  brick  yard  by  a 
horse  driven  by  a  boy,  an  average  distance 
of  700  ft.  The  shovel  loaded  a  second  car 
while  the  first  was  being  hauled  to  the 
brick  yard. 

The  shovel  worked  10  hrs.  and  used  600 
Ihs.  of  coal  per  day.  Water  was  furnished 
for  the  shovel  from  a  tank  that  supplied 
the  brick  yard  at  a  cost  of  about  7  cts.  per 
day.    One  man  was  used  to  keep  the  track 


October  7,   1908. 


in    condition   and   to   clean    up   behind    iht 
sliove!  and  around  the  cars. 

The  total  vaUie  of- the  outfit  inchtdiiig 
oarj  is  a  little  over  ?6,100,  and,  allowing 
18  per  cent  per  season  for  interest,  derire- 
ciation  and  repairs,  with  200  working  c'ay- 
in  a  season,  gives  a  daily  allowance  f  t 
plant  of  $4.60  per  day. 

The  daily  cost  for  the  80  cu.  yds.  e.xca- 
vated  was  as  follows : 

Engineer    $  2  -•"' 

Extra    man 1.75 

Horse   and   boy 2.22 

Oil,  waste  and   water. 27 

600  lbs.  coal  at  $2.60  per  ton 78 

Interest,     depreciation     and     repairs 

(estimated) 4.60 
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Total    $11.87 

This  gives  a  unit  cost  as  follows : 

Loading    $0,028 

Extra    work 0.022 

Hauling    0.028 

Supplies    0.013 

Plant    charges 0.057 


Total     $0,148 

Considering  the  force  of  the  plant  and 
the  wages  paid,  this  cost  is  very  low  for 
such  a  small  output. 

The  shovel  was  bought  and  installed  in 
1008.  During  the  season  of  1907  the  ex- 
cavation in  the  clay  pit  was  done  by  hand, 
the  cars  of  clay  being  pulled  by  a  horse  as 
with  the  steam  shovel.  The  cost  of  this 
work  was  $14.4.3  per  day.  This  was  a  unit 
cost  of  18  cts.  per  cu.  yd. 

It  will  be  seen  from  this  that  the  actual 
saving  of  the  season  of  1908  over  1907  was 
about  3  cts.  per  cu.  yd.  This  effects  a  sav- 
ing of  about  $500  per  year,  and  besides  this 
the  clay  is  better  mixed  than  when  worked 
by  hand.  Inasmuch  as  the  pay  roll  is  re- 
duced, a  saving  is  effected  on  employes' 
liability  insurance,  and  there  are  less  men 
to  look  after.  For  about  the  same  cost  a 
greater  yardage  could  be  excavated,  but,  as 
above  stated,  there  was  only  needed  80  cu. 
yds.  The  shovel  of  course  is  capable  of 
excavating  a  much  larger  amount  of  ma- 
terial, if  served  by  a  greater  number  of 
cars.  When  running  at  its  maximum 
speed,  however,  it  is  advisable  to  increase 
the  number  of  men  over  those  worked  in 
this  case. 

We  are  indebted  to  Mr.  Wm.  J.  Spear 
of  Toledo,  Ohio,  contractor,  builder  and 
brick  manufacturer,  for  information  con- 
tained in  this  article.  Mr.  Spear  states 
that  the  shovel  is  quick  acting  and  that  he 
would  not  do  without  the  machine  in  the 
manufacture  of  brick,  as  it  has  been  a 
monev  saver. 


The  estimated  cost  of  the  Government 
railways  in  Chile,  under  construction,  and 
for  which  contracts  are  about  to  be  let. 
reaches  $65,627,000  gold.  It  is  intended 
that  all  these  lines  shall  be  completed  with- 
in the  next   five  vears. 


Roads  and  Streets  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  ni  road  and  street  con- 
struction. It  will  cover  road  building;  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  u.scd  in  road  building  and  pa\ing. 


Methods  and  Cost  01  Constructing  Tar- 
Macadam,  Tar-Pitch-Macadam 
and  Tar-Asphalt-Macadam 
Roads  in  Rhode  Island. 

in  our  issue  of  March  25.  1008,  we 
printed  a  paper  by  Mr.  .-Vrthur  H.  Blancli- 
ard.  Assistant  Engineer  State  Board  of 
Public  Roads  of  Rhode  Island,  descriptive 
of  experiments  that  had  been  made  in 
Rhode  Island  in  1906-07  on  the  treatment 
of  roads  with  tar  and  oil.  These  experi- 
ments were  continued  in  1907-08  by  the 
State  Board  of  Public  Roads  and  in  a  dis- 
cussion on  "The  Maintenance  of  Macadam 
and  Other  Roads'*  at  the  annual  conven- 
tion of  the  American  Society  of  Civil  En- 
gineers, on  June  25,  Mr.  Blanchartl  gave 
further  particulars  as  to  the  experimental 
work.  The  matter  that  follows  has  beeii 
taken  from  Mr.  Blanchard's  discussion. 

In  the  fall  of  1906  a  section  of  tar- 
macadam,  350  ft.  in  length,  was  built  in 
Charlestown,  the  location  being  on  a  curve 
of  the  interstate  trunk  line  connecting  Xew 
York,  Narragansett  Pier,  Providence,  and 
Boston.  With  the  exception  of  the  addi- 
tion of  the  tar,  the  method  of  construc- 
tion was  similar  to  that  used  in  building  an 
ordinarv  macadam  road,  .\fter  the  sub- 
grade  had  been  thoroughly  rolled,  the  Xo. 
1  broken  stone,  varying  in  size  from  l'/4 
to  2%  in.  in  longest  dimension,  was  spread 
'o  a  depth  of  6  in.  and  rolled  to  4  in.  Tar 
which  had  been  heated  to  the  boiling  point 
in  an  ordinary  lar  kettle,  was  then 
sprinkled  on  the  rolled  surface  by  using 
dippers.  The  No.  2  stone,  varying  in  size 
from  Vj  in.  to  1V4  in.  in  longest  dimen- 
sion, was  next  deposited  on  dumping 
boards  and  thoroughly  mixed  with  hot  tar 
by  using  rakes  and  shovels  until  every 
stone  was  completely  coated.  This  mix- 
ture was  applied  on  the  No.  1  course  to 
a  depth  of  3  in.  and,  after  the  tar  had  set, 
was  rolled  to  2  in.  A  thin  coat  of  dust, 
which  would  pass  through  a  %-in.  mesh 
was  then  spread  on  the  surface  and  forced 
by  rolling  into  the  No.  2  course  to  fill 
up  the  voids  and  provide  a  smooth  sur- 
face. The  quantity  of  tar  used  was  1.25  gal- 
lons per  square  yard.  .A.s  this  stretch  of  tar- 
macadam  proved  efficacious,  it  was  deemed 
advisable,  in  1907,  to  construct  an  experi- 
jnental  mile,  this  section  being  on  the 
same  interstate  trunk  line  as  the  curve 
just  mentioned.  .Although  it  will  require 
from  5  to  10  years  to  determine  the  eco- 
nomical status  and  the  efficiency  of  the 
tar-macadam     road     constructed     by     the 
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method  ojllined,  the  ptrftct  state  ..■  im 
surface  of  the  19o6  and  1907  sections  in 
the  spring  of  1908  inllucnced  the  state  en- 
gineers to  advocate  the  adoption  of  this 
method  of  construction  on  highways  of 
the  first  class  subjected  to  excessive  mo- 
tor-car traffic. 

The  sections  thus  far  contracted  for  in 
190^  include:  First,  two  sections  aggre- 
gating 11,300  ft.,  14  ft.  in  width,  on  the 
interstate  trunk  line  between  Saunders- 
town  and  Narrangansctt  Pier,  which  is 
subjected  to  all  the  motor-car  traffic  be- 
tween the  Pier  and  Newport,  Providence 
and  Boston,  and  the  heavy  touring-car 
traffic  between  New  York  city  and  New- 
port; and  second,  11,870  ft.,  averaging  23 
ft.  in  width,  on  an  interstate  trunk  line  in 
East  Providence,  which  is  subjected  to  a 
heavy  motor-car  traffic  and  also  an  ab- 
normal commercial  traffic.  On  one  of  the 
sections  in  the  district  of  Narragansett  the 
state  engineers  experimented  with  various 
bituminous  mixtures  used  in  different 
methods  of  construction,  the  object  being 
to  determine  the  most  efficient  binder  and 
the  most  economical  method  of  construc- 
tion which  would  be  adaptable  to  modern 
traffic.  The  original  plan  was  to  build,  by 
each  method,  a  300-ft.  section,  14  ft.  in 
width,  but  the  impracticability  of  certain 
methods  with  the  tools  at  hand  necessi- 
tated a  modification  of  this  plan.  The 
experimental  work  w.-'S  started  after  1,300 
ft.  of  tar-macadam  had  been  constructed 
in  accordance  with  the  method  used  in 
1906  and  1907.  Table  I  is  a  descriptive 
statement  of  the  various  sections. 

The  roadbed  selected  for  the  experi- 
mental work  was  on  a  long  tangent,  the 
sub-grade  being  uniformly  built  on  a  1-ft. 
fill,  and  the  grade  only  varying  from  a 
minimum  of  0.8  per  cent  to  a  maximum  of 
•  1.76  per  cent.  The  broken  stone  used  was 
of  the  same  character  throughout,  con- 
sisting of  local  stone  composed  of  a  fine- 
grained granite  and  hornblende  schist  of 
the  same  size  as  that  used  on  the  1906 
and  1907  sections.  The  experimental  work 
was  all  done  in  the  month  of  M.iy.  The 
temperature  while  the  work  was  in  prog- 
ress varied  from  60  to  90°  the  average 
being  70  degrees.  The  tar  used  was  pro- 
duced at  the  Providence  Gas  Works,  and 
cost,  f.  o.  b.  Providence,  $2.75  per  barrel. 
The  freight  from  Providence  to  South 
Ferry,  a  distance  of  26  miles,  distributee 
over  three  lines,  was  $0.62  per  barrel.  The 
cost  of  the  haul  from  the  South  Ferry 
station  to  the  road,  avemging  2,000  ft.,  was 
S0.13  per  barrel.  The  barrels  cost  $0.75 
each,  which,  minus  the  haul  the  freight  to 
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Providence,  would  be  refunded  by  tbc  gas 
company  upon  return  of  the  barrels.  The 
net  rebate  was  $il..Jti  per  barrel.  The  total 
cos!  iif  the  tar,  tlierifore,  was  $3.70  per 
barrel. 

The  coal-tar  produced  at  the  Providence 
Gas  Works  is  characteristic  of  gas-house 
coal-tars  produced  elsewhere,  in  that  the  per- 
centage of  water,  ammoniacal  liquor,  light 
volatile  oils  and  heavy  oils  is  a  variable 
quantity.  In  order  to  determine  various 
facts,  including  the  range  of  variation, 
samples,  taken  directly  from  the  tanks  at 
the  gas  works  at  various  times,  were  an- 
alyzed. Table  II  shows  the  important  re- 
sults of  the  analyses.  The  percentage  of 
volatile  matter  at  120'  after  heating  from 
6  to  8  hours  represents  the  percentage 
which  might  be  lost  from  the  tarred  sur- 
face of  a  road  during  summer  seasons. 
The  results  in  the  column  headed  "Solid 
matter,  in  grains  per  gallon,"  were  ob- 
tained by  digesting  a  portion  of  the  sample 
with  an  equal  volume  of  water.  The  ob- 
ject of  this  analysis  was  to  determine  the 
quantity  of  matter  which  might  be  washed 
from  the  surface  of  a  road  by  a  heavy 
rain.  The  average  specfic  gravity  of  the 
tar  was  about   1.26. 

T.\BLE    II. — COAL-TAR    ANALYSES. 

Datp  ^'^  ^^  ^^ 

fD  rt>  ft 

■^  O  "^  O  IP!  "1 

«^   ^  "^   ^  — ■- 

gl         |2.  P " 

Nov.  20,  1907 10.6  '  So'.l  46.7 

Nov.  27.  1907 6.8  27.9  102.2 

Dec.  18,  1907 11.1  24.9  105.1 

Dee.  24,  1907 7.1  21.3  20.4 

Jan.  14,  1908 16.3  32.3  52.5 

Jan.  21,  1908 7.2  19.4  5.'s 

Feb.  19,  1908 5.8  16.2  2.9 

Feb.  26,  1908 4.7  15.3  8.6 

Mar.  18.  1908 3.1  13.3  2.3 

Mar.  24,  1908 3.9  18.1  33.2 

Apr.  22,  1908 18.4  29.9  116.4 

Apr.  29,  1908 8.0  19.0  5.8 

May  20,  1908 7.9  20.6 

May  27.  1908 8.1  23.3 

In  order  to  determine  the  time  required 
to  drive  oflf  a  sufficient  percentage  of  the 
light  volatile  constituents  to  render  the  tar 
satisfactory  for  road  work,  a  sample  of 
the  tar  was  heated  for  certain  definite 
periods,  the  result  of  which  was  as  fol- 
lows: 


caliim,  be  heated  for  2  hours  at  a  tem- 
perature of  not  less  than  loO°  F.,  the 
maximum  quantity  of  tar  heated  in  a  100 
gallon  kettle  to  be  oO  gallons.  It  will  also 
be  required  that  all  water  shall  be  re- 
moved from   the  surface  of  the  tar  in  the 


miles,  over  three  lines,  was  $1.2(1  per  Iwr- 
rel.  The  barrels  cost  $0.7.j  each.  The 
rebate  allowed  was  $O.C.!i,  which,  minus  the 
cost  of  haul,  and  return  freight  of  $0.30 
per  barrel,  made  a  net  rebate  of  $0.30  per 
barrel.     The  cost  of  the  haul  to  the  road. 


Material. 
No.  of     Length. 
.Section.     In  feet. 

1  300  Tar-maeadam. 


2 

300 

3 

100 

4 

300 

5 

130 

6 

70 

300 

8 

300 

9 

290 

10 

75 

11 

135 

12 

410 

13 

190 

14 

172 

Tar-macadam. 
Tar-macadam. 
Tar-macadam. 
Tar-pltch-macadam. 

Tar -pitch- macadam. 
Tar-macadam. 
Tar-asphalt-macadam, 
Tar-asphalt-macadam. 

Asphalt-macadam. 
Tar-asphalt- macadam. 

Tar-asphalt- macadam. 

Tarvia-macadam. 

Tarvia-macadam. 


kettle  before  heating.  From  one  barrel 
used  on  the  Narragansett  section  more 
than  2V2  gallons  of  water  were  removed. 
The  pitch  cost,  f.  o.  b.  Providence,  $3.00 
per  barrel  of  30  gallons.  The  freight  from 
Providence  to  South  Ferry  cost  $0.27  and 
the  haul,  averaging  2,000  ft.,  cost  $0.10 
per  barrel,  making  the  total  cost  $3.37  per 
barrel.  The  pitch  used  was  medium  hard, 
having  a  melting  point  at  lO.j  to  110°  F., 
and  a  specific  gravity  of  1.25.  The  vola- 
tilization analysis  gave  the  following  per- 
centage results : 

Volatile  at   120°   F None 

Additional   loss   at  212°-220° 1.73 

Additional   loss   at  240°-260° 1.53 

Total  loss  at  260° 3.26 

A  Texas  asphalt  was  used.  It  was  pur- 
chased from  the  Texas  Co.,  and  cost,  de- 
livered at  South  Ferry,  $21.50  per  ton  of 
250  gallons.  The  cost  of  the  haul  from 
the  station  to  the  road,  an  average  dis- 
tance of  2,000  ft.,  was  $0.10  per  barrel  of 
42  gallons.  Tlierefore.  the  cost  of  the 
asphalt  on  the  road  was  $0.09  per  gal. 
This  asphaltic  product  is  listed  by  the 
Texas  Co.  as  Texaco  Asphalt,  Grade  H. 
Analysis  yields  practically  no  volatile  mat- 
ter to  260°  F.,  a  melting  point  of  140°  F., 


Loss 

at 

120° 

after 

heating 

Additional 

Loss 

at 

120° 

after 

heating 

Additional 

Loss 

at 

120° 

after 

heating 

Additional 

Loss 

at 

120° 

after 

heating 

Additional 

Loss 

at 

120° 

after 

heating 

Additional 

Loss 

at 

120° 

after 

heating 

.Additional 

Loss 

at 

120° 

after 

heating 

%  hr 3.6 

1  hr 1.2 

2  hr 0.9 

3  hr 0.7 

4  hr 0.7 

5  hr 0.5 

6  hr 0.5 


Total  loss  at 
end  of  period. 
3.6 
4.8 
5.7 
fi.4 
7.1 
7.6 
8.1 


As  many  failures  of  tar-macadam  have 
resulted  from  the  use  of  tar  containing  a 
large  percentage  of  light  volatile  constitu- 
ents, the  state  engineers,  taking  into  con- 
sideration the  foregoing  analysis,  have  de- 
cided to  require  that  all  tar,  before  appli- 


and  only  8.8  gr.  per  gallon  in  a  water  so- 
lution. 

The  Tarvia  was  purchased  from  the 
Barrett  Manufacturing  Co.,  and  cost,  f. 
o.  b.  Boston.  Mass ,  $3.25  per  barrel.  The 
freight   to   South   Ferry,   a   distance   of   70 


.Mt'Ihod.   etc. 


Mi.xlnB  method,  with  tar  oniilled  from  surface 
of  No.    1   course. 

Penetration  m<*thod. 

Gladwell  system. 

Mixing  method. 

Mixing  method,  with  chips  added  to  No.  2  mix- 
ture. 

Mixing  method. 

Mixing  method. 

Mixing  method. 

Mixing  method,  with  bituminous  mixture  omit- 
ted from  No.  1  course. 

Mixing  method. 

Mixing  method,  without  bituminous  mixture  on 
surface  of  No,   1  course. 

Mixing  method. 

^Mixing  method. 

Mixing  method,  with  Tarvia  omitted  from  No- 
1  course. 


an  average  distance  of  1,000  ft.,  was  $0.11 
per  barrel.  The  total  cost  was  $5.02  per 
barrel. 

The  results  of  the  analysis  of  Tarvia  A. 
were   as  follows : 

Specific  gravity    1.182^ 

Volatile    at    120°    F 2.4 

Additional   loss   at   212°-220° 8.9 

Additional   loss   at   240°-260° 6.0 

Total  loss  at  260° 17.8 

The  tar-macadam  constructed  by  the 
mixing  method  required  the  services  of 
two  tar  men  at  $1.75  per  day  of  10  hours,, 
and  three  common  laborers  at  $1..50  per 
day,  i:i  addition  to  the  force  usually  em- 
ployed on  the  No.  2  course.  The  cost  of 
the  labor,  based  on  an  average  rate  of 
progress  of  233  sq.  yd.  per  day,  was  $0.03& 
per  square  yard.  The  cost  of  accessories,. 
which  would  include  rent,  or  interest  and! 
depreciation,  on  tar  kettles,  dippers,  and 
cost  of  fuel,  was  $0,005  per  square  yard. 
The  saving  by  not  using  a  watering  cart,. 
$4.00  per  day.  was  $0,013  per  square  yard. 
The  cost  of  the  'ar,  at  1.25  gal.  per  square 
yard,  was  $0,093.  The  total  cost  of  the 
tar-macadam,  in  excess  of  the  ordinary 
macadam,  was  $0.12  per  square  yard. 

The  diflference  in  cost  of  the  tar-ma- 
cadam without  the  tar  on  the  No.  1  course 
and  with  that  tar  (about  1/5  gal.  per 
square  yard)  spread  on  the  No.  1  course, 
was  not  appreciable.  It  is  believed  that  the 
painting  of  the  No.  1  course  is  not  neces- 
sary. In  common  with  all  methods  ot 
construction,  w'ith  the  single  exception  of 
the  Gladwell  .system,  it  is  necessary,  ii> 
order  to  secure  a  maximum  penetration- 
of  the  broken  stone  by  the  tar,  and  ade- 
quate incorporation  of  the  tar  in  the  ma- 
cadam, to  allow  the  No.  2  course  to  re- 
main without  rolling  and  sanding  for  from- 
1  to  3  days,  depending  on  the  climatic  con- 
ditions. It  was  found  to  be  inadvisable  to- 
roll  the  tarred  surface  during  the  warrni 
part   of  the  day,  as  there  was  a  tendency 
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for  the  No.  2  course  to  shift  if  the  tar 
were  soft. 

In  the  construction  of  the  tar-macadam 
by  the  penetration  method,  the  tar  was 
spread  over  the  surface  by  dippers.  This 
method  was  very  unsatisfactory,  an  un- 
equal application  being  the  result.  In  or- 
der to  procure  an  efficient  road,  more  tar 
was  applied  in  patching,  the  original  ap- 
plication of  1.2.5  gallons  being  thus  in- 
creased to  1.87  gallons.  The  penetration 
secured  varied  from  1  in.  to  2%  in.  If 
this  method  is  to  be  used,  pouring  pots 
with  fan-shaped  spouts,  or  a  fan-nozzle 
connected  with  a  hose  from  a  tank-wagon, 
should  be  used,  or  preferably  a  spreading 
machine  similar  to  the  Laissailly  or  Aiken. 
Even  with  a  machine  of  the  most  ap- 
proved type,  and  with  the  stone  heated 
ether  before  or  after  deposition,  it  is 
doubtful  if  the  tar-macadam  surface  thus 
constructed  would  be  as  uniformly  bound 
together  as  when  laid  by  the  mixing 
method.  The  average  rate  of  progress 
on  this  section  was  389  sq.  yd.  per  day. 
The  cost  of  the  labor  (which  consisted  of 
two  tar  men  and  one  common  laborer') 
was  $0,013  per  square  yard.  The  tar  cost 
$0,138  per  square  yard.  Adding  the  cost 
of  accessories  and  deducting  the  rebate 
due  to  not  watering,  the  total  cost  was 
$0,143   per   square   yard. 

In  the  construction  of  tar-macadam  by 
the  Gladwell  system,  the  bituminous  mas- 
tic, consisting  of  tar  and  stone  chips  vary- 
ing in  size  from  %  to  M  in.  in  their  long- 
est dimensions,  was  mixed  in  a  regular 
mortar  box.  This  mixture  was  spread 
to  a  depth  of  %  in.,  and  the  No.  2  course 
was  then  laid  upon  it.  A  coating  of  tar 
was  spread  on  the  surface,  and,  after 
screenings  had  been  applied,  the  section 
was  thoroughly  rolled.  The  upward  pene- 
tration of  the  tar  was  not  measurable, 
and  the  surface  coat  did  not  penetrate 
more  than  1%  in.  In  order  to  procure 
satisfactory  results,  it  will  be  necessary  to 
have  the  No.  1  course  so  thoroughly  com- 
pacted as  to  hold  a  semi-fluid  mixture: 
the  stone  composing  the  No.  2  course 
should  be  larger  than  that  generally  used, 
and  should  be  well  heated,  and,  finally,  it 
will  be  necessary  to  use  a  light  asphalt 
roller  in  order  to  dra,w  the  fluid  mixture 
gradually  to  the  surface,  and  not  attempt 
to  crush  the  No.  2  course  into  the  binder. 
Under  no  circumstances  is  it  believed  that 
the  method  will  prove  as  efficacious  or 
economical  as  either  the  mixing  or  pene- 
tration methods  of  construction.  The  rate 
of  progress  of  this  class  of  work  was  slow, 
and  would  average  156  sq.  yd.  per  day. 
The  labor  item  was  high,  two  tar  men 
and  four  common  laborers  being  required, 
making  the  labor  cost  $0.00  per  square 
yard.  The  tar.  1  gallon  per  square  yard 
in  the  mastic  and  1.25  gallons  on  the  sur- 
face, cost  $0,167  per  square  yard.  Adding 
the  cost  of  the  accessories  and  deducting 
the  cost  of  watering  gives  a  total  cost  of 
$0.22  per   square  yard. 


Tar-pitch-macadani  was  constructed  with 
and  without  using  chips  mixed  with  the 
No.  2  course.  With  hand-mixing,  the 
omission  of  the  chips  is  preferred,  as  the 
tarred  chips  have  a  tendency  to  coagulate, 
hence  preventing  a  uniform  mixture.  The 
pitch  and  tar  were  used  in  the  proportion 
of  1  to  3.  The  resulting  surface  was  ex- 
cellent, and  could  naturally  be  rolled  and 
finished  more  expeditiously  than  tar-ma- 
cadam. Under  certain  circumstances,  as 
for  instance,  on  a  road  subjected  to  more 
or  less  traffic  during  construction,  this  de- 
sideratum would  be  a  great  advantage. 
On  the  other  hand,  the  proportion  of 
heavy  oils  is  less  than  when  only  tar  is 
used,  thus  reducing  the  elasticity  of  the 
surface  and  increasing  the  danger  of 
cracking  in  cold  weather.  The  rate  of 
progress  and  the  cost  of  labor  were  the 
same  as  for  tar-macadam  constructed  by 
the  mixing  method.  The  total  cost  was 
$0,142  per  square  yard,  including  $0,035 
for  labor,  $0,079  for  1.07  gallons  of  tar, 
$0,036  for  0.32  gallon  of  pitch,  and  the 
usual  accessories  charge  and  watering  re- 
bate. 

In  the  construction  of  the  tar-asphalt- 
macadam,  50  per  cent  tar  and  50  per  cent 
asphalt  were  used,  or  0.025  gallon  of  each 
per  square  yard.  The  resulting  road  was 
ideal,  from  the  standpoint  of  construction 
and  as  a  finished  product.  A  daily  aver- 
age of  233  sq.  yd.  was  built,  making  the 
labor  item  $0,035  per  square  yard.  The 
tar  cost  $0,047  per  square  yard,  and  the 
asphalt  $0,056  per  square  yard.  The  total 
cost,  including  the  accessories  charge  of 
$0,008  per  square  yard,  and  deducting  the 
cost  of  watering,  was  $0,133  per  square 
yard. 

The  asphalt-macadam,  considered  from 
an  economical  standpoint,  was  not  suc- 
cessful. The  primary  difficulty  was  that 
it  w'as  impossible  to  obtain  a  thorough 
mixture  of  the  asphalt  and  the  stone,  co- 
agulation taking  place  at  once.  The  re- 
sulting surface  was  entirely  satisfactory, 
and  could  probably  be  built  economically 
by  using  a  suitable  mixing  machine  and 
heating  the  stone.  The  labor  and  material 
items  on  this  work  were  excessive,  the 
cost  of  labor  being  $0,083  per  square  yard, 
while  the  cost  of  the  3.59  gallons  of  as- 
phalt used  per  square  yard  was  $0,323. 
The  average  rate  of  progress  per  day  was 
only  117  sq.  yd.  The  accessories  charge 
was  $0,008,  and  the  watering  rebate  $0,013, 
making  a  total  cost  of  $0,401  per  square 
yard. 

The  Tarvia-macadam  constructed  by  the 
mixing  method  appeared  to  be  a  facsimile 
of  the  tar-macadam  made  with  tar  dis- 
tilled for  3  hours  on  the  road.  It  is  be- 
lieved that  it  is  primarily  a  question  of 
economics  whether  it  is  preferable  to  take 
gas-house  coal-tar  direct  from  the  works 
and  distill  it  on  the  road,  or  purchase 
distilled  coal-tar,  in  the  form  of  Tarvia, 
for  example.  It  should  be  borne  in  mind, 
also,  that  tar  distilled  at  permanent  works 


will  give  a  more  uniform  product.  The 
rate  of  progress  was  the  same  as  with 
tar-macadam,  hence  all  cost  items  were 
identical,  with  the  exception  of  the  cost 
of  1.25  gallons  of  Tarvia  used  per  square 
yard  which  was  $0,124.  The  total  cost 
of  the  Tarvia  macadam,  therefore,  was 
$0,151    per    square   yard. 

Although  the  method  has  not  yet  been 
used  in  Rhode  Island,  Mr.  Blanchard  be- 
lieves that  the  most  satisfactory  and  eco- 
nomical treatment  of  existing  macadam 
roads  is  to  tear  up  the  surface  to  a  depth 
of  from  3  to  4  in.  with  a  scarifier,  re- 
shape the  surface,  and  then  rebuild  as  a 
tar-macadam  road,  using  the  penetration 
method  of  construction.  On  1908  work  in 
Rhode  Island  the  cost  of  scarifying  was 
$0,007  per  square  yard.  The  cost  of  re- 
shaping, without  the  addition  of  new  road 
metal,  would  be  about  $0,005  per  square 
yard ;  hence  the  total  cost,  based  on  the 
cost  of  the  penetration  method  used  on  the 
Narragansett  Road,  would  be  $0.1U5  per 
square  yard.  If  a  tar-spreading  machmc 
were  used,  the  cost,  without  doubt,  would 
be  reduced  from   15  to  25  per  cent. 

The  oil  products  used  on  the  highways 
of  Kliode  Island  include  Dustoline,  petro- 
leum residuum,  Ragland  crude  oil,  petro- 
leum fuel  oil,  and  Texas  asphaltic  road 
oil.  The  average  cost  of  oiling  roads  lr» 
Rhode  Island,  using  about  1/5  gal.  per 
square  yard,  has  been  approximately  $0.01 
per  square  yard.  Experience  would  indi- 
cate that  oiled  roads,  if  efficient,  should 
be  treated  at  least  three  times  during  a 
season  of  eight  months. 

Mr.  Blanchard's  conclusions,  based  on 
the  maintenance  work  he  has  outlined,  and 
the  experience  of  French,  English  and 
American  engineers,  are:  First,  that  high- 
ways subjected  to  heavy  high-speed  mo- 
tor-car traffic  should  be  built  with  a  bitu- 
minous macadam  surface  constructed  by 
the  mixing  method;  second,  that  existing 
macadam  roads  subjected  to  a  similar 
traffic  should  be  reconstructed  as  bitu- 
minous macadam  roads  using  the  penetra- 
tion method,  or,  if  re-surfacing  with  new 
road  metal  is  required,  by  using  the  mix- 
ing method:  and  third,  that  the  econom- 
ical and  efficient  treatment  of  macadam 
roads  subjected  to  a  moderate  amount  of 
motor-car  traffic  is  at  present  a  matter 
of  conjecture,  requiring  for  elucidation  the 
acquisition  of  reliable  detailed  information 
with  reference  to  the  use  of  the  various 
palliatives  now  on  the  market. 


The  present  car  equipment  of  the  Isth- 
mian Canal  Commission,  which  does  not 
include  the  Panama  Railroad  Co..  is  as  fol- 
lows : 

40-ton  flats   l."S 

50-ton  steel  fiats ^OO' 

Western  dumps   59? 

Oliver  dumps   500 

Ingoldsby   dumps    I"? 

Goodwin   dumps    12' 


Total 


.3,401 
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Cost  of  Constructing    Two    Concrete 
Side  Walks.* 

The  work  compri.scd  I'iSt  liii.  ft.  of  \v:ilk 
"i  ft.  wide  nnd  A'i't  liii.  ft.  of  walk  l  ft. 
wide.  The  construction  of  hoth  w.ilks  i.s 
shown  hy  the  accompanying  sketch;  it  in- 
cluded, as  will  be  seen,  the  curb. 

The  cost  of  the  ■)-ft.  walk  was  as  fol- 
lows : 

Materials : 
(iO  cii.  yds.  cinders  at  ^'>  cts.  per  en. 

yd.     .' $   ">l.t"> 

79  cu.  yds.   screened  gravel  at  ll.'iO 

per  en.   yd I W.")'* 

24  cu.  yds.  sand  at  $1  per  en.  yd...     lM.iio 
9  cu.  yds.  pea  gravel  at  $1  per  cu. 

yd 9.00 

3  tons  crushed  granite  at  $3.50  per 

ton    10.50 

87  barrels  cement  at  $1.75  per  barrel  152.25 

Water    2.6) 

Tile,  (i25  at  2  cts.  each 12.-")0 

Total    $380.30 

Labor : 

1  foreman,  G  days  at  $3.50 '.  .$  21.00 

1  head  layer,  4  days  at  $2.75 ll.Oo 

1  assist.int  layer,  4  days  at  $2.50 10.00 

7  laborers,  G  days  at  $1.80 75.60 

3  teams,     hauling    away     excavated 

material,  2  days  at  $4.50 27.00 

Total    $144.60 

Grand  total   $524.96 

This  gives  a  cost  of  82.99  cts.  per  lin. 
ft.  of  walk  or  19.9  cts.  per  sq.  ft.,  including 
curb. 

The  cost  of  the  4-lt.  walk  was  as  fol- 
lows : 

Materials: 
30  cu.  yds.  screened  gravel  at  $1.50.  .$  45.00 

18  cu.  yds.  .sand  at  85  cts 15.30 

24  cu.  yds.  cinders  at  75  cts 18.00 

8  cu.  yds.  pit   gravel  for  filling  at  $1       8.00 

6  cu.  yds.  pea  gravel  at  $1.50 9.00 

52  barrels  cement  at  $1.70 88.40 

Tile.  455  at  2  cts.  each 9.10 

Water    2.08 

Total    $194.88 

Labor : 
1  foreman,  5  days  at  $3.50  per  day..$  17.50 

1  head  layer,  3  days  at  $3 9.00 

1  assistant  layer,  3  days  at  $2.50. . . .       7.50 

8  laborers,  5  days  at  $2 SO.Ott 

Total    $114.00 

Grand  total   $.308.88 

This  gives  a  cost  of  70  cts.  per  lin.  ft.,  or 
17.5  cts.  per  sq.  ft.,  including  curb. 


Delegates  from  six  cities  met  recently 
at  Grand  Rapids,  Mich.,  and  organized  the 
Saginaw  Valley  Deep  Waterway  .'\ssocia- 
tion  with  the  object  of  securing  the  con- 
struction of  a  canal  to  connect  Lakes  Mich- 
igan and  Huron  at  Grand  Haven  and  Sagi- 
naw. Mich. 


The  Cost  of  an  Oiled  Sand    Road  in 
Massachusetts. 

The  use  of  oil  on  earth  roads  was  lir->t 
tried  in  this  country  in  California.  Sev- 
eral other  slates  have  since  experimented 
with  oiled  roads,  among  these  being 
Massachusetts.  In  1905  this  state  treated 
a  common  sand  road  in  the  town  of  East- 
ham  with  a  heavy  Texas  oil,  containing 
about  65  per  cent  of  asphalt.  Two  appli- 
cations of  this  oil  were  made  in  1905  and 
one  application  in  190ii.  The  results  have 
been  generally  satisfactory  and  the  road 
was  in  good  condition  after  two  years'  use. 
although  the  Massachusetts  Highway  Com- 
mission, which  conducted  the  experiment, 
believes  that  better  results  can  be  obtained 


two  applications  13,418  gallons  of  oil  were 
used.  The  area  covered  was  9,335  s(|.  yds., 
and  the  average  was  1.437  gallons  per 
square  yard.  In  the  latter  half  of  1906, 
7,080  gallons  of  oil  were  spread  on  top  of 
the  road,  and  after  the  oil  had  been  given 
a  chance  to  soak  in,  the  road  was  covered 
with  stone  screenings  and  sand,  22.45  tons 
of  stone  being  used.  The  stone  was  placed 
on  the  oiled  surface,  and  the  sand  was 
spread  on  from  time  to  time,  to  mix  with 
the  free  oil. 

The  third  application  amounted  to  .758 
of  a  gallon  of  oil  per  square  yard  of  road. 

The  total  amount  of  oil  used  was  20,498 
gallons,  or  2.195  gallons  per  square  yard. 

A  table  is  submitted  herewith,  analyzing 
the  cost  of  this  work. 


T.\nLF.    SHOWI.NG    COST    PER   G.\LLON    OF    OIL    IN    PLACE  AND  PER   SQU.\RE  YARO  OF   OILED  ROAD 

IN   THE   TOWN    OF  EASTHAM. 
1905— T 
coats. 
Per 
gallon. 
Cts. 

Oil    3..500 

freight    on    oil    l.o47 

Heating,    hauling,    spreading 2.446 

Inspection    and    foreman    1.737 

Sli.iping,     grading,     drainage,     sanding    and  2.544 

stone    

Total     H.774 


wo 

1906- 

-One 

Total. 

coat. 

Per 

Per 

Per 

sq.  yd. 

gallon. 

sq.  yd. 

Per 

Cts. 

Cts. 

Cts. 

sq.  yd. 

5.030 

4.118 

2.920 

I-.950 

2.223 

1.935 

1.370 

3.593 

3.515 

3.967 

2.810 

6.325 

2.496 

2.664 

1.880 

4.376 

3.656 

2.654 

1.S60 

5.516 

16.920 


15.338 


10.840 


27.760 


by  a  change  of  method.  The  grades  were 
easy  and  no  large  amount  of  earth  had  to 
be  inoved.  In  the  last  annual  report  of 
the  Massachusetts  Highway  Commission 
the  construction  of  this  road  is  described 
as  follows : 

The  surface  was  first  shaped,  by  the  use 
of  a  road  machine,  to  a  crown  of  about  % 

I  'cement  Surface  >         


^''Cfr^erj  or  qri»YeJfi 

I'  'race— 


♦Rearranged    from    tlic     "Can.uJlnn    Kngl- 
neer"   for  Sept.   11,   1908. 


5s  ConcrefT  founaation  ^ 
£n<j-Cc)frfr 


Section  of  Concrete  Sidewalk. 

in.  to  the  foot.  Over  this  were  spread 
three  coatings  of  oil,  two  coats  in  1905  and 
one  coat  in  1906.  The  oil  was  shipped  in 
a  tank  car  equipped  with  steam  pipes  for 
heating  it.  A  small  portable  steam  boiler 
furnished  the  heat  for  the  oil  in  the  tank 
car  and  the  power  for  pumping  it  into  the 
cart.  The  oil  was  heated  to  a  temperature 
of  about  180°  F.,  and  spread  onto  the 
road  from  a  watering  cart,  with  a  special 
sprinkler  made  for  the  purpose. 

Each  of  the  first  two  coats  consisted  of 
about  three-quarters  of  a  gallon  per  square 
\ard  of  road.  After  the  first  coat  was  ap- 
plied it  was  allowed  to  stand  two  w'eeks, 
when  the  second  coat  was  put  cm.  .\ftcr 
the  second  coat  was  applied  the  whole  sur- 
face of  the  roadway  was  tliorougbly  chop- 
ped up  by  a  disk  barrow,  rolled  with  a 
light  horse  roller  and  covered  with  sand 
to  mix  with  the  free  oil.  K  thin  sprink- 
ling of  sand  was  spread  over  the  surface 
from  time  to  time,  to  mix  with  the  oil 
that  had  worked  to  the  surface.     In  these 


A  study  of  the  foregoing  table  shows 
that  the  cost  of  1  mile  of  road,  15  ft. 
wide,  was  $2,442.88. 

There  is  practically  no  stone  in  East- 
ham,  or  within  reach  by  highway  haul. 
Stone  if  used  would  have  to  be  shipped  in 
by  rail,  and  the  freight  rate  is  92  cts.  per 
ton.  The  road  leading  from  the  railroad 
station  is  sandy,  and  only  small  loads  can 
be  teamed  over  it.  As  a  result  of  these 
conditions,  the  cost  of  a  standard  macadam 
road  is  high.  The  traffic  is  light,  and  the 
cost  of  repairs  on  an  oiled  road  w-ill  be 
small.  The  commission  believes  that  on  a 
road  of  this  kind,  when  the  roadbed  is  of 
loose  sand,  the  drainage  good,  the  traffic 
light,  and  where  the  cost  of  more  perma- 
nent road  materials  is  high,  oil  can  be  used 
to  advantage. 


Corporations  and  private  citizens 
throughout  New  England  are  beginning  to 
realize  the  opportunities  which  this  region 
offers  for  profitable  forest  planting.  This 
year  about  2,500  acres  have  been  planted  in 
the  six  New  England  States  by  private 
citizens.  In  addition,  a  number  of  water 
companies  have  adopted  a  forest  policy. 
The  largest  plantation  of  this  character, 
which  comprises  over  1.000  acres,  belongs 
to  the  Metropolitan  Water  and  Sewera.ge 
Roard  of  Clinton,  Massachusetts. 


.\  new  record  for  aeroplane  flight  was 
established  on  Oct.  3  at  Le  Mans,  France, 
by  Wilbur  Wright.  With  one  passenger 
he  rcmaiTied  in  the  air  for  55  minutes  and 
37  seconds,  circling  the  field  24  times  and 
covering  a  distance  of  about  36  miles.  His 
best  previous  flight  with  a  passenger  was 
11  minutes  35%  seconds. 


October  7,  1908. 
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Water=works  and  Sewer  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  sewers 
and  water-worl<s.  It  will  cover  the  construction  worl<  for  all  details  of  water 
supply  and  sewerage,  including  sewage  purification  and  wafer  filtration. 


The    Cost    of    Constructing    a    Brick 

Sewer  in  Water-Soaked  Sand 

at  Gary,  Ind. 

In  our  issue  of  Aug.  5,  1908,  we  de- 
scribed in  some  detail  the  construction  of  a 
sewer  in  water  soaked  sand  at  Gary,  Ind. 
The  method  adopted  was  to  unwater  tlie 
sand  by  bleeding — by  sinking  well  points  in 
the  sand  along  the  line  of  the  sewer  and 
drawing  out  the  water  with  pumps.  At  the 
time  this  description  was  published  the  con- 
struction had  not  been  completed  nor  the 
costs  fully  analyzed,  so  that  the  costs  then 
published  were  only  approximate.  Since 
then  the  cost  of  the  work  has  been  worked 
out  in  considerable  detail  by  City  Enj-ineer 
A.  P.  Melton  and  his  assistant,  Mr.  E.  M. 
Scheflow,  and  have  been  placed  at  our  dis- 
posal by  Mr.  Melton. 

The  costs  were  compiled  by  keeping  a 
force  and  time  account  of  the  work.  The 
inspector  kept  the  records  on  blanks  pre- 
pared for  the  purpose  and  checked  them 
with  the  books  of  the  contractor's  time 
keeper.  While  some  items  of  cost  familiar 
to  the  contractor  were  not  thus  included, 
yet  the  figures  given  may  be  considered 
very  close  approximations. 

The  work  comprised  4,258  ft.  of  brick 
sewer  ranging  from  7  ft.  circular  section  to 

0  ft.  4  in.  by  8  ft.  11  in.  oval  section,  all 
with  shells  consisting  of  2%  rings  of  brick. 
The  soil  was  fine  sand  water  soaked  below 
a  level  about  22  ft.  above  subgrade ;  the 
water  soaked  sand  ran  on  a  slope  of  about 

1  on  15.  The  trench  ranged  from  18  to  30 
It.  in  depth.  The  method  of  excavation 
was  fully  described  in  our  issue  of  Aug.  5. 
Briefly  a  preliminary  wide  cut  was  made 
some  5  to  15  ft.  deep  with  machines,  then 
well  points  were  sunk  and  the  ground 
drained,  after  which  excavation  proceeded 
by  hand  between  sheeting.  The  masonry 
work  and  backfilling  followed.  The  cost  of 
construction  was  divided  into  the  follow- 
ing items  :  Machine  excavation,  sheeting, 
pumping,  hauling  materials,  sewer  building, 
backfilling,  materials  and  organization. 

Machine  Excavation. — The  preliminary 
wide  shallow  cut  only  was  excavated  by 
machine.  A  %  cu.  yd.  Hayward  orange 
peel  bucket  operated  by  a  25  H.  P.  engine 
was  used  for  the  first  1,900  ft.  and  took  out 
21,250  cu.  yds.  at  the  following  cost : 

Per 

Item.  Total.       Cu.  Yd. 

Engineer  56  days  at  ?,«...$  3-36.00  $0.0153 
Fireman  56  days  at  $3.50.  196.00  0.0092 
Laborers  2.55  days  at  ;^1.75  446.25  0.0210 
Coal  56  shifts  at  $5 280.00      0.0131 


.\l  this  point  the  orange  peel  was  re- 
moved to  the  rear  to  work  on  b.nckfilling 
and  a  Page  &  Schnablc  drag  scraper  excava- 
tor was  substituted.  This  machine  had  a 
2  cu.  yd.  bucket  and  a  40  H.  P.  engine ; 
this  engine  was  found  to  be  too  weak  and 
was  used  only  until  a  larger  one  could  be 
sec'.ired.  Another  objection  to  the  first  ar- 
rangement was  that  two  men  were  re- 
quired to  operate  the  bucket,  one  at  the 
hoist  and  one  at  the  swing  engine.  With 
the  machine  as  first  equipped  and  operated 
15,300  cu.  yds.  of  material  were  excavated 
at  tlie  following  cost : 

Item.  Total.  Per  Cu.  Yd. 

Engineer  31  days  at  $6.. $186.00  $0.0122 
Fireman  31  days  at  $3.50.   108.50  0.0071 

Engineer  31  days  at  $3..     93.00  0.0060 

Laborers  118  days  at  $1.75  206.50  0.0138 

Coal  31  shifts  at  $5 1-5.5.00  0.0101 


Total     $749.00        $0.0492 

The  40-H.  P.  engine  was  replaced  by  one 
of  60  H.  P.  so  arranged  that  one  man  op- 
erated both  hoist  and  swinging  engine. 
With  the  remodeled  outfit  11.000  cu.  yds. 
of  material  were  excavated  at  the  follow- 
ing cost : 

Item.  Total.  Per  Cu.  Yd. 

Engineer  21  days  at  $6.. $126.00        $0.0114 
Fireman  21  days  at  $3.50.     73.50  0.0007 

Laborers  84  days  at  $1.75  147.00  0.0133 

Coal  21  shifts  at  $5 105.00  0.0095 


Total     $451..50        $0.0409 

It  will  be  seen  that  the  change  of  the  en- 
gines reduced  the  cost  per  cubic  yard  by 
the  amount  of  the  wages  of  one  engineer ; 
the  saving  was  0.83  cts.  per  cu.  yd.  Sum- 
marizing we  have  a  cost  of  $2,488.75  for 
excavating  47,550  cu.  yds.,  or  of  $0.0523  per 
cu.  yd.  For  the  4,2-58  ft.  of  sewer  the  cost 
was  57.9  cts.  per  lin.  ft. 

Hand  Excavation. — The  bottom  13  ft.  in 
depth  of  the  trench  was  excavated  by  hand 
between  sheeting :  the  width  of  the  excava- 
tion was  approximately  10  ft.  The  cost  of 
the  work  was  as  follows : 

Per 
Item  Total.  Cu.  Yd 

Laborers  6.441  days  at  $2. $12,882.00  $0.5413 
Foreman  84  days  at  $3...       .552.00    0.0232 


Total    $1,258.25    $0.0586 


Total     $1.3,434.00  $0.5645 

The  total  amount  of  hand  excavation  was 
23,800  cu.  yds. 

Sheeting. — The  sheeting  consisted  of  ver- 
tical 2x8-in.  by  12-ft.  planks  held  by  two 
pairs  of  6x8-in.  waling  pieces  and  9-ft. 
cross  braces  spaced  8  ft.  apart.  In  cases  of 
very  wet  trench  a  third  row  of  waling  and 
braces  was  put  in  :  occasionally  also  hori- 
zontal   sheeting    wi..-i    used    in   the   bottom. 


The  cost  of  driving  the  sheeting  and  plac- 
ing the  br.iciiig  and  also  of  pulling  it  was 
as  follows ; 

Per 

1 'lacing:  Total.  Lin.  Ft 

Laborers  882  days  at  $2.... $1,764    $0.4142 

Foreman  80  da>  -  at  $:!..5ii. .      280      0.06.58 

C'.irpciilers   5(1   d:i\      at   $^i...       l.jll       0.0351 

Total     $2,194    $0.5151 

Pulling: 
Laborers  242  days  at  $2....$   484    $0.1136 


Grand    total $2,678    $0.6287 

Pumping. — The  item  of  pumping  com- 
prises all  the  work  of  sinking  and  shifting 
the  well  points  and  pipe  line  and  the  re- 
moval of  the  backwater  in  the  finished 
part  of  the  sewer.  Three  Emerson  pumps 
took  water  from  the  well  points,  a  fourth 
handled  the  backwater  and  a  duplex  pump 
furnished  w;itcr  for  boilers,  mixing  mor- 
tar, jetting,  etc.     The  cost  was  as  follows: 

Per 
Item.  Total.  Lin.  Ft. 

Laborers  542  days  at  $1.75$.    948.50  $0.2227 
Pipe  line  men  958  days  at 
$2.50    2,-39-5.00    0.-5625 


Total   for  pipe  work- .$3,343.-50  $0.78.52 

Coal  100  days  at  $15 $1,-500.00  $0.3499 

Firemen  8-55  days  at  $3.50.  2,992.-50    0.7025 


Total  for  pumping.... $4,492.-50  $1.0.524 
Grand   total $7,836.00  $1.8376 

Pumping  costs  and  pipe  line  costs  have 
been  separated,  since  the  first  is  a  con- 
tinuous expense  which  does  not  vary  from 
day  to  day,  and  the  second  cost  is  opera- 
tive only  when  construction  is  actually  go- 
ing on. 

Hauling  Materials. — The  materials  were 
hauled  1.500  ft.  in  steel  dump  cars  running 
on  portable  track ;  the  cars  were  pushed  by 
hand.  Coal,  lumber,  supplies,  etc.,  pur- 
chased from  local  dealers  were  hauled  by 
team.    The  cost  of  hauling  was  as  follows : 

Per 

Item.  Total.  Lin.  Ft. 

Laborers,  1.219  days  at  $2.  -.  .$2,4-38  $0.572c 

Foreman  80  days  at  $-3.50 280    0.0657 

Teams   and   drivers   180   days 

at    $5.-50 990    0.2.322 


Total     $3,708  $0.8704 

Se7i'er  Construction. — The  construction 
of  the  2%-ring  brick  sewer  was  as  follows: 

Per 

Item.  Total.  Lin.  Ft. 

Laborers  1,506  days  at  $2. $-3,012.00  $0.7073 
Carpenters  50  days  at  $3.  -  1-50-00  0.0-351 
Form   setters  225  days  at 

$-3.75    843.75    0.1981 

Brick  layers  471  days  at  $10  4.710.00  l.lOCl 
Scaffold   men  236  days  at 

$2.75     649.00    0.1524 

Tenders  236  days  at  $3.75  885.00  0.2076 
Mixers  387  days  at  $2.25.       860.75    0.2021 


Total    $11,110.-50  $2.6087 

.\s  noted  further  on  the  cost  of  brick  and 
cement  for  tiie  job  was  $14,436..50,  or  $2.-384 
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per  foot  of  sewer,  making  tlie  total  cost 
for  labor  and  materials  $I.!I93  per  lin.  ft. 

Btiik'filliiii>. — Enough  backfilling  was  done 
by  hand  to  cover  tne  sewer  and  to  permit 
the  sheeting  to  be  pulled;  the  remainder 
was  done  with  the  clam-shell  e.vcavator 
first  used  for  preliminary  trenching.  The 
cost  of  backfilling  by  hand  was  as  follows: 

Per 

Item.  Total.  Lin.  Ft. 
Laborers  378  days  at  $2 $75G        $0.18 

The  cost  of  backfilimg  by  machine  was  as 
follows : 

Per 

Item.  Total.  Lin.  Ft. 

Laborers  307  days  at  $1.7.j.  .$537.-25  $0.12t!l 
Fngineers  93  days  at  $t).  ..  558.00  0.1287 
Firemen  !)3  days  at  $3.50.  .  325.50  0.07GI 
Coal  93  shifts  at  ?•■) 4G5.00    0.1002 


The  work  was  begun  on  April  2  and  was 
completed  on  Aug.  5^.  1908,  during  whichj 
time  only  11  days  were  lost  by  the  brick 
layers. 


Total    $1,885.75  $0.4404 

Materials. — The  cost  of  the  materials 
used  in  the  job  was  as  follows : 

Per 

Item.  Total.  Lin.  Ft. 

2,221,000  brick  at  $d $11,105.00  $2.6080 

Utica  cement,  0,063  sacks, 

at  20  cts 1,332.60    0.3106 

Universal     cement,     6,663 

sacks,  at  30  cts 1,998.90    0.4694 

30  M.  ft.  B.  M.  lumber  at 

$20    600.00    0,1409 

Total    $15,0.36.50  $3.5289 

Superintendence  and  General  Expenses. — 
The  costs  of  superintendence  and  general 
expenses  were  as  follows : 

Per 

Superintendence.  Total  Lin.  Ft. 

Superintendent     4     inos.     at 

$1.50     $    600     $0.1409 

Gen'l  foreman  4  mos.  at  $125     500      0.1174 
Master   mechanic   4   mos.   at 

$200    800      0.1855 

Time  keeper  3  mos.  at  $60. .      180      0.0422 
Team  100  days  at  $4 400      0.0927 

Total     $2,480     $0.5787 

General  expenses : 
Water  boys  220  days  at  $1.50. $330    $0.0775 
Clearing  right  of  way  60  days 

at    $1.50^ ' '. .     90      0.0211 

Total    $420    $0.0980 

Summarizing  we  have  the  cost  per  lineal 
foot  of  sewer  as  follows : 
Item.  Per  Lin.  Ft. 

Excavation  by  machine $  0.58 

Excavation  by  hand 3.15 

Sheeting    0.63 

Hauling  materials 0.87 

Pumping    1.84 

Laying    sewer 2.61 

Backfilling   by   hand 0.18 

Backfilling   by  machine 0.44 

Materials    3.53 

Superintendence  and   general 0.68 

Depreciation,   repairs,   setting  up  ma- 
chines         1.50 

Making  3  railway  crossings  ($2,500) .     0.58 

Total     $16.59 


Methods    and    Results    of     Cleahing 
Water  Mains  in   Pittsburg,  Pa.'- 

nv  c.  o.  iiAfcii.Aii.w.t 

There  is  not  a  city  in  the  United  States 
in  which  a  water-works  system  has  been 
installed  for  any  length  of  time  where  the 
great  mains  do  not  become  inadequate  for 
supplying  the  demand.  In  some  cases,  of 
course,  it  is  due  to  the  growth  of  the  city 
being  far  more  rapid  than  originally  cal- 
culated, and  then  the  only  solution  is  the 
one  of  replacing  the  too  small  mains  with 
those  of  a  larger  carrying  capacity.  How- 
ever, the  more  frequent  cases  are  where 
the  mains  become  clogged  with  tubercular 
formation  or  mud,  so  that  their  carrying 
capacity  is  so  reduced  as  to  be  insufficient 
to  meet  the  demand. 

There  are  two  solutions  to  this  latter 
case,  viz.,  to  take  up  the  mains  and  re- 
place them  with  new  mains,  or  to  clean 
them.  As  cleaning  is  by  far  the  cheaper 
operation,  this  seems  to  be  the  reasonable 
course  to  pursue,  provided  the  mains  them- 
selves are  in  good  condition,  aside  from 
this  stoppage  by  tubercular  formation  or 
mud. 

The  city  of  Pittsburg  first  took  up  the 
cleaning  of  inains  about  two  years  ago. 
The  pressure  in  part  of  our  Hazelwood 
territory  for  five  or  six  years  back  kept 
eradually  decreasing.  This  territory  was 
supplied  by  an  8-in.  supply  main,  about 
14  years  old,  passing  through  Schenley 
Park.  At  the  end  of  this  main  the  pressure 
was  34  lbs.  below  the  theoretical  static 
liead.  .\  thorough  survey  was  made  of 
this  main  by  means  of  pitometers,  but  no 
leaks  could  be  discovered.  In  making 
these  pitometer  tests,  it  was  found  that  a 
coating  of  scale  on  the  inside  of  the  pipe 
greatly  reduced  the  diameter.  It  was, 
therefore,  decided  to  clean  this  main  as  an 
experiment,  and  the  contract  for  cleaning 
was  awarded  to  the  National  Water  Main 
Cleaning  Co.,  of  New  York  city.  The 
scale  taken  from  this  pipe  was  carefully 
measured,  and  from  this  it  was  estimated 
that  a  coating  of  0.32  in.  covered  the  en- 
tire last  section  of  cleaned  pipe,  varying 
from  %  to  %  in.  at  different  locations. 
In  the  cleaning,  two  pieces  of  lead,  caused 
by  defective  yarning,  were  removed,  one 
of  these  weighing  45  lbs.  The  results  of 
the  cleaning  operation  were  as  follows : 
Before  .'\fter 
Cleaning.  Cleaning. 

Diameter,  in   7%  8 

W'locity.    ft.   per   sec 5.3  10.3 

Discharge,    gals,    per 

min. 730     1620 

Increase,  per  cent 121 

There    were   3,264    lin.    ft.    of   this    main 


•A    paper    read   before   the    Central    States 
Water-Works    Association. 
tAsslstunt    Engineer,    Pittsburg.    Pa. 


cleaned,    the     discharge     being     taken    by 
means  of  a  6-in.  Crest  meter. 

As  the  city  had  trouble  in  the  dropping 
of  the  pressure"  in  the  Oakland  District, 
where  the  mains  were  mostly  old,  it  was 
ilocided  to  clean  some  of  these  this  year. 
This  work  wms  taken  up  about  a  month 
ago,  and  is  now  nearly  completed.  Fol- 
lowing arc  the  results  of  these  operations : 
Six-inch  Main  on  Bouquet  St.,  Fifth 
Ave.,  South. 

Before         After   ■ 
Cleaning.  Cleaning. 

Diameter,  in 5%  6 

Cocf.  of  velocity,  per  cent  71  85 

Velocity,   ft.   per   sec 4.26  11.56 

Discharge,  gals  per  min. .370  1019 

Increase,  per  cent 175 

The  velocity  and  discharge  in  this  case, 
as  in  all  other  tests  of  mains  cleaned  this 
year,  were  determined  by  means  of  pitom- 
eters. The  coefficient  of  velocity  is  the  ra- 
tio between  the  average  velocity  and  the 
ma.ximum  velocity  of  the  pipe. 
Si-\-iNCH  Main  on  Bouquet  St.,  Frazier 
St.,  East. 

Before  .After 

Cleaning.  Cleaning. 

Diameter,   in 5%  6 

Coef.  of  velocity,  per  ct.  76  90 

Velocity,  ft.  per  sec....     3.71  7.6 

Discharge,  gals,  per  min. 252  671 

Increase,  per  cent 166 

There  were  1,800  lin.  ft.  of  this  line 
cleaned. 

Six-inch  Main  on  Ward  St.,  Frazier  St., 
East. 

Before         .\fter 
Cleaning.  Cleaning. 

Diameter,  in 5%  6 

Coef.  of  velocity,  per  ct..  79  88 

Velocity,   ft.   per   sec 6.38  10.47 

Discharge,  gals,  per  min.563  923 

Increase,   per   cent 64 

There  were  864  lin.  ft.  of  this  line 
cleaned.  This  main  was  comparatively 
new,  and  the  inside  was  in  fairly  good 
condition,  as  will  be  seen  by  the  coefficient 
of  velocity  being  79  per  cent,  before  clean- 
ing. 

This  would  account  for  the  smaller  per- 
centage of  increase  as  compared  to  other 
mains  cleaned. 

,\n  interesting  test  was  made  in  connec- 
tion with  the  cleaning  of  a  4-in.  main  on 
Meyran  Ave.,  from  Fifth  Ave.,  south,  to 
detennine  the  relation  of  the  percentage 
of  increase  to  the  length  cleaned.  The  flow 
was  determined  through  the  full  length, 
1,834  ft.,  before  cleaning.  The  pipe  was 
then  broken,  and  at  905'j  ft.,  the  flow  de- 
termined. It  was  then  broken  at  477%  ft., 
and  flow  determined.  After  cleaning,  the 
same  process  was  followed  out  in  the  re- 
verse order.  Following  are  the  results : 
Before        After 

At  1834  feet.  Cleaning.  Cleaning. 

Diameter,  in 2%  4 

Coef.   of  velocity,  per  ct..  77  85 

X'elocity,   ft.   per   sec...     2.19  14.58 

Discharge,  gals,  per  min. 128  384 

Increase,  per  cent 200 


October  7,   1908. 
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Before  After 

At  OOoVfe   feet.               Cleaning.  Cleaning. 

Diameter,   in 2%  -1 

Coef.  of  velocity,  perct..  73  82 

Velocity,   ft.   per   sec 4.09  r2.41 

Discharge,  gals,  per  min.160  485 

Increase,   per   cent 203 

Before         After 
At  477%    feet.  Cleaning.  Cleaning. 

Diameter,  in 2%  4 

Coef.  of  velocity,  perct..  72  83 

Velocity,  ft.  per  sec 5.24  15.67 

Discharge,  gals,   per  min.203  614 

Increase,   per    cent 199% 

Another  interesting  test  was  made,  on  a 
4-in.  line  on  Craft  Ave.,  before  and  after 
cleaning,  this  line  having  been  laid  about 
40  years.  At  some  places  in  this  line,  the 
opening  was  nearly  stopped  up  by  tubercu- 
lation. 

Before         After 
Cleaning.  Cleaning. 

Diameter,  in 2%  4 

Coef.  of  velocity,  perct..  47  76 

Velocity,   ft.   per   sec 2.19  14.58 

Discharge,  gals,  per  min.  86  571 

Increase,  per  cent 564 

As  will  be  seen  from  these  tests,  the  per- 
centage of  increase  varies  from  64  to  564. 
This  determination  of  percentage  of  in- 
crease simply  tends  to  tell  us  how  dirty  the 
pipes  were  when  cleaned.  What  would  be 
a  better  result  is  to  obtain  the  percentage 
of  maximum  carrying  capacity  of  the  mains 
after  cleaning.  At  present  to  obtain  the 
theoretical  maximum  carrying  capacity  we 
have  about  twelve  different  formulas  which 
can  nearly  all  be  reduced  to  the  well  known 
formula 

J^  —  C^RS 
The  only  trouble  we  then  have,  is  with  C, 
the  coefficient,  which  varies  so  that  under 
different  conditions  that  engineers  are  at 
somewhat  a  loss  what  to  use  for  this  vari- 
able. For  instance,  in  a  6-in.  pipe  we  can 
find  this  coefficient  varying  from  70  to 
107,  all  taken  from  results  of  well-con- 
ducted experiments.  This  coefficient  being 
so  variable  it  is  almost  impossible  to  say 
at  present  that  mains  shall  be  cleaned  to 
95  per  cent,  or  any  other  per  cent,  of  their 
maximum  carrying  capacity.  Why  should 
it  not  be  better  then,  as  experiments  tend 
to  show  that  the  cleaning  of  water  pipe 
is  a  saving  operation,  for  the  water  com- 
pany or  municipality  to  install  a  hatch-box, 
for  cleaning,  when  pipes  are  first  laid,  so 
that  interior  surfaces  of  pipes  can  be  ex- 
amined from  time  to  time,  and  also  to  put 
in  a  pitometer  tap  and  test  these  lines 
when  first  laid,  in  order  to  determine  the 
maximum  carrying  capacity.  Then,  when 
pipes  are  cleaned,  bring  them  back  to  a 
reasonable  percentage  of  maximum  carry- 
ing capacity,  as  found,  in  the  new  pipes 
say  for  the  first  year. 


Bridges,  Buildings  and  Foundations 


Note:  This  section  is  devoted  to  methods  and  cost.s  of  constructinK  steel 
and  masonry  bridges  and  buildings  and  of  foundation  work  of  all  kinds.  It 
will  Rive  special  attention  to  erection  plant  and  tools,  falseworks  and  centers 
and  cost  data  of  all  kinds. 


The  total  mileage  of  Brazilian  railways 
is  11,204,  of  which  4,989  miles  are  govern- 
ment owned. 


Data  on  14   Steel    Bridges  (Highway 

and  Railway)  Including  Weights, 

Costs,  Etc. 

In  our  issue  of  Sept.  2  we  gave  data  on 
32  concrete  and  reinforced  concrete  bridges, 
giving  the  concrete  yardage,  or  cost,  or 
both,  of  each  bridge.  In  this  issue  we  give 
corresponding  data  on  steel  bridges.  Our 
readers  are  also  referred  to  our  issue  of 
Sept.  23,  to  an  article  entitled  'The 
Weights  of  Steel  Bridges  for  Highway, 
Railway  and  Electric  Railway  Spans  of  10 
ft.  to  300  ft."  In  subsequent  issues  we 
shall  give  a  continuation  of  the  data  given 
in  the  present  issue. 

All  formulas  for  estimating  weights  of 
bridges  are  based  upon  designs  of  bridges 
of  moderate  spans,  up  to  about  300  ft., 
hence  the  data  given  in  this  article  will  be 
found  especially  valuable  in  making  esti- 
mates on  long  span  bridges.  No  formulas 
at  all  have  been  published  on  swing  bridges 
nor  on  lift  bridges. 

Weight  of  a  465-ft  Sf'an  Higlncay  Bridge. 
— The  longest  highway  truss  span  in  Amer- 
ica was  built  in  1901  across  the  Miami 
River  at  New  Baltimore,  Ohio.  It  has  a 
span  of  465  ft.  c.  to  c.  of  end  pins,  and  a 
depth  of  66  ft.  at  the  middle.  The  pin 
connected  trusses  are  25  ft.  apart  in  the 
clear.  The  bridge  is  designed  for  a  live 
load  of  2,600  lbs.  per  lin.  ft.,  with  a  live 
load  of  100  lbs.  per  sq.  ft.  on  the  floor 
system  and  a  6-ton  road  roller  as  a  con- 
centrated load.  The  floor  systein  consists 
of  plate  girder  floor  beams,  I-beam  string- 
ers, and  2%-in.  plank  floor.  There  is  no 
sidewalk  and  no  street  railway  track.  The 
weight  of  the  bridge  is  1,000,000  lbs.,  or 
2,150  lbs.  per  lin.  ft.,  or  86  lbs.  per  sq.  ft. 

Weight  of  a4o6-ft.  Span  Highz.'ay  Bridge. 
— A  very  long  highway  truss  span  was 
built  in  1899  across  the  iSliami  River  at 
Hamilton,  Ohio.  The  span  is  406  ft.  c.  to  c. 
of  end  pins.  The  trusses  are  50  ft.  deep  at 
the  middle  and  spaced  26y2  ft.  c.  to  c. 
The  roadway  is  22  ft.  wide,  and  the  two 
cantilever  sidewalks  are  6  ft.  wide  each, 
making  a  total  floor  width  of  34  ft.  The 
trusses  are  calculated  for  a  dead  load  of 
5,000  lbs.  per  lin.  ft.  of  span  and  a  live 
load  of  2,720  lbs.  per  lin.  ft.  of  span,  or  80 
lbs.  per  sq.  ft.  of  floor.  The  floor  system 
is  calculated  for  a  20-ton  roller  on  two 
axles  12  ft.  apart,  or  a  16-ton  electric  car. 
The  floor  of  the  roadway  is  asphalt  blocks 
on  concrete  laid  on  buckle  plates,  sup- 
ported by  I-bcam  stringers.  The  sidewalks 
are  concrete  slabs.  The  total  weight  of 
steel  in  the  bridge  is  1,300.000  lbs. 


Weight  and  Cost  of  a  Highway  Bridge, 
lio-ft.  Spans. — A  steel  highway  bridge  was 
built  in  1905  across  the  Wabash  River  at 
Terre  Haute,  Ind.  It  is  812  ft.  long  be- 
tween abutments,  and  consists  of  6  spans 
of  120  ft.  each  and  one  75-ft.  span  in  the 
center.  The  roadway  is  50  ft.  wide,  and 
there  is  an  8-ft.  cantilever  sidewalk  on 
each  side,  making  a  total  floor  width  of  66 
ft.  It  is  a  deck  bridge,  and  each  span  has 
two  riveted  trusses  53  ft.  c.  to  c,  with  three 
intermediate  plate  girders.  The  roadway 
is  paved  with  brick.  The  total  weight  of 
steel  in  the  bridge  is  4,144,000  lbs.  includ- 
ing 88,000  lbs.  of  street  car  rails.  There 
arc  2,330  cu.  yds.  of  concrete  in  the  two 
abutments  and  3,900  cu.  yds.  in  the  six 
piers;  there  are  718  piles.  The  piers  aver- 
age 50  ft.  high.  The  substructure  cost  $78,- 
700,  and  the  superstructure  cost  $192,.500,  a 
total  of  $271,200,  by  contract,  including  the 
removal  of  an  old  bridge  and  the  building 
of  a  temporary  bridge,  which  is  equivalent 
to  $334  per  lin.  ft.,  or  $5  per  sq.  ft.  of  floor 
area. 

Weight  of  a  450-ft.  Span  Highway  Swing 
Bridge. — -A.  highway  swing  span  of  unusual 
length  was  built  across  the  Connecticut 
River  in  1896.  The  bridge  is  4-50  ft.  long. 
The  trusses  are  26  ft.  c.  to  c,  providing 
for  one  line  of  electric  cars  and  two  lines 
of  carriages.  The  floor  is  designed  to 
carry  100  lbs.  per  sq.  ft.,  14  ton  electric 
cars  or  a  10  ton  wagon.  The  trusses  are 
designed  to  carry  a  live  load  of  1,500  lbs. 
per  lin.  ft.  for  chords  and  2,000  lbs.  for 
web.  The  floor  consists  of  4xl4-in.  yellow 
pine  stringers  spaced  2%  ft.  apart,  sup- 
porting two  layers  of  plank,  3  in.  and  2  in., 
respectively.  The  stringers  for  the  car 
track  are  1.5-in.  steel  beams  weighing  42 
lbs.  per  ft.  There  are  22  panels,  depth  21 
to  55  ft.  The  turntable  is  rim  bearing. 
The  drum  is  4  ft.  deep  and  31  ft.  diameter. 
Three  25-HP.  motors  are  used,  one  for 
turning  and  two  for  blocking  up  the  ends. 
An  extra  motor  is  provided.  To  open 
takes  the  motor  30  seconds.  Working  on 
10-ft.  levers  the  bridge  is  turned  by  four 
men  in  8  minutes.  The  total  weight  of 
drawbridge  superstructure,  including  drum 
and  flooring,  is  1,-380,000  lbs. 

Weight  of  a  520-ft.  Double  Track  Swing 
Bridge.— The  longest  swing  span  in  the  1 
world  is  the  Interst.ite  bridge.  It  is  a 
double  track  railway  draw  bridge,  built  in 
1903,  across  the  Missouri  River  at  East 
Omaha,  Neb.  The  trusses  were  designed 
to  carry  a  live  load  of  11,180  lbs.  per  lin.  ft. 
of  bridge.  This  heavy  load  was  allowed 
in  case  it  should  be  desired  to  provide  a 
cantilcvered   roadway  and   sidewalk   16  ft 
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wide  on  the  outside  of  each  truss.  The 
weight  of  this  520-ft.  draw  span  is  3.90t>,000 
lbs.  Tliere  were  also  '.)  plate  girder  CO-ft. 
spans  in  the  approacli.  having  a  total  lenRth 
of  575  ft.,  and  a  total  weight  of  IJTM.OdO 
lbs.  The  pivot  pier  was  sunk  to  bed  rock, 
a  depth  of  120  ft.  below  low  water,  by  open 
dredging  inside  a  steel  cylinder. 

The  following  are  the  quantities  in  the 
substructure : 

Cu,  Yds. 
Mass  in  cribs  and  pneumatic  caissons 

of  2  piers  80  ft.  deep 4,180 

Mass  in  base  of  pivot  pier 5,390 

Mass  in  bases  of  8-pile  piers  and  2 

abutments    2,330 

Masonry  in  shafts  of  4  large  piers...  2,135 
Concrete   in  shafts  of  8  shore   piers 

and  2  abutments 1,550 

Lin.  Ft. 
Piling  below  bases  of  8  shore  piers 

and  abutments   19,900 

Lbs. 
Steel    in   pivot   pier    "well"   or   open 

caisson    580,000 

The  "4  large  piers"  above  mentioned  are 
the  pivot  pier  of  the  draw  span  and  its 
two  rest  piers,  and  a  third  rest  pier  for  an 
old  existing  draw  span. 

The  contract  price  for  this  .520-ft.  swing 
bridge  and  approaches   was  $600,000. 

IVeighi  of  a  450-ft.  Double  Track  Swing 
Bridge. — A  double  track  draw  bridge,  with 
5  approach  (single  track)  spans,  was  built 
in  1905  across  the  Tennessee  River  for 
the  Illinois  Central  Ry.,  to  replace  a  light- 
er steel  bridge  built  IT  years  previously. 
The  draw  bridge  is  4.50  ft.  long,  and  about 
25  ft.  c.  to  c.  of  trusses.  Three  of  the 
approach  spans  are  300  ft.  each,  and  two 
are  150  ft.  each,  and  are  all  single  track, 
the  trusses  being  17%  ft.  c.  to  c.  The 
weights  of  steel  in  these  spans  are  as  fol- 
lows: 

Lbs. 

1  double  track  draw  span  (4.50  ft.) 

and    turntable    2,576,000 

3  single  track  spans.  300  ft.  each.  .4,074,000 

2  single  track  spans,  1-50  ft.  each . .    764,000 


Total 7,414,000 

The  price  for  the  draw  span  was  4.45 
cents  per  lb.  ready  to  assemble ;  and  the 
price  for  the  pin  connected  truss  spans 
was  3.64  cents  per  lb.  The  cost  by  contract 
for  erection  was  $90,000,  which  is  about 
Wi  cents  per  lb.  The  pivot  pier  is  62  ft. 
high,  and  47  ft.  diameter.  It  contains  873 
cu.  yds.  of  concrete  footing  and  1,3.56  cu. 
yds.  of  concrete  above  the  footing,  or  a 
total  of  2,229  cu.  yds.,  and  16,200  lbs.  of 
reinforcing  rods.     It  rests  on  305  piles. 

Weight  of  a  4SS-fl.  Sincjle  Track  Szcing 
Bridge. — As  a  part  of  the  single  track 
bridge,  built  in  1899  over  the  Mississippi 
River,  for  the  Davenport,  Rock  Island  and 
Northwestern  Ry.,  there  are  one  361 -ft., 
three  296-ft.,  and  three  200-ft.  pin-connect- 
ed truss  spans,  beside  a  438-ft.  swing  span 
which  is  described  subsequently.  The 
trusses  are  designed  for  Cooper's  Class  E 


35-train  load,  and  the  floor  system  for 
Class  E40.  The  trusses  are  18%  ft.  c.  to 
c.    The  weights  of  each  span  is  as  follows : 

Lbs. 
4.'38-ft.  swing  span    (including  ma- 
chinery)      1,400,600 

361-ft.  span  (c.  to  c.  of  end  pins)  .1,039,100 
296-ft.  span  (c.  to  c.  of  end  pins) .  742,400 
200-ft.  span  (c.  to  c.  of  end  pins).    410,000 

Weight  and  Cost  of  a  33-l-ft.  Four  Track 
Swing  Bridge. — .A.  four  track  swing  bridge 
was  built  in  1900  across  the  Chicago  Drain- 
age canal  at  West  46th  street,  Chicago, 
for  the  Chicago  &  Western  Indiana  R.  R. 
It  is  unique  among  four  track  swing 
bridges  in  that  it  has  two  trusses  instead 
of  three.  By  this  arrangement  the  center 
pier  is  only  43  ft.  diameter,  thus  saving 
about  20  ft.  of  length  over  a  three-truss 
bridge  that  gives  the  same  clear  waterway. 
The  bridge  is  334  ft.  long  c.  to  c.  of  end 
bearings.  It  is  29%  ft.  c.  to  c.  of  trusses, 
two  of  the  tracks  being  supported  on  can- 
tilever floor  beams  outside  the  trusses. 
The  total  width  is  57  ft.  The  live  load, 
continuous  girder  of  four  supports,  is  4,980 
lbs.  per  lin.  ft.  on  the  adjacent  inside  track. 
4,200  lbs.  per  lin.  ft.  on  tiie  adjacent  out- 
side track,  with  no  load  on  the  distant  out- 
side track. 

The  vk'eight  of  steel  and  iron  is  2,692,000 
lbs.,  exclusive  of  the  operating  machinery. 

The  pier  is  octagonal,  44  ft.  diameter, 
over  coping,  masonry  shell  7  ft.  thick, 
tilled  w-ith  earth  inside,  is  30  ft.  high  and 
rests  on  clay.  The  substructure  cost  $51,- 
353,  the  contract  prices  being:  Excavation, 
51  cts. ;  concrete,  $7.30 ;  stone  masonry, 
$18.35  per  cu.  yd.  The  superstructure  cost 
$131,393,  or  nearly  4.9  cts.  per  lb.  includ- 
ing the  floor.  The  total  cost  was  $182,746, 
or  $547  per  lin.  ft.  of  bridge,  or  $137  per 
lin.    ft.    of    track. 

Weight  of  a  231-ft.  Single  Track  Swing 
Bridge. — A  single  track  swing  bridge  was 
built  in  1904  across  the  St.  Joseph  River, 
for  the  Pere  Marquette  Ry.,  to  replace  an 
older  span  having  become  too  light  for 
modern  locomotives.  The  bridge  is  231  ft. 
c.  to  c.  of  end  floor  beams,  and  17  ft.  8  ins. 
c.  to  c.  of  trusses.  It  was  designed  for 
Cooper's  Class  E  loading,  and  its  weight 
is  600,000  lbs.  It  is  operated  by  a  30-HP. 
gasoline  engine  which  opens  or  closes  it  in 
one  minute. 

Weight  of  a  216-ft.  Double  Track  Swing 
Bridge. — A  double  track  swing  bridge  was 
built  in  1899  across  Kinnickinnic  River, 
near  Milwaukee,  for  the  Chicago  &  North- 
western Ry..  to  replace  a  single  track  pin- 
connected  bridge  built  19  years  previously. 
It  is  a  riveted  lattice  truss  draw  bridge, 
216  ft.  long,  trusses  27  ft.  apart  in  the 
clear,  and  designed  for  a  load  of  two 
131%-ton  engines  followed  by  a  train 
weighing  4,000  lbs.  per  lin.  ft.  on  each 
track.  Its  weight  is  1,200,000  lbs.  includ- 
ing track,  machinery,  etc. 

Weight  and  Cost  of  a  1.504-/1.  (3  spans) 
Cantilever    Double     Track    Bridge.  — The 


longest  cantilever  railway  bridge  in  Amer- 
ica is  a  bridge  finished  in  1903  across  the 
Monongahela  River  at  Pittsburg,  for  the 
Wabash  R.  R.  It  is  1,504  ft.  long  ex- 
clusive of  approaches.  The  channel  span 
is  812  ft.  c.  to  c.  of  piers,  and  each  of  the 
shore  spans  is  346  ft.  c.  to  c.  of  piers.  The 
steel  towers  are  126  ft.  high,  and  the 
depth  of  the  suspended  span  is  60  ft.  The 
live  load  consists  of  two  consolidation  en- 
gines (on  each  track)  followed  by  a  train 
load  of  4,.500  lbs.  per  lin.  ft.  The  weight 
of  the  superstructure  is  14,000,000  lbs.,  or 
9,300  lbs.  per  lin.  ft.  The  cost  of  sub- 
structure and  superstructure  was  $800,000, 
or  $.533  per  lin.  ft. 

The  four  piers  were  sunk  to  rock  by  the 
pneumatic  caisson  process.  The  height  of 
the  four  piers  averaged  110  ft.,  of  which 
35  ft.  is  below  low  water. 

IV eight  and  Cost  of  a  i,3(>6-ft.  (3  spans) 
Cantilever  Double  Track  Bridge. — A  dou- 
ble track  cantilever  bridge  was  finished  in 
1903  across  the  Ohio  River,  at  Mingo 
Junction,  Ohio,  for  the  Wabash  R.  R.  It 
is  1,296  ft.  long  exclusive  of  approaches. 
The  channel  span  is  700  ft.  and  each  of  the 
two  shore  spans  is  298  ft.  c.  to  c.  of  piers. 
The  steel  towers  are  109  ft.  high,  and  the 
depth  of  the  suspended  span  is  51%  ft. 
Two  of  the  piers  have  caisson  foundations 
and  are  115  ft.  high,  25  ft.  of  which  is 
below  low  water  level.  One  pier  is  100  ft. 
high,  of  which  only  10  ft.  is  below  low 
water.  There  is  an  abutment  (instead  of 
a  fourth  pier)  40  ft.  high.  The  weight  of 
the  superstructure  is  12,000,000  lbs.  exclu- 
sive of  approaches.  The  cost  of  the  sub- 
structure and  superstructure  was  $750,000, 
or  $577  per  hn.  ft. 

Weight  and  Cost  of  a  3,750-ft.  (5  spans) 
Cantilever  Double  Track  Bridge. — A  dou- 
ble track  cantilever  bridge  was  finished  in 
1905  across  the  Mississippi  River  at  Thebes, 
111.,  for  the  Illinois  Central  and  other  rail- 
ways. It  has  a  length  of  2,750  ft.  (exclusive 
of  concrete  approaches)  and  consists  of 
5  spans:  one  671  ft.,  two  -521  ft.,  and  two 
518  ft.,  measured  center  to  center  of  piers. 
The  steel  superstructure  weighs  24,000,000 
lbs.,  and  cost  $1,400,000,  and  the  substruc- 
ture cost  $600,000,  a  total  of  $2,000,000, 
which  is  $800  per  lin.  ft.  The  piers  have 
an  average  height  of  about  115  ft.  from 
the  cutting  edge  of  the  caisson  to  the  top 
of  the  pier,  and  the  water  averages  20  ft. 
deep  when  low.  One  pier  was  sunk  to  a 
depth  of  40  ft.  below  low  water.  There  is 
a  double  track  concrete  viaduct  approach 
on  each  side,  having  a  total  length  of  about 
1,200  ft.,  consisting  of  6.5-ft.  arches.  The 
height  of  this  viaduct  is  about  100  ft.,  and 
its  cost  was  $300,000,  or  about  $250  per 
lin.  ft. 

Weight  of  a  ijSo-ft.  (3  spans)  Canti- 
lever Highway  Bridge. — .\  cantilever  high- 
way bridge  was  finished  in  1903  across  the 
Ohio  River  at  Marietta,  Ohio,  for  the  Ohio 
River  Bridge  and  Ferry  Co.  Its  length 
is  1.380  ft.  exclusive  of  two  approach  spans 
of  220  ft.  each  and  a  plate  girder  viaduct 
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()40  ft.  long,  but  with  these  the  total  length 
is  2,460  ft.  The  width  is  28  ft.  c.  to  c. 
of  trusses,  or  2-5  ft.  clear  width  of  road- 
way including  a  4%-ft.  siilewalk.  The 
live  load  for  the  trusses  was  assumed  at 
60  lbs.  per  sq.  ft. ;  and  for  the  floor  sys- 
tem it  was  assumed  at  80  lbs.  per  sq.  ft. 
or  a  steam  roller  of  15  tons.  The  canti- 
lever is  of  peculiar  design,  due  to  neces- 
sity of  providing  two  channels  and  of 
placing  one  of  the  piers  in  a  .shallow  part 
of  the  river.  The  length  of  the  main 
channel  span  is  650  ft. ;  the  south  anchor- 
age span  is  600  ft. :  the  north  anchorage 
span  is  130  ft. ;  all  c.  to  c.  of  piers.  The 
trusses  are  pin  connected.  The  floor  sys- 
tem consists  of  plate  girder  floor  beams, 
timber  stringers,  and  plank  floor.  The 
weight  is  4,800,000  lbs.,  including  the  ap- 
proach spans  and  the  viaduct. 

Weights  and  Costs  of  Suspension.  Arih 
and  Bascule  Bridges. — In  a  subsequent  is- 
sue, data  will  be  given  as  to  these  types 
of  bridges,  also  as  to  steel  viaducts. 


Statistics    as    to    the    Life     of    Steel 
Railway  Bridges. 

Considering  the  economic  importance  of 
the  subject,  it  is  astonishing  that  no  tabu- 
lated statistics  as'  to  the  life  of  American 
steel  railway  bridges  can  be  found  in  print. 

Bridge  engineers  are  accustomed  to 
denominate  wooden  bridges  as  ''temporary," 
while  they  call  steel  bridges  "permanent." 
The  annual  reports  of  railway  managers 
to  stockholders  contain  these  expressions, 
and  there  is  a  general  acquiesence  in  the 
propriety  of  their  application.  But  the 
facts  are  that  steel  railway  bridges  are  so 
far  from  being  permanent  that  they.  too. 
should  be  classed  as  temporary. 

We  must  not  be  misunderstood  as  de- 
crying the  lasting  qualities  of  steel  itself, 
for  there  is  abundant  evidence  that  iron 
and  steel  are  exceedingly  lasting  under 
certain   conditions.     Let  us   illustrate. 

The  "first  iron  railway  bridge"  was  built 
in  1823.  for  the  Stockton  &  Darlington  Ry., 
at  West  Auckland,  England,  and  was  not 
removed  until  1903,  after  80  years  of  ser- 
vice. This  bridge  is  illustrated  and  de- 
scribed in  the  "Railroad  Gazette,"  July  8, 
1904,  p.  125.  The  bridge  was,  in  fact,  an 
iron  trestle  with  cast  iron  posts  and  four 
iron  spans  of  12  ft.  8  ins.  each.  The  spans 
consisted  of  double  arch  members  of 
wrought  iron  united  by  cast  iron  struts. 

As  is  well  known,  the  life  of  an  iron 
or  street  railway  bridge  is  not  limited  by 
the  durability  of  the  iron  or  steel  itself, 
but  by  the  ability  of  the  bridge  to  with- 
stand the  steadily  increasing  loads  imposed 
upon   it. 

The  average  age  of  the  1,000  locomotives 
in  use  on  the  Northern  Pacific  Railway 
is  10.4  years.  There  are  in  service  (or,  at 
least,  there  were  two  years  ago)  several 
locomotives  34  years  old.  This  road  has 
been  in  existence  so  long  that  its  rolling 
stock  may  be  said  to  have  reached  a  con- 


dition of  normal  renewals.  When  a  con- 
dition of  normal  renewals  is  reached  as 
to  cross  tics,  the  life  of  the  average  tie  is 
just  twice  the  age  of  the  existing  average 
tie.  If  the  age  of  the  average  tie  is  found 
to  be  5  years,  then  the  life  of  the  average 
tie  is  10  years,  and  a  condition  of  normal 
renewals  of  10  per  cent  per  annum  exists. 
In  like  manner,  rolling  stock  ultimately  ap- 
proximates a  condition  of  normal  renew- 
als. It  does  not  reach  exactly  that  condi- 
tion, due  to  the  steady  grow-th  of  traffic  on 
the  railway.  But,  if  we  multiply  the  10.4 
years  by  2,  we  have  20.8  years,  which  is  the 
approximate  average  life  of  locomotives 
on  the  Northern  Pacific  Ry.  Due  to  the 
increase  in  the  number  of  locomotives  each 
year,  the  true  average  life  is  slightly  great- 
er than  the  "20.8  years  thus  ascertained. 

Since  there  has  been  a  complete  renewal 
of  locomotives  in  about  20  years,  and  since 
the  locomotives  have  grown  progressively 
heavier,  it  is  logical  to  look  for  a  renewal 
of  steel  bridges  in  about  the  same  length 
of  time,  and  in  fact  that  is  what  has  oc- 
curred. We  shall  publish  a  large  number 
nf  actual  cases  to  prove  this  fact,  begin- 
ning with  the  accompanying  table  of  10 
bridges. 


man  can  tell.  Therefore,  if  wc  plan  for  the 
future  upon  the  teachings  of  the  past  80 
years,  we  must  cither  make  due  allowance 
for  increased  wcif;ht  of  rolling  stock  when 
designing  steel  r.iilway  bridgess,  or  we 
must  cease  calling  them  "permanent"  and 
apply  to  them,  as  to  timber  bridges,  their 
proper   designation,   "teinpnrary." 

In  addition  to  the  important  bearing  that 
such  statistics  as  are  here  given  have  upon 
bridge  design,  there  is  the  further  impor- 
tance of  such  data  in  solving  problems  of 
railway  appraisal.  In  making  his  appraisal 
of  railways  of  Washington  for  the  State 
Railroad  Commission,  the  managing  editor 
of  Encineering-Contracti.st.  had  to  make 
an  estimate  of  the  "present  value"  of  all 
structures.  Nearly  all  the  steel  railway 
bridges  in  Washington  are  comparatively 
new,  and,  as  the  appraisal  of  the  railways 
was  made  primarily  for  rate  making  pur- 
poses, Mr.  Gillette  assigned  no  deprecia- 
tion to  the  steel  bridges.  This  gave  the  rail- 
ways more  than  "the  benefit  of  the  doubt," 
for  there  can  be  no  doubt  that  there  is  no 
real  permanency  in  steel  railway  bridges  as 
at  present  designed.  For  taxation  purposes. 
it  is  clear  that  a  depreciation  of  about  5 
per  cent  per  annum  should  be  made  from 


T.\BLE    SHOWING    LIFE    OF   TEN    RAILWAY    BRIDGES. 


Life, 

Years. 

19 


Item  Location  of  When 

No.  Name    of    R.    R.  Bridge.  Built. 

: C.    M.    &    St.     P Rock    River    1884 

2 'Wabash     Sangamon    River    1885 

3 : C,    B.    &    Q Big    Rock    Creek     1881 

4 111.     Cent Big    Muddy    River 1889 

S III.    Cent Tennessee    River    1888 

6 C.    &   N.   W Klnniklnnic    River     1880 

7 P.    M St.    Joseph    River    1887 

8 Grand    Trunk    Niagara     1877 

9 C,    M.    &   St.  P Menominea    River    1886 

in C.  R.  R.  of  N.  J Newark    Bay    1887 

Average    of    the    above     18.1 
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17 
19 
17 
19 
17 
17 


It  will  be  noted  that  the  average  life  of 
these  10  steel  railway  bridges  has  been 
18.1  years.  When  it  is  remembered  that 
the  life  of  an  uncovered  Howe  truss  wood- 
en bridge  is  rarely  less  than  10  years  and 
is  frequently  20  years  (see  committee  re- 
port of  the  .Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings,  Oct. 
1899),  what  becomes  of  the  designation 
"permanent"  as  applied  to  steel  in  contrast 
with  wooden  railway  bridges?  The  con- 
sensus of  opinion  given  in  the  report  above 
cited  was  to  the  effect  that  a  Howe  truss, 
properly  housed  in,  would  last  more  than 
40  years.  .\  housed  in  wooden  highway 
bridge,  of  the  Howe  truss  type,  was  taken 
down  at  Zanesvillc,  Ohio,  after  65  years 
of  service. 

With  such  statistics  before  us,  we  are 
forced  to  conclude  that  most  railway 
bridge  engineers  hare  fallen  into  serious 
error  in  not  giving  proper  consideration  to 
the  temporary  character  of  steel  railway 
bridges   as  heretofore   designed. 

While  we  cannot  predict  with  accuracy 
what  the  increase  in  railway  bridge  loading 
will  be  in  the  future,  there  is  nothing  more 
certain  thaii  that  an  increase  will  occur. 
Since  the  first  railway  was  built,  there  has 
been  a  steady  growth  in  the  size  of  loco- 
motives and  cars.    When  will  it  cease?    No 


the  first  cost  of  all  steel  railway  bridges. 

Even  a  casual  study  of  bridge  books  and 
bridge  literature  must  impress  an  engineer 
with  the  lack  of  attention  that  engineers 
have  given  to  this  all  important  subject  of 
the  life  of  bridges.  The  text  books  treat 
the  problems  of  bridge  design  largely  as 
problems  in  pure  mathematics  and  me- 
chanics, and  ignore  many  equally  impor- 
tant principles  of  bridge  economics.  Most 
of  the  designers  of  reinforced  concrete 
railway  bridges  are  making  the  same 
blunders  that  have  characterized  the  de- 
signers of  steel  railway  bridges,  namely, 
designing  for  present  loadings  without  pro- 
vision for  the  future. 

We  trust  that  the  statistics  here  given 
and  that  are  to  follow,  will  direct  the  at- 
tention of  bridge  designers  to  the  impor- 
tance of  giving  proper  consideration  to  the 
life  of  bridges. 


Data  on  Riveting. 

In  the  construction  of  the  Cuyahoga 
\'alley  Viaduct,  there  were  18,869  seven- 
eighths  inch  rivets  driven  in  the  field.  The 
average  day's  work  for  a  gang  of  4  men 
was  192  rivets.  The  best  day's  work  was 
315,  all  hand  driven.  The  defective  rivets 
amounted  to  los  than  2  per  cent. 
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Railway  Section 


Note:  ThLs  section  is  devoted  to  methods  and  costs  of  constructing  rail- 
ways. It  will  cover  road-bed  and  track  construction,  contractor's  plant  and 
organization,  surveying  methods  and  permanent  way  structures. 


The  Cost  of  Track  Laying. 

Contracts  for  track  laying  on  new  rail- 
way construction  are  not  at  all  uni- 
form as  to  specified  methods  of  pay- 
ment, largely  because  of  varying  prac- 
tice as  to  the  time  and  method 
of  ballasting.  If  the  ballast  is  not  placed 
at  the  time  of  track  laying,  it  is  customary 
to  divide  the  payment  for  track  work  into 
two  parts— (1)  track  laying  and  (2)  sur- 
facing track. 

Track  laying  involves  the  unloading  of 
the  ties  and  rails  from  the  cars,  trimming 
the  earth  to  true  grade  to  receive  the  ties, 
delivering  and  placing  the  ties  and  rails 
thereon,  curving  the  rails  and  joining  them. 

The  railway  company  stands  the  cost  of 
loading  the  ties,  rails,  etc.,  at  the  material 
yard  and  the  transportation  to  the  site  of 
track  laying  work.  This  e.xpense  is  charged 
upon  the  railway  company's  books  as 
"train  service." 

Surfacing  track  consists  in  shoveling 
earth  in  between  the  ties,  aligning  the  track 
and  tamping.  Where  suitable  material  for 
filling  between  the  ties  is  not  at  hand,  it  is 
hauled  in  on  cars  at  the  expense  of  the 
railway  company,  and  the  contractor  loads 
and  unloads  tliese  cars  at  a  separate  unit 
price  agreed  upon.  Such  material  if  hauled 
in  is  usually  gravel,  and  is  called  ballast. 

On  the  Northern  Pacific  Railway  the 
contract  prices  for  track  laying  and  surfac- 
mg  have  been  quite  constant  for  the  last  30 
years,  being  about  $2.j0  per  mile  for  track 
lajung  and  $200  per  mile  for  surfacing.  The 
aigmeer's  preliminary  estimates  of  the 
cost  of  train  service  have  usually  been 
about  $100  a  mile,  but  the  actual  cost  has 
ranged  from  $7.5  to  $150  a  mile.  Sum- 
marizing we  have : 

Per  Mile. 

Track   laying    (contract   price) $250 

Surfacing    (contract   price) 200 

Train   service    (including  loading)....   12-") 

Total    $575 

Of  course  the  length  of  all  permanent 
sidings  is  included  in  arriving  at  the  mile- 
age. 

In  addition  to  this  item  of  train  service 
there  is  the  cost  of  transporting  workmen 
to  the  site  of  the  work,  for.  under  most 
contracts,  the  railway  company  agrees  to 
carry  the  contractor's  workmen  free  over 
its  own  lines.  The  railway  also  frequently 
agrees  to  carry  the  contractor's  plant,  in- 
cluding animals,  free  for  some  prescribed 
distance.  This  cost  of  transporting  men 
and  plant  has  seldom  exceeded  $25  per 
mile  of  track.  This  brings  the  total  cost 
up   to   about   $600   a   mile.     An   allowance 


greater  than  this  is  usually  an  error  on  the 
side  of  liberality. 

The  item  that  we  have  called  "train 
service"  is  commonly  underestimated  by 
engineers  who  have  not  had  access  to  the 
books  of  railway  companies,  so  that  an 
analysis  of  the  items  that  go  to  make  up 
this  cost  of  train  service  will  prove  of  de- 
cided value  to  the  majority  of  railway  en- 
gineers.    Such  an  analysis  follows : 

Per  Day. 

1    engincnian $  3.G0 

1   fireman 2.00 

1  conductor 3.00 

2  brakemen  at  $2 4.00 

1   engine 7.50 

U  flat  cars  at  35  cts 4.90 

4  tons  coal  at  $3 12.00 

Oil  and   waste 75 

Total    $37.75 

In  round  numbers  we  may  call  it  $40  a 
day  for  a  train  and  train  crew. 

It  must  be  remembered  that  the  train 
crew  is  paid  by  the  month  and  not  by  the 
day.  Hence  the  average  number  of  miles 
of  track  laid  per  month  should  be  divided 
by  the  total  number  of  working  days  in  the 
month  and  not  by  the  number  of  days  ac- 
tually worked  in  arriving  at  an  average 
daily  mileage  for  track  laying  to  be  di- 
vided into  the  cost  of  train  service. 

It  must  also  be  remembered  that  the 
number  of  trains  required  can  not  be  de- 
termined by  the  average  haul  of  materials, 
but  by  the  longest  haul  from  the  material 
yards  to  the  front. 

Usually  tliree  trains  are  needed  in  build- 
ing a  long  line,  where  the  track  laying 
gang  is  large  enough  to  lay  2  miles  of 
track  a  day  when  working.  Due  to  spells 
of  bad  weather,  delays  occasioned  by  non- 
completion  of  bridges,  etc.,  the  monthly 
average  will  not  be  more  than  40  miles,  or 
\J>  mile?  per  working  day.  Hence  3  trains 
at  $40  equals  $120,  which  divided  by  1.5 
miles  gives  $80  per  mile   for  train  service. 

To  this  must  be  added  the  cost  of  un- 
loading rails  and  ties  in  the  material  yard. 
The  rails  and  fastenings  weigh  about  120 
tons  per  mile,  and  the  ties  weigh  about  200 
tons  per  mile  of  track.  Practically  all  the 
steel  has  to  be  unloaded  and  loaded  again, 
but  usually  the  ties  are  delivered  with 
such  regularity  that  only  a  small  portion  of 
them  needs  to  be  stored.  Contract  prices 
for  loading  rails  at  10  cts.  a  ton  are  not 
uncommon,  although  the  price  frequently 
runs  as  high  as  25  cts.  By  company  forces, 
materials  should  be  unloaded  and  reloaded 
for  25  cts.  a  ton.  Hence  if  all  the  track 
materials  were  thus  handled,  the  yard  ex- 
pense  would   not  exceed  $80   per   mile   of 


track.  Uiuler  ordinary  conditions  not 
more  than  half  the  materials  are  thus 
handled  in  the  yard,  so  that  the  yard  cost 
averages  about  $45  per  mile  of  track.  Add- 
ing this  to  the  item  of  train  service  we 
l\ave  the  total  of  $125  per  mile  of  track,  as 
above  stated. 

Where  all  the  track  is  to  be  ballasted  at 
once,  the  present  practice  is  to  include  the 
cost  of  "surfacing  track"  as  a  part  of  the 
cost  of  ballasting. 

To  indicate  how  the  contract  prices  run 
under  such  conditions,  we  may  cite  the 
bids  on  the  Portland  &  Seattle  Ry.,  in 
lOOC,  which  were  as  follows: 

Track  laying,  including  loading  of  track 
materials  but  not  including  unloading  in 
the  yard,  $300  per  mile. 

Tie  plating  (fully  tie  plated),  $75  per 
mile. 

Labor  on  single  tie  plates,  1%  cts.  each. 

Labor  on  switches,  $25  each. 

Ballast,  27  cts.  per  cu.  yd. 

This  price  is  for  gravel  ballast  and  in- 
cludes all  the  cost  of  loading  and  unload- 
ing the  same  and  tamping  it  under  the  ties,, 
and  lining  up  the  track,  but  does  not  in- 
clude the  train  service  nor  the  wear  and 
tear  on  the  steam  shovel  which  is  furnished 
by  the  railway  company.  •  The  train  serv- 
ice rarely  exceeds  8  cts.  per  cu.  yd.  and 
another  1  ct.  will  usually  cover  steam  shovef 
repairs  and  depreciation.  This  9  cts.  added 
to  the  contract  price  of  27  cts.  gives  a 
total  of  36  cts.  per  cu.  yd.  of  gravel  ballast 
in  place.  This  is  a  liberal  estimate  under 
ordinary  conditions.  As  to  the  cost  of  bal- 
lasting, however,  we  intend  discussing  the 
subject  in  great  detail  in  a  subsequent  is- 
sue, giving  many  records  of  actual  cost. 

We  give  the  following  as  confirming  the 
above  given  estimate  of  $150  per  mile  for 
train  service,  yard  work  and  transporta- 
tion of  men : 

On  the  Seattle  and  Montana  Ry.,  built 
in  1891,  the  train  service,  etc.,  cost  $67  per 
mile  of  track  for  79  miles. 

On  the  Idaho  division  of  the  Great 
Northern  Ry.  (110  miles  long),  built  in- 
1892,  the  train  service,  etc.,  cost  $125  per 
mile  of  track. 

On  the  Cascade  division  of  the  Northerr* 
Pacific  Ry.,  built  in  1884,  the  cost  of  train 
service,  etc.,  was  $170  per  mile  of  track_ 
This  was  a  difficult  section  over  the  Cas- 
cade Mountains.  On  an  easier  section  the 
corresponding  cost  was  $150  per  mile. 

On  the  Snake  River  branch  of  the  O.  R. 
&  N.,  built  in  1899,  the  cost  of  train  serv- 
ice, etc.,  was  $154  per  mile,  to  which  must 
l)e  added  $18  per  mile  for  the  cost  of 
transporting  men,  etc. 

It  will  be  seen  from  thc-^e  figures  that 
engineers  quite  commonly  underestimate- 
the  total  cost  of  track  laying  and  surfac- 
ing. Frequently  estimates  may  be  seen 
that  contain  no  allowance  whatever  for 
train  service  and  material  yard  work. 

For  details  as  to  the  organization  of 
gangs,  wages  and  actual  costs  of  track  lay- 
ing and  surfacing,  the  reader  is  referred  to 
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Gillette's  "Handbook  of  Cost  Data,"  pages 
537  to  54G. 


The    Weight    and    Cost    of    Steel  in 
Brooklyn  Elevated  Railways. 

In  1890  there  were  about  20  miles  of 
double  track  elevated  railways  in  Brook- 
lyn, and  the  average  weight  of  steel  was 
(i,780,000  lbs.  per  mile,  or  nearly  1,300  lbs. 
per  lin.  ft.  This  weight  was  about  20  per 
cent  in  excess  of  what  would  have  been 
necessary  if  the  columns  could  have  been 
placed  in  the  roadway ;  but,  due  to  the  nar- 
row streets,  fully  4  per  cent  of  the  columns 
were  placed  at  the  edge  of  the  sidewalks, 
necessitating  transverse  girders  3o  to  4o  ft. 
long.  The  average  length  of  the  logitudi- 
nal  girders  was  50  ft.  The  following  is 
typical  of  the  distribution  of  the  steel  in 
more  modern  sections  (built  in  1893), 
which  averaged  7,840,000  lbs.  per  mile,  or 
nearly  1.500  lbs.  per  lin.  ft.,  the  transverse 
girders  being  45  ft.  long : 

Per  Cent. 

Columns     11.5 

Transverse    girders 20.5 

Longitudinal   girders    (two  tracks)  . .  .  57.0 

Station    platforms 5.0 

Bracing     GO 

Total     100.0 

This  work  cost  nearly  8  cts.  per  lb. 
erected,  at  which  rate  the  steel  work  cost 
nearly  $45  per  lin.  ft.,  or  less  than  $240,000 
per  mile.  Ties  7x8  ins.,  spaced  15  ins.  c. 
to  c,  were  used ;  guard  rails  6x8  ins.  The 
earlier  lines  were  built  with  60  lb.  rails, 
but  in  1893  rails  weighing  85  lbs.  were 
adopted.  Stations  average  1,800  ft.  apart. 
The  locomotives  weighed  45,000  to  56.000 
lbs.,  the  wheel  base  being  16  ft. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  mcthod.s  and  co.st  articles  on  construction 
worl<  not  properly  coming  under  any  of  the  preceding  clas.sifications. 


The  Cost  of  the  Early  Elevated  Rail- 
ways in  New  York  City. 

The  cost  of  a  mile  of  double  track  ele- 
vated railway  on  Manhattan  Island,  New 
York  City,  up  to  1880,  when  there  were  35 
miles,  is  given  by  Mr.  R.  E.  Johnston  as 
follows : 

Foundations,    columns,    superstruc- 
ture   and    track $288,400 

Stations    60,000 

5   locomotives  at   $4,000 20,000 

12  cars  at  $3,300 39,600 

Total    $408,000 

The  foundation  pit  is  7  ft.  square  and  7 
ft.  deep. 

The  foundation  of  each  column  is  of 
brick  4x4  ft.  on  top  and  6x6  ft.  at  the  base, 
4  ft.  high,  resting  on  two  6  in.  flagstones, 
3x7  ft.  each,  which  in  turn  rest  on  4  ins.  of 
concrete. 

The  cast  iron  base  of  the  column  weighs 
3,000  lbs.  and  is  secured  by  four  2  in.  bolts 
that  pass  through  the  foundation. 

The  longitudinal  girders  are  44  ft.  long. 

Nothing  was  paid  for  damage  to  prop- 
erty. 


Time  Limits  to  Contracts  and  Penal- 
ties Thereon. 

One  of  the  most  interesting  papers  read 
at  the  third  biennial  meeting  of  the  Amer- 
ican Public  Works  Association,  held  at 
Ashevilie,  N.  C,  Sept.  29  and  30,  was 
that  of  Mr.  George  A.  King,  attorney, 
Washington,  D.  C.  Mr.  King's  paper  was 
on  time  limits  to  contracts,  and  contained 
much  information  of  interest  to  contrac- 
tors. A  full  synopsis  of  Mr.  King's  paper 
follows : 

In  his  paper  Mr.  Kmg  explained  the 
technical  meaning  of  a  penalty,  that  is 
the  statement  of  a  sum  of  money  intended 
only  to  secure  the  fulfillment  of  some 
obligation  and  creating  what  may  be  re- 
garded as  a  sort  of  guaranty  fund  up  to 
the  amount  of  which  the  person  injured 
may  get  damages,  but  not  beyond,  as  con- 
trasted with  liquidated  damages  which  is 
a  certain  amount  which  the  parties  have 
agreed  upon  as  an  estimate  in  advance  of 
the  amount  of  damages  which  will  be  sus- 
tained by  the  breach  of  the  contract,  as, 
for  instance,  the  sum  of  $20  or  $50  a 
day  for  non-completion  of  a  building  in 
time.  This  latter  the  courts  usually  regard 
as  constituting  liquidated  damages  which 
must  be  paid  absolutely  and  at  all  events 
without  regard  to  the  exact  damage  which 
the  party   has   actually   sustained. 

He  summarized  a  number  of  interesting 
cases  in  which  the  courts  had  enforced 
with  great  strictness  the  provisions  of 
contracts  for  the  payment  of  liquidated 
damages.  A  curious  instance  occurred  in 
England  where  the  Clydebank  Shipbuilding 
Co.  was  compelled  to  pay  about  $:i!00,00l"t 
time  penalties  to  the  Spanish  government 
for  failure  to  deliver  a  ship  on  time.  It 
was  to  have  been  delivered  at  about  the 
time  of  the  outbreak  of  the  Spanish-.\mer- 
ican  war  but  by  default  of  the  contractors 
was  not  actually  delivered  until  that  war 
had  ended.  The  company  thought  that 
the  Spanish  government  had  gained  rather 
than  lost  by  not  getting  possession  of  the 
ship  which  would  inevitably  have  shared 
the  fate  of  other  Spanish  vessels  and  been 
sent  to  the  bottom  of  the  ocean  by  the 
superior  gunnery  of  the  .Xmerican  navy. 
The  English  House  of  Lords  which  de- 
cided the  case,  took  a  very  diflferent  view 
of  the  matter  and  held  that  as  the  com- 
pany had  agreed  to  pay  certain  damages 
for  not  delivering  the  ship  on  time,  they 
must  be  held  to  the  agreement  and  pay 
the  damages  whether  the  government  of 
Spain  had  gained  or  lost  by  the  delay. 

Mrj  King  further  stated  that  the  strictness 
of  construction  which  the  courts  have  adopt- 
ed in  these  cases  does  not  by  any  means, 
however,    always    work    to    the   advantage 


')£  the  person  for  wliuni  the  wurk  is  done. 
The  builder  or  contractor  has  his  rights. 
One  of  these  is  that  the  owner  of  the 
work  must  be  ready  to  proceed  and  must 
put  no  obstruction  in  his  way  from  liegln- 
ning  the  work  on  time  or  from  seasonably 
continuing  it.  A  recent  case  in  Mr.  King's 
own  practice  in  the  Court  of  Claims  was 
referred  to  as  illustrative  of  this  branch 
of  the  rule.  A  builder  made  an  agree- 
ment, with  the  usual  clause  for  liquidated 
damages,  for  a  building  for  the  use  of  the 
Quartermaster's  Department  of  the  .\rmy. 
It  required  him  to  commence  the  work  on 
or  before  a  certain  day  and  complete  it 
by  another.  The  contract  provided  that 
it  was  not  to  go  into  etTcct  until  approved 
by  the  Quartermaster-General  of  the 
.\rmy.  That  officer  did  not  approve  it  un- 
til 22  days  after  the  date  when  the  con- 
tractor should  have  begun  to  work.  Here 
the  court  held  that  as  the  contractor  was 
not  under  any  obligation  to  begin  the 
work  until  the  proper  officer  had  approved 
the  contract,  and  that  officer  had  delayed 
his  approval,  the  government  was  in  no 
condition  to  enforce  any  time  penalties 
whatever.  They  held  that  to  do  so  would 
be  to  make  a  new  contract  for  the  parties, 
and  this  although  the  contractor's  delay  in 
completing  greatly  exceeded  that  of  the 
Quartermaster-General  in  affixing  his  ap- 
proval to  the  contract. 

Another  case  was  referred  to  in  which 
the  contractor  was  to  get  a  bonus  for 
completion  in  extra  prompt  time — not  to 
be  subjected  to  a  penalty  for  delay  or 
failure  to  complete.  Here  the  owner  of 
the  work  had  neglected  to  secure  the  nec- 
essary rights  in  a  party  wall,  the  work  be- 
ing performed  in  the  city  of  London.  The 
English  courts  held  that  the  delay  in  get- 
ting the  rights  in  the  party  wall  having 
necessarily  suspended  operations  on  the 
part  of  the  builder,  he  was  thereby  pre- 
vented by  the  owner's  default  from  earn- 
uig  his  bonus  and  the  court  allowed  it  to 
him  accordingly,  even  though  he  had  not 
complied  with  the  literal  terms  of  the 
contract. 

Where  owners  of  work  order  alleral'ons, 
tliey  generally  lose  thereby  their  right  to 
impose  damages  for  the  contractor's  fail- 
ure to  complete  in  time.  Ihe  contractor 
agrees  by  the  contract  to  perform  the 
work  described  in  the  specitications  within 
a  certain  time.  If  these  specitications  are 
altered  for  the  owner's  convenience,  m 
such  a  way  that  the  time  involved  i* 
longer  than  that  originally  stipulated,  his 
right  to  collect  damages  lor  failure  to  com- 
plete b\  the  stipulated  date  is  gone  and  a» 
the  courts  cannot  substitute  a  new  date 
for  that  named  in  the  contract,  the  result 
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is  thai  lie  cannot  collect  any  Ikiiiidalcd 
damages  whatever.  The  utmost  that  lie 
would  he  entitled  to  in  such  a  case  is  the 
actual  damages  that  he  has  sustained  by 
the  failure  of  the  builder  to  complete  on 
lime. 

Other  and  more  complicated  tiucsliuns 
arise  in  tlic  cases  in  which  the  original 
contract  provides  that  alterations  may  be 
ordered  by  the  owner  and,  if  ordered,  that 
they  shall  not  dispense  with  or  change 
any  of  the  stipulations  of  the  original  con- 
tract. Even  in  such  cases  the  courts  hold 
that  where  an  order  for  alterations  neces- 
sarily requires  more  time  to  complete  the 
altered  work  than  the  original  work  re- 
quired, the  necessary  effect  of  the  order 
is   to  extend   the  time    for   completion. 

Sometimes  the  original  contract  not  only 
provides  for  alterations  to  be  ordered  by 
the  owner,  but  also  provides  that  tlie  en- 
gineer or  architect  shall  determine  the 
time  necessary  to  make  the  alterations  and 
shall  grant  an  extension  accordingly.  In 
such  a  case,  if  the  engineer  orders  altera- 
tions and  also  fixes  the  extended  time  for 
doing  the  work,  his  action  is  conclusive  on 
the  contractor.  If,  however,  the  altera- 
tions are  ordered  and  no  additional  time 
given  for  making  them,  the  contract  lias 
not  been  carried  out  by  the  owner  or  his 
engineer  and  the  right  to  impose  liqui- 
dated damages  'mder  the  original  contract 
is  gone 

Questions  also  arise,  which  were  dis- 
cussed by  Mr.  King,  as  to  the  eflfect  of  one 
contractor  on  a  building  or  engineering 
work  being  interfered  with  or  delayed  by 
some  other  contractor  for  another  part  of 
the  work.  These  cases,  to  some  extent, 
depend  on  their  own  circumstances  and 
only  the  most  general  rules  can  be  laid 
down  in  regard  to  them.  The  leading 
principle,  however,  is  that  the  contractor 
is  responsible  only  for  his  own  defaults 
and  delays  and  not  for  those  of  other  con- 
tractors  employed  by  the  owner. 


A  proposition  for  a  belt  line  freight  sub- 
way for  New  York  City,  extending  aroimd 
practically  the  entire  shore  frontage  of 
Manhattan  island's  business  section,  and 
including  provisions  for  handling  freight 
on  a  scale  probably  of  greater  magnitude 
than  any  yet  provided  in  any  of  the  world's 
great  cities,  has  been  filed  with  the  Public 
Service  Commission.  The  plan  contem- 
plates not  only  the  main  shore  front  sub- 
way of  four  tracks  construction  and  elec- 
trically operated,  but  also  branches  extend- 
ing into  many  cross  streets,  with  provisions 
for  connections  with  both  trunk  lines  and 
branches,  with  piers,  warehouses,  and  busi- 
ness houses. 


The  Chinese  Government  is  to  send  two 
commissioners  to  investigate  the  methods 
of  railway  aflministrnlion  in  the  Ignited 
States. 


Method  of  Closing  the  Point  Be  Cre- 
vasse, Mississippi    River, 
Louisiana.* 

I;V    IKA.NK    .M.    KEKR. 

I'he  crevasse  of  which  this  paper  treats 
occurred  in  the  public  levee  on  the  Point 
Beka  Planlatinn.  in  the  parish  of  Orleans, 
on  the  west  bank  of  the  Mississippi  River, 
about  15  miles,  by  river,  below  Algiers,  op- 
posite \ew  Orleans.  As  the  name,  Point 
Rcka,  indicates,  the  river  bank  or  batture 
along  there  is  what  is  termed  and  known  as 
a  "making  bank,"  and  the  public  levee,  lo- 
cated there  many  years  ago,  is  some  dis- 
tance away  from  the  river  bank,  as  much  as 
1,000  ft.,  the  batture  or  foreshore  interven 
ing  between  it  and  the  river  being  densely 
overgrown  with  timber,  brush,  vines,  etc. 

The  avenues  of  approach  to  and  com- 
munication with  the  locality  w-herc  the 
crevasse  occurred  were  by  way  of  the  usual 
dirt  road  parallelmg  the  public  levee  from 
.\lgiers  down,  and  by  the  river.  The  first, 
owing  to  high  water,  seepage,  etc.,  was  slow, 
uninviting  and  impracticable  for  anything 
like  active  or  extensive  approach,  and  the 
second,  owing  to  the  distance  of  the  levee 
from  the  river  bank,  the  timber,  etc.,  af- 
forded no  near  landing  places.  No  rail- 
roads, no  telegraph,  no  telephone,  were 
available.  The  river  was,  therefore,  as  a 
matter  of  course,  promptly  adopted  as  the 
most  direct  means  of  reaching  the  locality, 
one  landing  being  established  a  mile  and  a 
quarter  above  and  another  a  half  a  mile 
below  the  crevasse. 

The  levee  line  at  Point  Beka,  averaging 
about  10  ft.  in  height,  presented,  on  the 
surface,  a  very  good  appearance,  grade  well 
above  the  high  waters  of  the  past,  crown 
some  8  ft.  w-ide,  flat  slopes  averaging  3  and 
3  to  1,  and  all  clean  and  well  turfed.  It 
was,  however,  known  to  be  infested  with 
crayfish  and  had  become  so  honeycombed 
by  them  as  to  require  constant  attention 
during  high  water,  and  the  construction 
from  time  to  time  of  numerous  "mud- 
boxes,"  tentative  coflferdams,  as  it  were,  to 
surround  the  apparently  worse  places  in  the 
line.  It  was  at  one  of  these  "mud-boxes. ' 
constructed  a  year  or  so  before,  that  the 
breach  occurred.  The  crayfish  had,  no 
doubt,  so  chambered  the  embankment  there 
as  to  leave  it  a  mere  shell,  which,  notwith- 
standing the  reinforcement  attempted  by 
means  of  the  "mud-box."  succumbed  to  the 
severe  pressure  of  the  high  stage  of  water 
arainst  it. 

The  break  occurred  at  about  7  o'clock, 
June  6,  during  the  period  of  high  water  in 
the  Mississippi  River  this  season,  develop- 
ing a  width  of  about  .30  ft.  by  2  o'clock  that 
evening.  Steps  were  the  san'e  day  prompt- 
ly taken  by  the  Orleans  Levee  Board — the 
local  organization  charged  with  the  care, 
preservation  and  maintenance  of  the  levees 
in  the  Orleans  Levee  District — to  close  the 
break,    but    without   success,    the   work   at- 


The  city  of  Chicago  is   now  callint;   for 
bids  for  erecting  its  new  City  Hall. 


•A  rapt'r  rcait  l^ofore  tlip  Ijiui'iara  Enpi- 
reertnR  Siiclet.v  .July  13.  190S.  and  prlntiHl  in 
the  .Inurnnl  of  tlie  Association  of  l-wiKlnoorinc 
Societies  for  August,   190S. 


teuipted  failing  on  the  night  of  the  i'lh,  and 
further  efforts  were  suspended  pending  de- 
velopments. After  a  couple  of  days'  con- 
sideration, however,  it  was  determined  to 
make  another  attempt  to  close  the  crevasse, 
and,  preparations  were  at  once  made  to 
do  so. 

By  June  12  organization  was  efTccted 
and  the  filling  of  sacks  and  the  construc- 
tion of  the  cribbing  begun.  This  was  car- 
ried on  uninterruptedly  day  and  night  in 
spite  of  much  inclement  weather,  and  the 
cribbing  completed  by  noon  on  the  20th. 
Sacking  followed  within  an  hour  after  the 
completion  of  the  cribbing,  and  by  C  o'clock 
the  next  morning,  Sunday,  the  21st.  the 
flow  through  the  crevasse,  with  the  excep- 
tion of  the  usual  leakage  common  to  such 
work,  was  checked,  the  territory  back  of 
the  breach  becoming  rapidly  relieved  of 
overflow. 

The  construction  of  the  "mud-box" 
around  the  cribbing,  with  further  sacking 
and  the  trimming  up  of  the  cribs  to  provide 
for  shrinkage  and  settling,  came  next,  and 
the  work  in  its  entirety  was  satisfactorily 
completed  by  the  2.5th.  no  cause  for  further 
anxiety  for  the  locality  having  since  devel- 
oped. 

By  the  time  the  second  attempt  to  close 
the  crevasse  had  gotten  well  under  way. 
the  width  of  the  breach  in  the  levee  had 
grown  to  about  100  ft.,  beyond  which  it  in- 
creased but  little  up  to  the  closure,  being 
then  found  by  measurement  to  be  100  ft. 
wide,  the  upper  and  lower  wings  of  the 
work  constructed  during  the  first  attempt 
to  close  the  crevasse  remaining  intact  and 
acting  as  permeable  spurs  or  dikes,  proving 
an  invaluable  aid  in  protecting  the  exposed 
ends  of  the  levee  from  further  material 
loss. 

The  channel  or  "gulch"  through  the  levee 
averaged  some  50  ft.  in  width  and  from  18  to 
20  ft.  in  depth  below  the  natural  surface  of 
the  ground,  and  extended  from  a  point  about 
150  ft.  on  the  river  side  of  the  levee  to  a 
point  some  2.50  ft.  on  the  land  side  of  the 
levee.  There  was  neither  time  nor  oppor- 
tunity nor  means  of  accurately  ascertaining 
the  velocity  of  the  current  through  the 
break,  but  it  could  not  have  been  less  than 
ten  miles  an  hour,  and.  at  times,  was  pos- 
sibly as  much  as  fifteen. 

Not  a  single  method  was  adopted  or 
used  in  closing  this  crevasse  not  alre.ndy 
fully  known  to  any  one  familiar  with  such 
work.  Nothing  new  whatsoever.  Just  the 
same  old  "git-up-and-git"  tactics  followed 
by  the  "Old  Timers"  of  Bayou  Lafourche 
and  the  Lower  Coast  in  days  gone  by.  only 
on  a  much  larger  and  more  elaborate  scale, 
and  conducted  with  more  system,  formula- 
tion and  deliberation  than  was  possible  or 
needed  in  olden  times. 

The  most  important  initial  factor  in  the 
work  of  controlling  crevasses  is  an  inti- 
mate knowledge  and  appreciation  of  what 
one  is  "up  against":  next,  organization, 
dispatch  and  attention  to  detail.  Time  is 
"king."  and  will  be  so  recognized — no 
flurrv.  or  hurrv,  or  worry.     Not  one  mo- 
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ment,  however,  must  be  lost  in  being  up 
and  doing,  while  all  question  of  dollars 
and  cents,  that  is,  cost,  must  be  lost  sight 
of 

Organization  means  the  preparation  of 
bills  of  material,  establishing  lines  of  trans- 
portation ;  depots  for  receiving  materials 
and  supplies ;  housing  and  feeding  employes 
and  laborers,  for  day  and  night  shifts ;  se- 
curing a  proper  division  of  labor,  both  su- 
perior and  inferior,  by  the  establishment 
of  departments,  including  the  selection  of 
proper  persons  to  fill  positions,  whether  su- 
perior or  inferior,  and  last,  though  not 
least,  the  direction  over  all  by  one  gen- 
eral supervisor,  whose  will  and  word  shall 
be  law. 

At  Point  Beka  the  greatest  drawback 
was  its  inaccessibility  and  the  absence  of 
any  direct  and  prompt  means  of  communi- 
cation with  the  point  of  supply,  Xew  Or- 
leans. As  already  explained,  the  nearest 
means  of  direct  approach  was  by  river,  at 
landings  one  and  one-quarter  and  one-half 
miles,  respectively,  above  and  below  the 
breach.  From  these  landings  everybody 
engaged  upon  the  work  had  to  pass  to  and 
fro.  and  everything  needed  upon  the  work 
had  to  be  transported  either  by  hand,  by 
wheelbarrows,  trucks  and  sleds  drawn  by 
mules,  along  the  narrow  ribbon  of  earth 
afforded  by  the  levee,  or  by  small  barges 
or  pontoons  cordelled  along  the  side  of  it, 
the  country  on  both  sides  of  the  levee  be- 
ing submerged,  and  the  crown  of  the  levee 
being  but  little  more  than  about  three  feet 
above  the  surface  of  the  water. 

Large  barges,  as  depots  for  materials  and 
supplies,  and  quarter  boats  for  housing  and 
feeding  the  employes  and  laborers,  were 
located  at  the  landings  above  described, 
with  headquarters  in  a  hastily  constructed 
"shack,"  as  near  the  breach  as  safe  and 
practicable.  An  attempt  was  at  first  made 
to  establish  a  telephone  station  at  "head- 
quarters," but  it  was  found  to  be  an  im- 
practicable undertaking,  there  being  no  cir- 
cuit on  that  side  of  the  river  nearer  than 
six  miles.  However,  a  station  was  later 
secured  at  a  point  on  the  opposite  side  of 
the  river,  which,  in  connection  with  a  dis- 
patch boat  (gasoline  launch),  did  excellent 
service. 

Perhaps  the  next  thing  of  interest  would 
be  some  little  insight  into  the  bills  of  ma- 
terials, transportation  and  supplies,  etc., 
called  for. 

Well,  here  was  the  first  order,  followed, 
from  day  to  day,  by  many  others :  Ma- 
terials: 215,000  ft.  B.  M.  lumber;  65,000 
sacks,  with  twine  and  needles  to  suit;  50 
kegs  of  wire  nails,  20d.,  40d.  and  60d.;  50 
bales  of  rice  straw;  4  coils  of  %-in.  manila 
rope :  4  large  tarpaulins ;  wheelbarrows, 
long  and  short  handle  spades,  hand  mauls, 
top  mauls,  axes,  hatchets,  adzes,  hand  and 
cross  cut  saws,  trucks,  gasoline  torch  lamps, 
lanterns,  locomotive  head  lights,  pine  knots, 
insurance  oil,  gasoline  oil,  etc.,  all  "galore." 
Transforlation:  2  large  harbor  tug  boats. 
1  large  model  deck  barges,  2  large  covered 
barges.  20  small  barges  or  scows.   10  skiffs 


and  4  large  model  quarter  boats.  .Issis- 
hiiits  and  labor:  1  general  superintendent 
of  labor  and  supplies,  with  full  autho-ity  to 
make  requisitions  for  everything  necessary 
for  the  general  comfort  and  feeding  of  the 
whole  force  on  the  ground,  with  as  many 
foremen,  stewards,  cooks,  waiters,  scullions, 
etc.,  as  he  deemed  necessary;  two  assistant 
engineers :  four  superintendents  of  sacks ; 
four  superintendents  of  lumber  orders;  four 
bridge  foremen,  with  full  complement  of 
men  for  crew  for  each ;  and  last,  but  not 
least,  a  daily  average  of  about  five  hundred 
laborers. 

And  now  about  construction.  Though 
very  simple,  it  is  difficult  to  describe  it. 

The  object  sought  is  to  subdue  the  en- 
ergy of  flow  by  degrees,  but  with  sufficient 
dispatch  to  subject  the  bottom  upon  which 
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Plan  and  Section  of  Cribbing. 

the  structure  rests  to  as  little  scour  as  pos- 
sible. Therefore  after  selecting  the  route 
to  be  followed  by  the  structure,  a  skeleton, 
consisting  of  uprights,  stringers  and  cross 
pieces,  is  built  around  the  breach  along  the 
route  selected,  preferably  on  the  river  side 
of  the  levee  in  which  the  breach  exists. 
The  uprights  are  spaced  longitudinally  and 
transversely,  as  conditions  and  circum- 
stances demand.  In  the  structure  at  Point 
Beka.  the  uprights.  4  in.  by  4  in.,  were 
spaced  4  ft.  from  centers  each  way,  the 
stringers  and  cross  pieces  being  composed 
of  2  in.  by  6  in.  Next,  the  spaces,  formed 
by  the  rows  of  uprights,  stringers  and 
cross  pieces,  are  interlaced  longitudinally 
and  transversely,  as  shown  on  plan,  with 
other  uprights,  usually,  as  at  Point  Beka. 
2  in.  by  4  in.,  spaced  6  in.  between  centers 
longitudinally,  and  8  in.  between  centers 
transversely,  with  the  narrower  face  al- 
ways against  the  current.  The  result  is  a 
series  of  cribs  breaking  joints,  as  it  were. 
.IS  shown  on  plan,  about  4  ft.  wide  and 
12  ft.  long.  .At  Point  Beka,  the  4  in. 
by  4  in.  uprights  were  given  a  penetra- 
tion of  about  8  ft.,  driven  to  an  eleva- 
tion about  3  ft.  above  the  water,  and 
the  longitudinal  stringers  were  nailed  to 
the  uprights,  at  an  elevation  of  about  2 
ft.  above  the  water,  with  the  cross  pieces. 


also  nailed  tu  the  uprights,  immediately 
above  and  resting  on  the  longitudinal 
stringers.  The  2  in.  by  4  in.  interlacing 
was  given  about  the  same  penetration  as 
the  4  in.  by  4  in  uprights,  and  driven 
down  as  nearly  Hush  with  the  longitudinal 
stringers  and  cross  pieces  as  practicable. 
All  the  piling— uprights — was  driven  by 
hand  pile-drivers,  more  commonly  known 
as  "babies  or  dollies."  Bracing  the  struc- 
ture then  followed.  At  Point  Beka  this  was 
very  simple.  A  piece  of  4  in.  by  4  in. 
driven  into  the  ground  on  the  land  side,  on 
a  slope  of  about  3  co  1,  fitted  and  nailed 
to  ercry  other  4  in.  by  4  in.,  with  a  slifT 
cleat  fitted  and  nailed  above  the  head  of 
the  brace.  This  quickly  adjusted  form  of 
bracing  is  preferable  to  any  kind  of  in- 
terior bracing,  as  it  in  no  way  interferes 
with  the  sacking  or  with  the  settling  of  the 
sacks,  as  the  other  is  more  than  apt  to  do. 

As  soon  as  the  interlacing  is  completed, 
sacking  is  begun,  a  sufficient  number  of 
sacks  to  insure  no  interruption  in  the  prog- 
ress of  the  work  having  in  advance  been 
filled  and  securely  closed  and  sewed  up. 
Right  here  it  should  be  stated  that  the 
sack  should  not  be  filled  too  full,  only 
about  three-quarters  full,  to  allow  for  plia- 
bility, to  induce  adjustment  to  inequalties; 
and  that  the  thorough  lying  and  sewing  of 
the  sacks  is  very  essential.  The  sacks,  of 
course,  were  filled  with  earth  borrowed 
from  the  levee  above  and  below  the  breach. 
The  cribs  along  the  land  side  of  the  struc- 
tures are  the  first  to  be  sacked  from  end 
to  end.  Sacks  sufficient  only  to  thoroughly 
floor  these  cribs,  and  to  correct  any  differ- 
ences of  level  in  the  floor,  are  at  first  low- 
ered into  them.  Then  the  next  row  of 
cribs  is  sacked,  from  end  to  end  of  struc- 
ture, to  a  somewhat  higher  elevation  than 
the  first,  and  the  next  still  higher,  until  the 
last  row  of  cribs  facing  the  river  side  of 
the  structure  is  reached,  in  which  row  of 
cribs  the  sacks  are  brought  up  to  an  eleva- 
tion just  above  the  surface  of  the  water  in 
the  river.  Then  more  sacking  continues, 
uninterruptedly,  of  course,  until  a  safe  ele- 
vation in  each  row  of  cribs  is  reached,  and 
the  flow  through  the  structure  is  checked, 
or  rather  coaxed  into  submission.  Just 
here  a  word  of  explanation  about  that  item 
of  "hay"  in  the  first  bill  of  material  men- 
tioned. This  is  gathered  from  the  bales, 
by  the  handful — just  the  handful — and  scat- 
tered in  the  cribs,  among  the  sacks,  during 
the  process  of  sacking,  to  be  borne  by  the 
current  into  the  small  interstices  occasion- 
ally occurring  between  the  sacks,  and  thus 
temporarily  assist  in  checking  small  leak- 
ages, as  may  be  readily  understood. 

By  the  way,  too,  sacking  does  not  con- 
sist of  dumping  sacks  pell-mell,  helteff 
skelter  into  the  water.  Not  by  any  means. 
Each  sack  should  be  taken  from  the  shoul- 
der of  its  carrier  and  lowered  into  the 
water  by  men  assigned  to  that  duty.  At 
Point  Beka,  a  large  proportion  of  the  sacks 
were  filled  at  con'siderable  distances  fron* 
the  cribbing  and  had  to  be  handled  scvcraF 
times     before     reaching     it, — by    hand,    by 
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wheelbarrows,  by  sleds  drawn  by  iniilcs  and 
by  poiUuoiis  cordclled  along  the  levee. 

.\fter  sacking,  the  construction  of  the 
"niud-bo.\"  along  the  river  side  of  the  struc- 
ture follows.  This  is  usually,  as  at  Point 
Beka,  made  about  3  ft.  wide,  the  river 
wall  of  the  bo.\  consisting  of  a  double  row 
of  sheeting  piling,  2  in.  by  12  in.,  and  1  in. 
by  12  in.,  breaking  joints, — the  1  in.  by  12 
in.,  on  the  inner  side  of  the  wall, — driven 
to  an  elevation  about  2  ft.  above  the  water 
in  the  river,  about  3  ft.  into  the  ground, 
and  nailed  to  a  horizontal  stringer,  2  in. 
by  4  in.,  secured  to  the  cross  pieces  and  up- 
rights, with  the  cribbing  and  sacks  con- 
.<!tituting  the  land  side  wall  of  the  bo.\. 
The  bo.x  is  finally  filled  up  with  earth,  ef- 
fectually cutting  off  all  flow,  that  is.  when 
the  structure  proves  successful. 

The  form  of  the  structure  around  the 
breach  was  in  the  shape  of  a  succession 
of  tangents  inscribed  upon  a  semicircle 
having  a  radius  of  about  200  ft.  The  route 
followed  was  selected  after  a  careful  sur- 
vey of  the  batture  or  foreshore  and  the 
depth  of  water  over  it,  and  determined  by 
depth  of  water,  character  of  bottom  and 
clearings  in  the  timber  and  brush, — the 
shallower  the  water  and  the  clearer  the 
course,  the  better,  as  a  matter  of  course 
The  length  of  the  structure  was  71  ft. 

Very  few  mishaps  in  construction  oc- 
curred at  Beka.  Shortly  after  the  work 
was  first  completed,  some  half  a  dozen 
"boils"  developed  on  the  land  side  of  the 
structure,  two  of  which,  where  it  crossed 
old  borrow  pits,  proving  for  a  while  quite 
serious.  .\11  were,  how-ever,  finally  success- 
fully treated,  and  the  work  as  a  whole  de- 
clared, by  all  who  saw  it,  to  present  a 
thoroughly  substantial  and  workmanlike  ap- 
pearance. The  total  cost  of  the  work  per- 
formed, under  the  direction  of  the  writer, 
was  about  $37,500,  The  damage  to  prop- 
erty and  crops  resulting  from  the  crevasse 
was  purely  local,  probably  not  exceeding 
$50,000  actual  value.  Had  the  crevasse  not 
been  so  promptly  closed,  however,  it  would 
beyond  doubt  have  widened  and  deepened 
to  such  an  extent  as  to  affect  a  very  large 
extent  of  country  and  to  cause  damages 
reaching  into  the  hundred  thousands. 

Finally,  it  might  be  well  to  say  that  the 
gage  at  Xew  Orleans,  at  the  time  of  the 
closure  of  the  crevasse,  recorded  a  stage  of 
19.8  ft.,  that  is,  within  a  half  a  foot  as 
high  as  the  highest  water  of  record  there. 
.■\t  the  same  time,  too,  the  water  was  still 
rising,  reaching  the  maximum  stage  for 
this  year,  1908,  20  ft.,  the  day  after  the 
closure  of  the  crevasse,  or  only  0.3  ft. 
lower  than  the  highest  water  of  previous 
record.  With  this  stage,  the  head  of  water 
against  the  completed  work  stood  from  6 
to  9  ft. 


LETTERS  TO  THE  EDITORS/- 


Checking  Levels. 

Sirs:  1  have  noted  articles  published  in 
the  recent  issues  of  "our  journal"  relative 
to  checking  levels,  but  have  noticed  no 
mention  of  the  method  sometimes  used  in 
this  section  which  consists  of  running  check 
levels  simultaneously  with  the  regular  lev- 
els. It  is  in  brief  the  use  of  double  turning 
points  of  different  elevations;  e.  g.,  in  run- 
ning levels  over  a  staked  line,  at  the  "peg," 
a  reading  is  taken  on  the  ground  and  one 
on  top  of  the  slakes  and  after  the  instru- 
ment is  moved  forward,  readings  are  again 
taken  on  the  ground  and  stake,  cither  of 
which  may  be  the  turning  point  and  the 
other  the  "check."  This  method  is  best 
used  where  the  level  man  takes  all  the 
readings  himself  without  the  use  of  a  tar- 
get rod.  although  it  is  equally  applicable  in 
the  latter  case.  Specimen  notes  are  here- 
with shown  ; 


Station. 

B.  S. 

HI. 

FS. 

Elv. 

B.  M 

....  3.40 

103.40 

100.00 

CK  

2.10 

101.30 

T.  P 

1.25 

102.15 

5  00 

107.15 

5.85 

CK  

101.30 

The  Yellowstone  National  Forest  has 
been  divided  into  three  divisions :  The 
Tagee  national  forest,  the  Wyoming  na- 
tional forest  and  the  Teton  national  forest. 
Each  has  been  put  in  charge  of  a  super- 
visor. 


It  will  be  noticed  that  at  each  turn  a 
reading  is  first  taken  on  the  "checl;,"  then 
on  the  "T.  P.,"  and  again  on  the  "check" 
before  proceeding  with  the  regular  levels. 

I  should  like  to  see  a  discussion  of  the 
various  systems  used  in  assessing  benefits 
derived  by  county  drainage  district;  and  of 
the  durability  of  cement  drain  tile,  as  un- 
doubtedly many  ot  your  readers  are  in- 
terested in  these  subjects. 

Lake  City.  la.  .\.  O.  .^xder.'iox. 

The  Waterproofing  Value  of  Alum  and 
Clay  as  Concrete  Ingredients. 

Sirs :  I  have  read  with  interest  the  re- 
sults you  publish  of  a  series  of  tests  by  H. 
W.  McGee,  Engineer  Maintenance  of  Way, 
Ulster  &  Delaware  Ry.,  to  determine  the 
waterproofing  value  of  alum  and  clay  as 
ingredients  of  concrete.  Without  desire  to 
comment  on  these  experiments,  it  is  neces- 
sary that  attention  be  called  to  an  error  in 
the  original  paper  on  Waterproofing  Con- 
crete, communicated  by  me  to  the  .■\meri- 
can  Society  of  Civil  Engineers,  July  30, 
1907.  In  the  hurried  preparation  of  the 
paper  as  a  portion  of  discussion  for  the 
.  59th  volume  of  the  Transactions,  it  was 
stated  that  water  tight  concrete  may  be  ob- 
tained by  replacing  from  5  to  10  per  cent 
of  the  cement  with  an  equal  quantity  of 
dried  and  finely  ground  colloidal  clay,  in- 
timately mixed  with  the  cement.  Instead 
of  this.  I  meant  to  state  that  water  tight 
concrete  could  be  obtained  by  replacing 
from  5  to  10  per  cent  by  wei.ght  of  sand 
with  an  equal  quantity  of  finely  ground 
colloidal  clay,  intimately  mixed  with  the 
cement.  While  Mr.  McGee's  tests  throw 
some  light  on  the  effect  of  replacing  ce- 
ment with  clay,  his  results  cannot  be  consid 
ered  as  comparable  with  ours,  since  in  the 


experiments  conducted  here,  given  propor- 
tions of  sand  alone  were  replaced  by  clay. 

Recent  laboratory  tests  here  with  prop- 
erly selected  and  prepared  clay  have  fully 
confirmed  our  published  results  of  a  year 
ago,  with  uniformly  increased  strength  and 
practical  impermeability  under  ordinary 
pressures,  both  in  mortars  and  concretes, 
in  fact,  apart  from  the  waterproofing  ef- 
fect, the  increases  in  tensile  and  compres- 
sive strengths  have  been  such  as  to  appar- 
ently justify  the  recommendation  of  addi- 
tions of  clay  for  strength  alone. 

Continued    experiments    with    alum    and 
other  salt  solutions  have  given  results  that 
were  variable  and  inconclusive. 
■    Xew  York.  Rich.\rd  H    G.mn'ES. 


Cost  of  Cutting  Cord  Wood  and  a 
Record  Day's  Work. 

Frequently  a  contractor  must  figure  on 
using  wood  for  fuel,  in  which  case  it  is 
desirable  that  he  know  the  cost  of  cutting 
and  piling  cord  wood.  The  following  aver- 
age record  relates  to  work  done  in  the 
State  of  Washington  under  the  direction 
of  one  of  the  editors  of  this  journal.  The 
work  involved  the  felling  of  the  trees, 
which  were  fir,  sawing  them  into  cord- 
wood  lengths  (4  ft),  splitting  and  piling. 
Axmen  averaged  2  cords  per  10-hour  day, 
but  an  extra  good  woodman  will  readily 
average  3  cords  per  day.  With  wages  at 
$2.50,  a  cord  of  wood  cost  $1.25  ready  for 
hauling. 

.■\  cord  measures  128  cu.  ft.,  of  which 
about  65%  is  solid  wood,  the  remaining 
35%  being  the  voids  or  spaces  between  the 
sticks.  Washington  fir  when  green  weighs 
about  3.5  lbs.  per  ft.  B.  ]M.,  and  about  3.2  lbs. 
when  drj'.  Hence  a  cord  of  green  fir 
weighs  about  3,200  lbs.,  or  1.6  tons,  which 
is  a  good  wagon  load  on  most  roads. 
About  10  cords  is  the  ordinary  carload. 

In  our  issue  of  Sept.  2  we  gave  the 
amount  of  coal  or  wood  consumed  daily 
by  contractor's  boilers  of  different  sizes. 

The  daily  papers  of  Sept.  27  contained 
an  Associated  Press  dispatch  from  which 
we  have  abstracted  the  following  record  of 
wood  chopping  on  a  wager.  A  Vermont 
woodsman  undertook  to  cut  down,  chop 
up,  split  and  pile  5  cords  of  bass  wood  be- 
tween sunrise  and  sunset.  He  did  it.  with 
nearly  an  hour  and  a  half  to  spare,  for  he 
had  completed  his  work  in  10  hours,  and 
had  half  a  cord  of  unpiled  wood  left  over. 
The  trees  ranged  in  length  from  60  to  70 
ft.  and  were  9  to  13  ins.  diameter  at  the 
butt.  -At  the  end  of  4  hrs.  and  40  mins. 
he  had  felled  18  trees  and  had  chopped 
and  split  3%  cords.  It  took  him  alwut  2 
hrs.  and  40  mins.  to  pile  the  5  cords. 

This  record  is  said  to  be  the  best  ever 
made.  It  is  interesting  to  note  that  this 
man's  output  was  about  double  what  is  re- 
garded as  a  good  day's  work.  and.  in  this 
respect,  the  record  bears  out  the  general- 
ization that  a  man  can  perform  on  a  wager 
about  double  the  physical  work  that  he  is 
accustomed  to  do  dav  in  and  dav  out. 
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work  which  were  developed  in  the  above 
named  surveys.  Drawings  of  a  field  sketch- 
ing table,  a  special  stadia  rod  and  an  illu- 
minated target  for  use  in  making  polaris  ob- 
servations are  given.  A  method  was  devised 
which  eliminates  errors  in  observation  by  ar- 
ranging the  order  and  number  of  observations 
in  such  a  way  as  to  make  each  step  a  check 
on  the  next  step.     This  method  is  described. 

Precise  Level  Operations  on  the  Los  An- 
geles Aqueduct.  By  C.  H.  Lee.  Eng.  News. 
Sept.   IT.   190S:    1»4    PP. 

Describes  the  instruments  used  and  the 
methods  of  work  employed  in  running  pre- 
cise levels  and  setting  bench  marks  for  the 
235  mile  conduit  named.  A  calculation  is 
made  of  the  effect  on  flow  of  errors  in  level- 
ing and  a  summary  of  the  cost  of  the  level- 
ing  operations   is   given    as    follows: 

Cost  per  mile  of  completed  levels J13.20 

Cost  per  mile  of  all  levels  run S.TO 

Cost   per   bench 24.00 

A  Practical  Drawing  Office  System,  II. 
By  A.  T.  E^'ans,  Am.  Engr..  September.  1908; 
5  pp. 

This  is  the  second  part  of  Mr.  Evans'  ar- 
ticle on  the  drafting  room  practice  of  the 
Canadian  Pacific  Ry..  the  first  part  of  which 
was  reviewed  in  the  monthl.\'  Review  Index 
for  July  1.  190S.  In  this  article  the  author 
discusses:  maintenance  regulations,  changes 
and  revisions,  distribution  of  blue  prints,  ma- 
terial tests  for  new  equipment,  changes  in 
progress  and   receipts  for  blue  prints. 

COST  KEEPING   AND   .M.ANAGEMENT. 

Purchasing  Records  for  Contractors.  By 
E.  A.  Worden.  Constructor.  Sept.  1,  190S; 
2  pp. 

Describes,  with  sample  cards,  a  system  for 
recording  the  purchase  of  materials.  The 
method  of  operating  the  system  is  fully  de- 
scribed and  the  general  advantages  of  pur- 
chasing   systems   are    discussed. 

The  Valuation  of  the  Property  of  Public 
Service  Corporations.  Eng.  Rec,  Sept.  5. 
1907;    1   p. 

From  an  address  by  Henry  L.  Doherty  be- 
fore the  Wisconsin  Gas  Association.  Ele- 
mentary points  are  made  for  consideration, 
and  items  for  valuation  are  listed  in  making 
up  estimates  of  cost  and  value.  Some  com- 
ments are  made  on  the  different  items.  Ar- 
ticle of  general   interest  on  this  subject. 

MISCELLANEOUS. 

Different  Pow/er  Costs  for  Steam  Driven 
Compresscrs.  Comp.  Air.  September.  190S; 
%    p. 

Abstracted  from  a  series  of  papers  on  cold 
storage  in  the  Cold  Storage  and  Ice  Trade 
Journal,  by  Chas.  D.  Havenstrite.  Shows  the 
diflference  in  fuel  cost  of  operating  a  slide 
valve  engine,  a  simple  Corliss  and  a  com- 
pound condensing  Corliss  in  running  an  air 
compressor.  Comments  are  made  on  the 
engine  to  be  used  for  varying  H.  P.  needed 
and    under   different   conditions. 

Garbage  Disposal  at  McKeesport.  Slun. 
Jl.    &    E-ng..    Sept.    16.    190S:    Vi   p. 

Describes  briefly  municipal  garbage  dis- 
posal plant  at  McKeesport.  Pa.  Principal 
feature  is  description  of  simple  apparatus 
for  sterilizing  garbage  cans.  This  consists 
of  two  perforated  rings  of  pipe  about  12  in. 
apart  connected  to  an  upright  pipe.  Hot 
water  Is  applied  to  these  from  a  tank  and 
the  cans  placed  inverted  over  this  contri- 
vance. 

Richmond  Borough  Refuse  Destructor. 
Mun.  Jl.  &  Eng..   Sept.   30.   19uS:   o"*   pp. 

.\  general  description  of  the  West  New 
Brighton  refuse  destructor  of  the  Borough  of 
Richmond.  New  York  City,  together  with  a 
summary  of  the  official  tests  made  prelimi- 
n.iry  to  the  acceptance  of  the  plant  from  the 
contractor. 

Convict  Labor  in  lllmois.  By  .\.  N.  John- 
son. Gd.  Rds.   Mag..  September.  1908:  H4  pp. 

An    address    before    the    National    Convict 


Labor  and  Good  Roads  Convention.  Grand 
Rapids,  Mich..  July  23.  1908.  Describes  main- 
ly the  use  of  prisoners  for  operating  the 
stone  crushing  plants  at  the  two  state  pris- 
ons in  Illinois  and  gives  full  text  of  the  law 
under  wh.ich  this  stone  is  furnished  free  to 
township   highway   cnnimissoners. 

Hours  and  Wages  of  Common  Labor  in 
1907.     Eng.   Contr..   Sept.   30.   1908;    H   P. 

Table  showing  the  average  hours  worked 
and  average  wages  per  hour  for  common 
labor  in  contract  work  for  street  and  sewer 
construction  in  54  leading  cities  of  the  United 
States. 

The  New  Ore  and  Coal  Handling  Dock  of 
the  Pennsylvania  Company  at  Ashtabula 
Harbor,  Ohio.  Eng.  ki-c,  Sept.  12.  19US; 
5   pp. 

An  extensive  account  of  the  improvements 
made  by  this  railroad  for  handling  ore.  Illus- 
trated with  a  number  of  photographs  and  a 
plan  of  the  track  arrangement,  also  of  the 
ore   handling   machinery. 

The  Pennsylvania  Railroad  Forest  Nursery. 
Eng.   Rec.  Sept.   5.  19iiS:    I's   pp. 

A  description  is  given  of  the  new  nursery 
for  raising  forest  trees  at  Morrisville.  Pa. 
Trees  are  being  raised  for  tie  and  timber 
purposes  as  well  as  for  ornamental  uses.  The 
nursery  was  established  about  a  year  ago. 

Some  Notes  on  Japanese  Engineering.  By 
James  D.  Schuyler.  Eng.  Rec.  Sept.  26, 
1908;    2  pp. 

Gives  an  account  of  some  engineering 
methods  used  in  Japan  as  to  revetment, 
dike   work   and   small   suspension    bridges. 

The  Effective  Efficiency  of  Coal  in  Steam 
Plants.  By  D.  B.  Waters,  Min.  Sci..  Sept. 
17.    190S:    2    pp. 

In  this  article  the  author  discusses  power 
in  coal:  boiler  efficiency  and  steam  engine 
efficiency,  being  an  analysis  of  steam  plant 
conditions,  showing  causes  for  losses  in  ef- 
ficiency. 

Waterproofing  the  Land  Sections  of  the 
Detroit  River  Tunnel.  By  S.  H.  Opdyke. 
Eng.    News.    Sept.    24,    1908;    1   p. 

Reprints  expenditures  for  waterproofing 
concrete  lining  with  general  description  of 
the  method  of  doing  the  work. 

Labor  Cost  of  Constructing  74  Brick  Vaults 
for  Underground  Conduit.  Eng.-Contr..  Sept. 
23.   190S:   1=3  pp. 

The  vaults  were  constructed  for  telephone 
conduit  and  were  of  three  sizes  and  styles. 
Methods  of  construction  are  briefly  described, 
wages  and  organization  studied  and  labor 
cost  in  details  given  for  each  vault. 

Estin-iatlng  the  Horsepower  of  Contrac- 
tor's Engines  and  Boilers.  Eng.-Contr..  Sept. 
2,    190S;    hi   p. 

Gives  rules  for  calculating  the  horsepower 
of  engines  and  of  boilers,  with  explanation 
of  the  data  required  for  estimating. 

Methods  and  Cost  of  Laying  6-in.  and  8-in. 
Wrought  Iron  Screw  Joint  Pipe  for  Com- 
pressed Air  Main.  Eng.-Contr.,  Sept.  9. 
1908;    1    p. 

The  work  comprised  7.000  ft.  of  6-in.  and 
4.000  ft.  of  8-in.  pipe.  Methods  of  work, 
gang  organization  and  special  tools  employed 
are  described.  Itemized  costs  are  given  for 
both  sizes  of  mains  with  full  details  of  con- 
ditions  governing   costs. 

Subway  Manholes.  Mun.  Jl.  Eng.,  Sept.  16. 
190S:   >~  p. 

Illustrates  and  describes  briefly  a  special 
type  of  manhole  used  in  conduit  work  at 
Auburn.  N.  T.  The  manhole  is  divided  into 
two  compartments  by  a  wall  for  high  ten- 
sion and  low  tension  wires. 

Time  Penalties  on  Contracts.  By  George 
A.    King.     Eng.   Rec.   Oct.   3.   1908;    3  pp. 

A  paper  read  before  the  American  Public 
Works  Association.  It  discusses  liquidated 
damages  and  penalties,  and  time  limits  on 
engineering  contract  work,  giving  various 
illustrations  of  court  decisions  on  such  mat- 
ters and  sets  forth  clearly  the  results  of  such 


decisions.  Some  recommendations  are  mado 
as  to  framing  clauses  bearing  on  liquidated 
damages  and    time  penalties. 

Raising  and  Supporting  a  Gas  Holder.  By 
W.  U.  Phlllii..s.  Eng.  Rec,  Oct.  3.  1908; 
iH    pp. 

Describes  the  aligning  and  raising  of  a 
gas  holder  that  had  become  useless  from  a 
poor  foundation.  Details  of  the  methods  of 
the  work  are  described. 

Raising  an  Elevated  Railroad  Structure 
Under  Traffic.  Eng.  Rec,  Oct.  3.  1908; 
Hi    PP. 

Describes  the  method  used  In  raising  an 
elevated  railroad  In  Chicago  In  preparing  for 
the  passenger  terminal  Improvement  of  the 
Chicago   and    Niirtliw •stern    Ry. 

BOOK  REVIEWS. 

Water  Powers  of  Georgia.— By  B.  W.  Hall 
and  .\l.  R.  Hall.  Bulletin  No.  16,  GcologicaJ 
Survey  or  Georgia.  S.  W.  McCallie.  Sute 
Geologist,  Atlanta.  Ga.  Cloth,  6x9  Ins.;  425 
pp. 

This  Is  the  second  report  Issued  on  th^ 
water  powers  of  Georgia.  The  data  were- 
collected  by  co-operative  work  of  the  geo- 
logical survey  of  the  state  and  that  of  the 
National  government.  It  Includes  the  prin- 
cipal rivers  of  the  northern  part  of  the 
state,  and  both  the  developed  and  the  un- 
develop  water  powers.  The  discharge  and 
the  gage  height  as  well  as  a  rating  table  of 
the  various  streams  are  given.  A  map  shows 
the  rivers  upon  which  these  records  have 
been  made,  and  ihi.*  location  of  the  gaging 
stations.  The  book  Is  illustrated  by  excel- 
lent half  tone  reproductions  of  some  of  the 
streams,  dams  and  waterfalls. 

Manual  of  Reinfcrced  Concrete  and  Con- 
crete Block  Construction.  By  Charles  F. 
Marsh,  M.  Inst.  C.  E.,  M.  Am.  Soc.  C.  E.. 
and  William  Dunn.  F.  R.  I.  B.  A.  New- 
York.  D.  Van  Noslrand  Co.  Flex.'ble  leath- 
ers.  4'4x6i4   ins.;   pp.  290;   illustrated;   J3. 

This  is  a  pocket  booK  for  designers  and 
builders  in  concrete.  It  is  the  first  such 
manual  to  deserve  serious  consideration, 
other  previous  pocket  books  either  bearing 
the  stamp  of  trade  production  or  being  lim- 
ited in  their  scope.  The  authors  have  gained 
a  reputation  as  the  writers  of  one  of  the 
most  comprehensive  and  the  only  Important 
one  of  the  British  treatises  on  reinforced 
concrete;  they,  therefore,  come  well  pre- 
pared for  their  new  work.  At  first  glance 
the  pocket  book,  like  the  authors"  larger 
treatise,  seems  too  peculiar  to  European 
practice  to  be  of  most  use  to  American 
readers,  but  this  Impression  is  removed  to  a 
great  extent  by  a  full  reading.  The  tables 
and  diagrams  are  calculated  on  the  basis 
of  the  recommendations  of  the  Reinforced 
Concrete  Committee  of  the  Royal  Institution 
of  British  Architects  which  of  course  limits 
their  practical  inrtuenoes  as  aids  to  com- 
putation so  far  as  American  engineers  are 
concerned.  The  majority  of  the  "calcula- 
tions" which  make  up  the  greater  bulk  of 
the  book,  are,  however,  of  general  applica- 
tion and  many  of  them  are  based  on  the 
studies  and  practice  of  American  engineers. 
Altogether  the  portions  of  the  work  on  rein- 
forced concrete  are  valuable.  The  sectioi* 
on  hollow  concrete  blocks  is  rather  Inade- 
quate. The  book  is  divided  into  the  follow - 
iTig  sections:  Materials;  Construction;  Wat- 
erproofing and  Fire  Resistance:  Loads;  Bend- 
ing Moments,  etc.;  Calculations:  Hollow  Con- 
crete Blocks;  Tables,  Diagrams,  and  General 
Information. 

Engineering  Works  In  Towns  and  Cities.— 
By  Ernest  McCullough.  C.  E.  Chicago  an(t 
New  York;  the  .Myron  C.  Clark  Publlshlnr 
Co.  Cloth,  5V4x8  Ins.;  pp.  502;  Illustrated: 
$3.00  net. 

The  present  edition  of  this  unique  manual 
has  been  revised  and  rearranged  and  muctk 
new  matter  has  been  added.  Its  usefulnes* 
to  the  class  of  readers  for  which  it  Is  writ- 
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ten  hn«  thus  been  miilotially  Increased.  The 
book  Is  cnnllned  to  tlio  i)i'i)bU'm8  of  engineer- 
ing In  towns  nnd  cities.  11  can  be  called  a 
mniuinl  of  city  engineering.  In  this  respect 
It  Is  unique.  Ninneroiis  books  treating  Indi- 
vidually of  water  works,  sewerage,  paving, 
«tc.,  etc.,  have  been  written  for  city  engi- 
neers, but  so  far  as  we  know  this  Is  the  only 
book  treating  of  all  of  these  subjects  In  the 
relation  to  each  other  In  which  they  come 
before  the  city  engineer,  and  before  the 
commissioner  of  city  works,  the  mayor  and 
the  councllmen.  We  mention  this  last  fact 
because  to  our  mind  one  of  the  valuable 
features  of  the  book  Is  that  It  discusses  these 
problems  of  city  engineering  work  In  a  man- 
ner that  makes  them  quite  as  Interesting 
and  clear  to  the  city  officials  not  engineers  as 
to  the  city  engineer  himself.  Another  gen- 
eral feature  of  the  book  that  deserves  no- 
tice before  we  consider  Its  separate  parts  In 
detail  is  that  tiie  execution  of  city  works  is 
considered  as  well  as  their  planning  and 
theory.  In  this  respect  the  book  is  again 
unique  among  books  for  city  engineers.  So 
much  for  tlie  general  character  of  the  book. 

The  author  has  divided  his  subjects  Into 
fourteen  chapters,  as  follows:  The  City  En- 
gineer and  His  Duties:  Roads  and  Streets: 
Walks,  Curbs  and  Gutters:  Street  Pave- 
ments; Sanitation;  Drainage  and  Sewerage: 
Water  Supply;  Concrete;  Contracts  and 
Spcciflcations;  Miscellaneous  Data;  Office 
■S.vstems;  City  Engineers'  Records;  Field 
Work,  and  Engineering  Data.  This  schedule 
of  chapter  titles  gives  a  fair  idea  of  the 
scope  of  the  book;  it  fails  wholly,  however. 
In  giving  an  adequate  idea  of  the  extent  of 
its  contents.  The  compact  make-up  and'the 
small  type  enable  the  author  to  get  an  un- 
usual amount  of  matter  into  a  moderate 
space. 

The  method  of  treatment  in  each  chapter 
is,  briefly  stated,  to  explain  the  theory  and 
purpose  of  the  work,  then  to  explain  its 
proper  planning  and  finally  to  discuss  and 
•describe  its  execution.  E.xamples  of  actual 
structures  are  shown  to  illustrate  the  state- 
ments made  and  complete  specifications  are 
shown  for  all  classes  of  work.  The  chapters 
on  office  systems  and  on  city  engineers' 
records  are  particularly  complete  in  examples 
and  illustrations  of  filing  systems,  and  in- 
dexes, record  blanks,  notebook  forms,  and 
all  the  time  saving  and  accuracy  securing 
■devices  and  methods  so  essential  in  a  city 
engineer's  work.  These  chapters  and  those 
on  field  work  and  on  engineering  data  are 
specifically  for  the  city  engineer:  the  re- 
maining chaplirs  will  be  understood  and 
appreciated  by  the  non-technical  city  official 
as  well  as  by  the  city  engineer. 
^  In  closing,  we  caijnot  but  express  our  re- 
gret that  information  of  the  character  con- 
tained in  this  book  is  not,  and  apparently 
cannot,  be  got  before  the  citizen,  the  voter 
and  the  taxpayer.  Aside  from  the  sections 
specined  above  there  is  very  little  in  Mr. 
McCulIougli's  book  that  cannot  be  read  un- 
■derstandingly  by  both  the  business  and  the 
professional  man.  Could  they  but  read  it 
the  cily  engineer's  burden  would  be  vastly 
lightened. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
gineering-Contracting. If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 


us  and  wc  will  notify  promptly  the  leading 
manufacturers. 

No.  0309.  Reinforced  Concrete. — Concrete 
Interlocking  ,St<  el  Corpn.,  !,■!  ICxchange 
Place,  New  York. 

A  bulletin  setting  forth  the  merits  of  the 
du  Miizuel  system  <>l'  reinforcing  concrete 
with  corrugated  sheet  steel,  that  can  be 
adapted  to  all  kitiils  of  concrete  construc- 
tion. Tl;e  Miaii.N-  claims  of  superiority  are 
set  forth,  and  iliagnims  are  given  showing 
llie  safe  loading  of  slabs  with  this  style  of 
reinforcement. 

No.  0910.  Water  Proofing.— The  V.  S.  Wa- 
terproollng  Co.,  St.  James  Building,  New- 
York. 

A  12-page  pamphlet  telling  of  the  advan- 
tages of  Wunner  Bltumen-Knmlsion  for  wa- 
terproofing cement.  concrete  and  stone. 
Mixed  with  mortar  it  is  applied  to  the  work 
either  during  or  after  construction.  Direc- 
tions for  preparation  and  application  are 
given.  Also  results  obtained  with  this  meth- 
od of  waterprouling  are   listed. 

No.     0911.       Wood      Blocks The     Wyckoft 

Pipe  &   Creosoting  Co.,   50  Church   St.,   New- 
York. 

A  la-page  pamphlet  entitled  "The  Modern 
Pavement  for  Streets  and  Bridges,"  devoted 
to  setting  forth  the  merits  of  the  Wyckoft 
creosoted  wood  block.  These  blocks  are  dis- 
tinguished from  others,  so  the  manufactur- 
ers state  in  many  ways,  the  two  principal 
ones  being,  that  they  are  all  the  same  size 
and  all  are  saturated  with  ereusote. 

No.  0912.  Teredo  Proof  Paint.— The  Tere- 
do-Proof Paint  Co.,  17  Battery  Place,  New 
Y'ork. 

This  16-page  catalog  tells  of  the  use 
of  Kennon's  Teredo  Proof  Paint  for  marine 
use  and  wood  preservation.  The  paint  is  ap- 
plied hot  and  protects  the  wood  from  rot 
and  against  the  ravages  of  sea  boring  in- 
sects and  animals.  Much  valciable  informa- 
tion regarding  the  use  of  this  paint  is  given, 
and  also  testimonials  regarding  its  success- 
ful use. 

No.  0913.  Steel  Flumes.— T.  C.  Egleston, 
714    Ideal    Building,    Denver,    Col. 

A  32-page  catalog  of  the  Maginnis  gal- 
vanized steel  flume,  showing  it  in  successful 
use  in  various  parts  of  the  west.  This 
flume  is  made  in  various  sizes  and  is  used 
for  power,  mining  and  irrigation  purposes. 
Many  advantages  are  claimed  for  it  over 
wooden  flumes,  one  being  that  the  steel 
flume  does  not  leak.  The  catalog  shows  how 
the  flume  is  put  together,  and  method  of 
erecting  bents  and  carrying  it  across  gal- 
leys and  along  mountain  sides. 

No.  0914.  Reinforced  Concrete.  —  Leibu 
Hermann,  11  Broadway,  New  York. 

An  8-page  folder  describing  the  Hermann 
system  of  concrete  steel  floor  construction, 
whicli  is  claimed  to  save  from  4  to  12  cts. 
per  square  foot  of  floor  surface  over  any  oth- 
er type  now  in  use.  It  is  a  panel  construc- 
tion, consisting  of  a  flat  slab  supported  bv 
columns  and  beams  so  that  the  ceiling  is  di- 
vided by  the  beams  into  square  or  rec- 
tangular   panels. 

No.  0915.  Steam  Shovels.- The  Vulcan 
Steam  Shovel  Co.,   Toledo.  Ohio. 

A  leather  bound  120-page  book  describing 
the  various  styles  and  sizes  of  the  steam 
shovels  manufactured  by  this  well  known 
company.  Many  half-tone  cuts  show  the 
shovels  at  work,  thus  indicating  their  adapt- 
ability for  different  kinds  of  excavation.  Be- 
sides this  large  catalog,  the  Vulcan  Steam 
Shovel  Co.  issues  a  number  of  smaller  caUi- 
logs,  each  diverted  to  a  separate  class  of 
shovels,  known  under  various  heads,  as 
Heavy  Duty  Steam  Shovel;  Shovels  for  Dig- 
ging Trenches;  The  Revolving  Shovel:  the 
Electric  Shovels  and  some  half  dozen  other 
headings.  These  small  pamphlets  give  di- 
mensions and  complete  specifications  of 
each  style,   size  and  type  of  shovel   made. 

No.  0916.  Concrete  Piles.— Raymond  Con- 
crete Pile  Co.,   140  Cedar  St.,  New  Y'ork. 

This  22-page  catalog  of  standard  size  6x9 
Ins.,  is  handsomely  printed  and  is  descrip- 
tive of  the  Raymond  system  of  concrete  fil- 
ing. The  method  of  making  and  placing 
these  piles  are  show-n,  and  a  comparison  of 
the  use  of  concrete  and  wooden  piles  is 
made.  SiieclHcations  for  concrete  piles  are 
given,  and  a  list  of  some  of  the  users  of  the 
l\a>-mnnd  ]>ile  comj^Ietes  the  catalog. 


Standard  Plans  for  Highway  Bridges 
of  Reinforced  concrete 

Thpse  pl.-i?!?  cIvccdTtiplrlr  lirtnlls.  hills  ot  mutorliil.etr. 
iiiiil  iirc  fri'c  trniii  icitcrilid  li-jiliircy,  1  .-ilsti  prcpiirc 
Kprclal  pliins  for  hrnlL'rs  f>r  otlu'r  stnirttlrcs  at  rcason- 
unir  rites  .aiiil  invite  rorn'spdrulcucc  with  Contriictors 
ri-(iiilrliii;  sui-h  pliins  for  romix-tlllvi'  buldlnc.  etc 
WILliLR     J.     WATSON.    Member    Am.    Soc.    C.    H. 

I'xpcrt  Deslctier  iind  Inspector  of  Bridces 
ritlzi-ns  niillillni:  clevelnnd  Olilii 


Rock  Excavation 

Methods  and  Cost 
By 
HALBERT  P.  GILLETTE, 
M.  Am.  Soc.  C.  E.     Editor  "Engineer- 
ing-Contracting." 

Oiie  superintendent  who  purchased 
this  book  about  a  year  ago  writes  us 
that  he  has  cut  the  cost  of  his  drilling 
and  blasting  practically  In  two  since 
he  received  the  book  and  applied  the 
methods  given  by  Mr.  Gillette.  We 
doubt  whether  such  a  statement  has 
ever  before  been  truthfully  made  of 
any  books  except  those  written  by 
Mr.  Gillette.  His  books  are  pracUcbl 
books  for  practical  men,  and  the  key- 
note throughout  is  economy — how  to 
save  money  on  the  work  and  how  to 
increase    the   output. 

"Rock  Excavation"  has  chapters  de- 
scribing: 

Rocks  and   Their  Properties. 

Methods   and    Cost   of    Hand    Drilling. 

Machine  Drills  and   Their  Use. 

Steam    and    Compressed    Air   Plant*. 

The  Cost    of  Machine    Drilling. 

Cost  of  Diamond  Drilling 

Explosives. 

Charging  and   Firing. 

Methods    of    Blasting. 

Cost  of  Loading  and  Transporting  Rock. 

Quarrying    Stone. 

Open   Cut    Excavation. 

Methods     and     Costs     on     the  Chicago 
Drainage    Canal. 

Cost   of   Trenches  and    Subways. 

Subaqueous   Excavation. 

Cost  of   Railway   Tunnels. 

Cost    of    Drifting.    Shaft     Sinking     and 
Sloping. 

Cloth,  5}x7  in.,  384  pages,  56  figures  and 
illustrations:  S3  net  postpaid. 


Earthwork 

And  Its  Cost 

By 

HALBERT  P.  GILLETTE, 

M.  Am.  Soc.  C.  E.  Editor  "Engineer- 
ing-Contracting." 

A  book  that  should  be  in  the  hands 
of  every  man  who  Is  in  charge  of 
"moving  dirt,"  whether  with  pick  and 
shovel,  plow  and  scraper,  steam  shov- 
el and  dredge,  or  any  other  tool  for 
digging  and  conveying  earth.  The 
contents    Include: 

The  Art  of  Cost  Estimating. 

Earth    Shrinkage. 

Earth    Classiflcatlon. 

Cost    of    Loosening  and    Shoveling. 

Cost   of  Dumping,    Spreading,    Rolling. 

Cost   of  Wheelbarrow*  and  Carta. 

Cost    by   Wagons. 

Cost   by   Buck  and   Drag  Scrapers. 

Cost  by  Wheel  Scrapers 

Cost    by    the   Elevating  Grader. 

Cost    by    Steam    Shovels. 

Cost  by   Cars. 

How   to   Handle  a    Steam  Shovel  Flant. 

Summary  and    Table  of  Costs. 

Cost  of  Trenching  and  Pipe  Laying. 

The  Cost   of  Hydraulic   Excavation, 

Cost    of   Dredging. 

Miscellaneous    Cost   Data, 

Earth   and    Earth    Structures, 

Rapid   Field  and  Office  Survey  Work. 

Overhaul    Calculation. 

A  Small  "Home-."VIade"  Dipper  Dra4g« 
or    Steam    Shovel. 

Detailed    Description   and   Drawing*. 

Cost  of  Making  the  Dredge. 

Coat  of  Operating. 

Cloth,  5x7)  in.,  360  paite;,  50  fiiurea  and 
illustrations:  $3.00  net  postpaid. 

The  Myron  C,  Clark  Publishing  Co. 

335  Dearborn  St..  CHICAQO 
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CONTRACT    NEWS  ^P. 

Oct. 

' Oct. 

INDEX.  8c{: 

PAOBS  Opt 

Bids  Asked 4:i  Oct. 

Bridges 13  Oct.' 

Buildings 44  Oct. 

Oct 

Roads  and  Streets 44  Oct'. 

Sewers 44  Oct! 

Water  Supply 4.".  Oct. 

Excavation 4.^  Oct' 

Miscellaneous 4.^  Oct. 

Material.  Machines,  etc 45  Oct. 

Oontracts  Let 45  g°J; 

—  Oct.' 

'  Oct. 

We   shall  welcome  any   news   notes  that  Oct. 

our   readers   may   send   in.     Notes  of  con-  oct! 

tracts  awarded,  bidding  prices,  etc.,  will  be  Oct. 

Mpecially  acceptable.  Oct. 

Oct. 

^^=^=^^=^^^^^===^=^^=^  Oct. 

BIDS  ASKED  Oct! 

Oct. 

Bridges.  Oct. 

81cU   Open.  See    Issue. 

.   Burlington,    N.    C Oct.     7 

Oct.       7.  York,    Pa Sept.  30  Oct. 

Oct.       8.  Peru,    Ind Sept.  30  Oct. 

Oct.       S.  Eldorado.    Kan Oct.     7  Oct. 

Oct.       8.  Rlarianna,    Ark Oct.     7  Oct. 

Oct.       8.  Rushvillf.    Ind.     . .  .• Oct.     7  Oct. 

Oct.       8.  Indianapolis,   Ind Oct.     7  Oct. 

Oct.       9.  Cincinnati.     O Sept.  23  Oct. 

Oct.       9.  Manhattan,  Kan Sept.  30  Oct. 

Oct.       9.  Easton,   Pa Oct.     7  Oct. 

Oct.       9.  Princeton.    Ind Oct.     7  Oct. 

Oct.       9.  Brookville.   Ind Oct.     7  Oct. 

Oct.     12.  Cincinnati.    O Sept.  23  Oct. 

Oct.     12.  Los   Angeles,    Cal Sept.  30  Oct. 

Oct.     12.  Toledo.    O Oct.     7  Oct. 

Oct.     12.  Mt.  Vernon.    O Oct.     7  Oct. 

Oct.     12.  Oakland,  Cal Oct.     7  Oct. 

Oct.     13.  Kansas    City,    Mo Sept.  30  Oct. 

Oct.     14.   Oakland,    Cal Sept.  30  Oct. 

Oct.     14.   Philadelphia.    Pa Oct.     7  Oct. 

Oct.     15.  Sioux  Falls,    S.    Dak Sept.  30  Oct. 

Oct.     15.  Lisbon.    O Oct.     7  Oct. 

Oct.     15.  Muskogee,    Okla Sept.  30  Oct. 

Oct.     17.  Lancaster,    O Sept.  30  Oct. 

Oct.     19.  Zanesville,    O Sept.  30  Oct. 

Oct.     19.  New   Ulm.    Minn Oct.     7  Oct. 

Oct.     23.  Cincinnati,    O Oct.     7  Oct. 

Oct.     24.  Wilmington,   O Oct.     7  Nov. 

Oct.     26.  San    Bernardino,    Cal Oct.     7  Dec. 

Oct.     30.  Jacksonville,    Fla Oct.     7 

Buildings. 

Oct. 

Oct       7.  Fort  Washington,    Md Sept.     9  Oct 

Oct.       7.  Pittsburg,    Pa Sept.  23  Oct. 

Oct.       8.  Hagerstown,   Md Sept.     9  Oct 

Oct.       8.  New  York,    N.    Y Sept.  30  Oct' 

Oct.       8.  Winnipeg.     Man Sept.  30  Oct 

Oct.       S.Amelia    C.    H..    Va Sept.  30  Oct 

Oct.       9.  Fort  Howard.    Md Sept.  16  Oct 

Oct.       9.  .Salt  Lake  City,  Utah Oct.     7  Oct 

Oct.     10.  Butte,   Mont Aug.  19  Oct 

Oct.     10.  Paris.  Ill Sept.  23  Oct' 

Oct.     10.  Milwaukee,   Wis Oct.     7  Oct 

Oct.     12.  Cuvahoga    Falls,    O Sept.  30  Oct 

Oct.     12.  Natchez.  Miss Oct.     7  Oct 

Oct.     12.  Council  Bluffs.  la Oct.     7  Oct 

Oct.     14.  Baltimore.    Md Sept.  30  Nov 

Oct.     15.  Marietta.    O Sept.  23 

Oct.     15.  Fort    Andrews.    Mass Sept.  23 

Oct.     15.  Bnmswick.    Ga Sept.  30 

Oct.     15.   Portsmouth,    Va Oct,     7 

Oct.     15.  Davton.  O Oct.     7  

Oct.     15.  New  York,  N.  Y Oct.     7  _    . 

Oct,     16.  Lima.    O Sept.  30  Oct. 

Oct.      16.  New    York.    N.    Y Oct.     7  ,_    , 

Oct.     17.  Washington,   D.   C Sept.  23  Oct. 

Oct.     17.  Toledo,    O Oct.     7  _   , 

Oct.     19.  San  Juan.  P.  R Sept.     2  Oct. 

Oct.     19.  Fort     Monroe.    Va Sept.  Sf*  ^, 

Oct.     19.  Fort    Monroe,   Va Oct.     7  Oct. 

Oct.     20.  T^s    Angeles.    Cal .=!ept.  23  - 

Oct.     20.  Puehlo.    Colo Sept.  30  Oct. 

Oct.     21.  Mitcliell.   S.  Dak Oct.     7 

Oct.     21.  Ann   Arbor.    Mich Oct.     7  Oct. 

Oct.     23.  Fort    Dupont.    Del Sept.  30 

Oct.     30.  Carthage,    Mo Sept.  30  Oct. 

Nov.      2.  Chicago.   Ill Oct.     7 

Nov.      4.  North    Chicago,    111 Sept.  30  Oct. 

Nov.       4.  Marietta,    Ga Oct.     7  ^. 

Nov.      S.Cleveland,    O Sept.  30  Oct. 

Nov.      5.  Winfield.  Kan Oct.     7  ^ 

Nov.      9.  St.   Paul.  Minn Oct.     7  Oct. 

Nov.    10.  Toledo,    O Oct.     7  q^j 

Roads  and  Streets.  Oct. 

Oct.       7.  Muncie.    Ind Sept.  30  Oct. 

Oct.       7.  La   Favette.    Ind Sept.  3" 

Oct.       7.  Chicago,     111 Sept.  30  Oct. 

Oct.       7.  Normal,    HI Sept.  30 


S.   Pittsburg,     Ph Sept.  30 

S.   Blooniiiigton,  111 Oct.     7 

9.  Charleston,     W.     Va Sept.  30 

11.  Dayton.    O Oct.     7 

9.   St.    Louis.   Mo Oct.     7 

10.   llarrisluirg.    Pa Oct.     7 

12.  Fort   Thomas,    Ky Sept.  30 

12.  Chicago.    Ill Oct.     7 

12.  Oakland,  Cal Oct.     7 

12.  Boechview,   Pa Oct.     7 

13.  Mansfield,    O Oct.     7 

14.  Cleveland,    O Sept.  23 

14.  Cleveland,    O Sept.  3" 

15.  New  York,  N.  Y Oct.     7 

15.  New  York.  N.  Y Oct.     7 

15,  Kansas  City.  Mo Oct.     7 

15.  Rockford,    111 Oct.     7 

16.  Cincinnati,    O Sept.  3" 

16.  York,    Pa Sept.  30 

16.  Media,    Pa Sept.  30 

16.  Carlisle,    Pa Sept,  3" 

16.  Monticello.   Ind Oct.     7 

17.  Terre  Haule.   Ind Oct.     7 

17.  Youngstown.  O Oct.     7 

19.  Haworth.    N,    J Sept,  30 

19.  Kansas    Citv,    Kan Sept.  30 

19.  Oak    Forest,    111 Oct,     V 

20.  Newlnirgh   Heights,   O Oct.     7 

21.  Oakland.   Cal Oct.     7 

21.  Cleveland,   O Oct.     7 

22.  Wavnesburg.   Pa Oct.     7 

22.  Pittsburg.    Pa Oct.     7 

23.  Cincinnati.     O Sept.  30 

26.  Wilkeshane.  Pa Oct.     7 

Sewers. 

S.  Parkershurg.  W.  Va Oct.     7 

9.  Louisville,    Ky Sept,  23 

9.  Salt   Lake   City,   Utah Sept.  30 

9.  Davton.    O ^.Oct.     7 

9.  Columbus,   O Oct.     7 

10.  Adams,    Minn Sept.  23 

10.   Raleigh.    N.    C Oct.     7 

10.  Sandiiskv,    O Oct.     7 

12.  .Tefterson,    O Sept.  23 

12.  .lefferson,    O Sept.  23 

12.  Fond  du  Lac,  Wis Oct.     7 

12.  W,'>shington,    D.   C Oct.     7 

12.  Steubenville.    O Oct.     7 

13.  Cleveland.   O Oct.     7 

13.  Springfield,  Minn Oct.     7 

14.  Baltimore,     Md Sept.  23 

14.   St.  Joseph.  Mich Oct.     7 

14.  Philadelphia.    Pa Oct.     7 

H.Columbus,   O Oct.     7 

15.  Chicago.    Ill Sept.  23 

15.  Pipestone.    Jlinn Sept.  30 

16.  Louisville.    Ky Oct.     7 

21.  Louisville.    Kv Oct.     7 

23.  Fort   Du   Pont,    Del Sept,  30 

26.  Wilkesbarre,     Pa Sept.  30 

28.  Rve.    N.     Y Sept.  30 

2.  Selma,  Cal Oct.     7 

1.  Guayaquil.    Ecuador   Oct.     7 

■Water  Supply. 

T.Otoe.    Okla Sept.  16 

7.  Brooklvn.    N.    Y Sept.  30 

7.  Chicago,    III Sept,  30 

10.  Alba,    Mo Sept.  30 

12.  Kvansville.    Tnd Sept.     9 

12.   Burlington.    Colo Oct.     7 

14.   Richmond.    Va Sept.  23 

14.  Kings  Park,  N.   Y Sept.  30 

14.  Chagrin    Falls.    O Sept.  30 

19.  East  Grand  Forks,  Minn Oct.     7 

19.  Oakland.   Md Oct.  7 

20.  Lower  BnUe.   S.  Dak Oct.  7 

2S.  Verona.    N.    J Sept.  23 

29.  Helena.    Xtont Oct.  7 

30.  Passaic,    N.    J Sept.  16 

2.  Cohoes.    N.    T Sept.  16 

Miscellaneous. 

— .   Boston,    ^'ass  . 

Street  Lighling  Systems.  Oct.     7 
7.     Elmlra,    N.    Y., 

Wall.   Sept.     9 
7.  New  York.  N,   Y., 

Electric    Wiring,  Sept.  30 

7.  Baltimore.    Md.. 

Boat    Repairs,  Sept.  30 

8.  Atlantic,    la.. 

Gas  Holder,  Sept.  23 
8.  Dayton,    O.. 

Smoke   Consumer.  Sept.  30 

8.  Delaware.  O.. 

Street   Lighting.  Oct.     7 

9.  Fort  Gaines,   Ala.. 

Wharf.    Sea  Wall.  Sept.  1« 
12.  Reading.    Pa., 

Garbage   Removal.  Sept.  30 

12.  New  York.   N.   Y.. 

Electrical    Work.  Oct.     7 

13.  New  York.   N.   Y.. 

Garbage  Disposal,  Sept.  30 
13.  Marion.  Ind.. 

Elecf-tc    Light     Plant.  Oct.     t 

13.  Chicago,    III.. 

Conduit    System,  Oct.     7 

14.  Bangor.   >'e.. 

Removing  Wreck,  Sept.  23 

15.  Chicago.   111.. 

Wooden    Platform,  Oct.     7 


Oi-i.     17.  Norfolk,   Va., 

Wharf,  Etc.,  Oct.     7 
Oct.     20.  Oneonta,  N.   Y., 

Street    Lighting,  Sept.  30 
Oct.     24.  Chicago.   III.. 

Foundation     Work,  Oct.     7 
Oct.     26.  NalionarSoliiicrs  Home, 

Tenn.,  Flagstaff,  Oct.     7 

Nov.      2.  Washington,  D.  C, 

Submarines,  Aug.     i 
Nov.    17.  Mobile,   Ala., 

Lock    and    Dam.  Sept.  23 

Excavation,  Earth  and  Rock. 

Oct.       8.  Cerro  Gordo,   111., 

Ditch   Work.  Sept.   16 
Oct.       8.  Winnipeg.    .Man., 

Filling,  Sept.  30 
Oct.       9.  Walnut,    111., 

Ditch    Work. Sept.  23 
Oct.       9.  Port    .\rthiir.   Ont., 

Dredging,  Oct.     7 
Oct.     10.  Carthage,  O.. 

Grading.   Drains,  Sept.  23 
Oct,  10.  Elbow  Lake.  .Minn.. 

Ditch    Work.  Sept.  23 
Oct.     10.  Oregon,  Mo., 

Ditch  Work,  Sept.  30 
Oct.     10.  Memphis,    Tenn., 

Levee   Work,  Oct.     7 
Oct.     10.  Fowler,    Ind., 

Ditch   Work,  Oct.     7 
Oct.     12.  Red  Lake  Falls,  Minn.. 

Ditch    Work.  Sept.  30 
Oct.     14.  Chicago,   Ill- 
Rock   Excavation,  Sept.  If 
Oct.     14.   Brooklyn,  N.    Y., 

Dredging,  Oct.     7 
Oct.     14.  VIcksburg,   Miss,, 

Levee  Work,  Oct.     7 
Oct.     20.  Peterboro,  Ont.. 

Canal    Work.  Oct,     7 
Oct.     21.  Crookston,   Minn., 

Ditch   Work,  Sept.  30 
Dec.       1.  Hawaii, 

Dredging,  Sept.  23 

Materials,Machines,Supplies,Tools,Etc. 


Oct. 
Oct. 

8. 

Oct. 

8. 

Oct. 

8. 

Oct. 

8. 

Oct. 

8. 

Oct. 

9. 

Oct. 

10. 

Oct. 

10. 

Oct. 

10. 

Oct. 

10. 

Oct. 

12. 

Oct.     12 


Washington,  D.  C. 

Cranes, 
Boston.    Mass.. 

Junction   Boxes.   Cable, 
Nat'l   Soldiers  Home,    Tenn 
Cement.    Stone,    Etc., 
New   York,   N.    Y.. 

Portland    Cement. 
Kansas  City,  .Mo., 

Pipe, 
Scranton,  Pa., 

Garbage    Wagons 
Columbus,   O.. 

Book   Stacks 
Boston,   Mass.. 

Boilers,    Etc., 
Chicago,  111., 

Line   Wire, 
Ft.  George  Wright.  Wash.. 
Track   Scale. 
Fessenden,  N.  Dak.. 

Gasoline   Engine, 
Washington.  D.  C, 
Derricks.  Hoisting  Engines, 
Etc., 
Los  Angeles,  Cal.. 
Motor,    Electric   Locomo- 
tives, Etc., 
Chicago.   111.. 

Electric  Light  Wire, 
Vancouver,    B,    C. 

Pipe. 
Richmond,   Va., 

Pipe.    Etc. 
Brownwoovl.  Tex.. 

Pumping   .Machinery, 
New  York,   N.    Y.. 

Broken  Stone, 
Washington.  D.  C. 

Clam   Shell    Dredges, 
Soldiers  Home.  Cal., 

Motor.    Dynamo, 
Washington.  D.  C. 

Cranes, 
Houston,  Tex., 

Pumnlng  Engine, 
Washington.  D.  C. 

Rock    Crushing   Plant. 
Fort  Sam  lIousti>n.  Tex.. 

Electric    Elevator, 
Chicago.  111.. 

Generators.  Pumps.  Boilers, 
Etc., 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Marlanna,  Ark.— rntU  Oct.  8.  by  ■«'.  T. 
Derrick.  Cnuntv  Judge,  for  building  bridge 
350  ft.  long  and  from  5  ft.  to  12  ft.  high,  on 
new  road  west  of  More. 

Oakland,  Cat.— Until  Oct.    12.     by    County 


Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov 


13. 
14. 
14. 
15. 
15. 
16 
16. 
17. 
19, 
19, 
2S. 
2 


Sept.  1( 

Sept.  1« 

'Sept.  23 

Sept.  30 

Sept.  30 

,  Oct.  7 

,  Oct.  7 

Sept.  23 

Sept.  30 

Sept.  30 

,  Oct.  7 

Sept.  23 

Sept.  30 

,  Oct.  7 

Aug.  It 

Sept.  23 

,  Oct.  7 

.  Oct.  7 

Sept.  23 

Sept.  30 

.  Oct.  7 

Sept.  23 

Sept.  30 

Oct.  7 

Oct.  7 
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JSuporvlsors,  John  V.  CiMik.  c'lork,  for  cnn- 
atructlnp  concrrle  urch  brUlKU  over  MlsHlnn 
•Crook. 

San  Bernardino,  Cal. — rntll  11  n.  m.,  Oct. 
2fi,  hy  Cniiiily  Siiporvi.siii-s.  for  tho  oDnstruc- 
tlon  of  a  hrldKo  t»vor  Alnjiivo  Rlvor.  iiorlli  of 
HarHtow.  Tho  hrltlKO  will  have  a  Intal  lenRth 
of  2)10  ft.  center  to  center  of  end  piers  and 
<7onsiHts  of  one  through  pin  ct>nnerted  10- 
panel  truss  brtd^o  resting  on  concrete  bulk- 
li.-ads. 

Jacksonville,  Fla.— ITntil  Oct.  30,  by  C. 
Henedlil.  Chairman,  for  erection  of  two 
lii'ldK''.**  on   Tallrraml   Koati. 

Brookvllle,  Ind.— Intil  2  p.  m..  Oct.  9.  by 
Chn.s.  A.  Miller,  County  Auditor,  for  con- 
structing two  arcli  bridges  and  ai)proaches. 

Indianapolis,    ind I'ntll   10  a.    m..   Oct.    8. 

ity  .Mhert  i^alini.  t'oiinty  Auditor,  for  con- 
structing following:  Bridge  o\-i'r  r>oe  Creek, 
Franklin  Township:  higli  truss  bridge  over 
Little  Kaglc  Creek.  Wayne  Townsliip:  bridge 
«ver  White  Lick  Creek  In  W.iyne  Township; 
concrete  culvert  In  Centre  Township. 

Princeton,  Ind.— Until  Oct.  9.  by  County 
Auditor,  for  constructing  steel  bridge. 

Rushvllle.  Ind.— I'ntll  2  p.  ni..  Oct.  8,  by 
A.  L.  Winshlp.  t^ount\'  vViidltor,  for  construc- 
tion and  rejiair  of  nine  bridges. 

Eldorado,  Kan.— Until  Oct.  8.  by  W,  H. 
■Clark.  County  Clerk,  for  the  construction  of 
the  following  bridges  and  piers:  100-ft.  span 
steel  bridge  In  Little  Walnut  Township;  100- 
ft.  ."ipan  steel  bridge  and  a  36-ft.  approach 
in  Murdock  Township:  7G-ft.  span  steel 
bridge  and  a  24-ft.  approach  in  Augusta 
Township:  2-l-ft.  concrete  bridge  in  Benton 
Township. 

New  Ulm,  Minn.— Until  Oct.  19.  by  Ernst 
Wielierski,  City  Clerk,  for  the  construction 
of  eonorete-steel  approaches  12.5  ft.  long  with 
roadway  to  the  Middle  bridge  in  the  city. 
Plans  and  specitioations  are  on  tile  with  Citv 
Clerk.  H.  F.  Bloomquist,  City  Engineer. 

Burlington,  N.  C. — Carolin.a  Engineering 
Co.,  L.  C.  Carter,  General  Manager,  Biu'ling- 
ton.  N.  C.,  has  the  contract  for  two  highway 
bridges  across  the  Cape  Fear  River,  one  at 
Llllihgton  and  the  other  at  Duke.  N.  C.  .and 
invites  bids  on  the  construction  of  four  river 
piers  of  1:3:6  gravel  concrete,  the  total  yar.d- 
age  being  about  1.100.  The  bottom  is  report- 
ed as  being  solid  rock,  the  water  as  about 
<!  ft.  deep,  and  gravel  and  sand  as  being  near 
by. 

Cincinnati,  O. — Until  noon,  Oct.  23.  by 
County  Commissioners,  Fred  Dreihs,  Clerl\, 
for  following  county  work;  Under  Specifica- 
tions No.  772,  for  the  repair  of  the  floor  of 
the  bridge  over  the  Great  Miami  River  at 
\'i'niee  in  Colerain  Township. 

Lisbon,  O. — Until  Oct.  l.i.  by  County  Com- 
tiiissioners.  for  constructing  steel  declt  bridge 
with  concrete  floor  in  Fairfield  Township.  B. 
M.  French,   Salem,   O.,  is  County  Surveyor. 

Mt.  Vernon,  O Until  noon.   Oct.   12.  by  C. 

A.  Mitchell.  County  Auditor,  for  constructing 
superstructure  of  bridge  in  Wayne  Town- 
ship, superstructure  of  bridge  in  Howard 
Township  and  substructure  of  bridge  in  Col- 
lege Township. 

Toledo,  0.— Until  Oct.  12,  by  D.  T.  Davies. 
County  .\uditor.  for  constructing  bridge  over 
Swan  Creek  on  Road  No.  366  in  Adams 
Township. 

Wilmington.  0.— I'ntil  11  a.  m..  Oct.  24, 
by  .1.  M.  Fish'T.  County  Auditor,  for  extend- 
ing and  reinforcing  substructure  and  erect- 
ing new  superstructure  over  Little  Rattle 
Snake  Creek  in  Sabnia.  Bridge  is  to  be  of 
steel,  85  ft.  x  20  ft.  with  concrete  floor  and 
5-ft.  walk. 

Easton,  Pa.— I'ntil  10  a.  m..  Oct.  9,  by 
County  Commissioners.  L.  A.  Francisco,  En- 
gineer, for  constructing  bridge  over  Bushklil 
Creek. 

Philadelphia,  Pa.— Until  noon,  Oct.  14,  by 
George  R.  Stearns,  Director  Public  Works, 
for  constructing  bridge. 


Buildings. 


Bids  are  asked  on  following  work,  the 
notee  being  arranged  alphabetically  by 
states: 

Marietta,  Ga.— I'ntil  3  p.  m..  Nov.  4.  by 
•lames  Knox  Taylor.  Supervising  Architect, 
Washington.  I).  ("..  for  thi'  construction  com- 
plete of  the  U.  S.  Post  Offlee  at  Marietta. 

Council  Bluffs,  la.— Until  Oct.  12.  by  A.  W. 
<;asady.  City  Clerk,  for  constructing  fire  sta- 
tion. 

Chicago,  III.— Until  11  a.  m.,  Nov.  2,  by 
.John  J.  Hanberg.  Commissioner  Public 
Works.  Room  70.i.  200  Rjindolph  St..  for  the 
general  work  required  in  connection  with 
the  construetion  of  the  new  city  hall  build- 
ing. Hoiablrd  &  Roche,  Architects,  16th 
Floor.  Monadnoek  Block.  Official  advertise- 
ment will   be   found  elsewhere  in   this  Issue. 

WInfield,   Kan.— Until  10  a.  m.,  Nov.   5,   by 


L.  10.  Simes.  Secretary  Southwest  Kansas 
Conference  College,  for  tin?  complete  erection 
of  a  stone,  .slate  roofed.  3-Htory  college  build- 
ing, for  the  above  named  e(>llege.  .Malcolm 
S.    .\builn.    .\r.hlteet,    llannlljal,    .Mo. 

Ann  Arbor,  Mich.  -I'ntil  10  a.  m.,  Oct.  21 
(I'ostponi-ment  from  .Sept.  22)  by  Board  of 
Itegenls.  S.  W.  Smith,  ,Secretary,  of  Univers- 
ity of  .Mi<'higan.  for  erecting  an  addition  to 
the  Engineering  Huliiiing.  Albert  Kahn, 
Arcliileel,  58   Uifayette   Blvd.,   Detroit,  MIcii. 

St.  Paul,  Minn.— Until  3  p.  m.,  Nov.  9,  by 
.James  Knox  Taylor,  Supervising  Architect. 
Waslilngton,  I).  C.  for  the  eompli'lion  of  the 
tower  on  the  U.  S.  Post  (Jlllei'.  Court  House 
arni   Custom   House. 

Natchez,  Miss.— Until  Oct.  12.  by  Board  of 
l*'du<-aIioii,  ii.  t;.  Glisenberger,  for  construct- 
ing building  for  Carpenter  elementary 
school. 

New  York,  N.  Y.— Until  11  a.  m..  Oct.  15, 
by  Ltuiis  F.  Haffen,  President  Brtmx  Bor- 
ough, 177th  St.  and  3rd  Ave.,  for  furnishing 
labor  and  mati'rlals  required  for  the  erection 
and  rouqiletion  of  stable  building,  wagon 
iiouso  and  tunnel  for  the  use  of  the  Bureau 
of  Highways  of  the  Borough  of  the  Bron.x, 
to  be  erected  at  north  side  of  East  181st  St. 
Webster  Ave.  and  Park  Ave.  Security  re- 
quired   Is  $30,000. 

New   York,    N.    Y Until   2   p.   m..    Oct.    10, 

by  Arm<ii\\'  Hoard.  Hall  of  Records,  for  labor 
and  materials  for  alterations,  iinprovements. 
etc..  in  i)Hlli  Regiment  .\rmorv.  Robinson  & 
Knust,  Architects,  164  Fifth  -Vve.,  New  York. 

Mitchell,  S.  Dak.— Until  Oct.  21,  by  Board 
of  Education.  C.  W.  Dowbey,  for  erecting 
high  school  building. 

Dayton,  O. — Until  noon.  Oct.  15,  by  Board 
of  lOduc.ation.  W.  H.  Bus.sard,  Clerk,  for 
labor  and  materials  for  equipping  public 
schools  with  tire  escapes. 

Toledo,  O. — Until  noon,  Oct.  17,  by  Trustees 
Toledo  State  Hospital,  Geo.  R.  Love.  Super- 
intendent, for  labor  and  material  for  erection 
of  a  cold  storage  building  (from  grade  line 
up). 

Toledo,  C— Until  3  p.  m.,  Nov.  10,  by 
.lames  Knox  Taylor,  Supervising  Architect, 
Wasliington,  D.  C.  for  the  construction  of 
tlie  U.  S.  Post  Office  at  Toledo. 

Salt   Lake  City,   Utah.— Until  8  p.   m.,   Oct. 

9.  by  Board  Public  Works,  for  constructing 
brick  building  for  suction  gas  producer  plant. 
L.   C.    Kelse>'.    City   Engineer. 

Fort  Monroe,  Va. — Until  10  a.  m.,  Oct.  19, 
by  Lieut,  David  JIcC.  McKell,  Q.  M.,  for  re- 
pairs to  building  and  plumbing  of  Post  Hos- 
pital. 

Portsmouth,  Va. — Until  Oct.  15,  by  H.  R. 
Hamilton.  Clerk,  1048  Naval  Ave.,  for  erec- 
tion of  2-story  school  building  and  heating 
apparatus. 

Milwaukee,    Wis.— Until    10:30    a.    m.,    Oct. 

10,  by  Board  Public  Works,  Charles  J. 
Poetseli.  Cliairman.  for  doing  tlie  concrete 
work  entering  into  the  construction  of  a 
branch  public  library  building  on  the  south- 
east  corner  of  Madison   St.  and  5th  Ave. 

Milwaukee,  Wis. — Until  10:30  a.  m..  Oct. 
10.  by  Board  Public  Works.  C.  J.  Poetsch. 
Cliairman.  for  building  an  office,  barn,  fence, 
storage  shed,  etc.,  for  South  Sewerage  Dis- 
trict. 

Roads  and  Streets. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Oakland.  Cal.— Until  10  a.  m.,  Oct.  21.  by 
Board  Public-  Works,  Waiter  B.  Fawcett. 
Seei-elar,\'.  for  regrading,  paving  with  asplialt 
and  cvirbing  with  granite  on  Franklin  St. 
Bond  for  $1,01)11  reiiuired  of  successful  bidder. 

Oakland.  Cai.— Until  10  a.  m.,  Oct.  12,  by 
County  Supervisors.  .John  P.  Cook,  Clerk,  for 
grading   on   Davis  St. 

Bloomington,  Mi. — Until  2  p.  m..  Oct.  8.  by 
Boai'd  Local  Improvements,  E.  H.  Packard. 
Clerk,  for  constructing  vitiified  block  pave- 
ment and  combined  concrete  curb  and  gutter 
on   part   of  Wasliington   St. 

Chicago,  111.— Until  11  a.  m.,  Oct.  12.  by 
Department  Public  Works.  Room  705.  200 
Randolpli  St..  for  paving  with  macadam  Ked- 
zie  Ave.,  from  Lawrence  to  Foster  Aves.. 
and  Foster  Ave.  from  Kedzie  to  St.  Louis 
Ave. 

Oak  Forest,  III.— Until  1:30  p.  m..  Oct.  19. 
by  William  Mcljaren.  Superintendent  Public 
Service.  Cook  i_^ounty.  519  County  Court 
House,  (^hlcago.  111.,  for  construction  of  main 
entrance  drive  at   Oak  Forest. 

Rockford,  III.— Until  11  a.  m..  Oct.  15,  by 
Mark  .lardlne.  President  Board  Ivocal  Im- 
provements, for  material  and  paving,  the 
work  including  13.300  sq.  yds.  concrete  foun- 
dation, 660  sq.  yds.  macadam  foundation, 
3,320  cu.   yds.   excavation,  25,956  sq.    yds.   as- 


phalt pavement  and  2,300  Hq.  yds.  brick  pave- 
ment. Ddliiai  advertisement  will  be  found 
elsewln-re   in    this  Issue. 

Montlcello,    Ind I'ntil    Oct.    16,    by    J.    L. 

Ackerman.  County  Auditor,  for  constructing 
macadamized  road  In  Prairie  Township. 

Terre  Haute,  Ind. — Until  Oct.  17,  by  N.  G. 
Walla<e,  County  Auditor,  for  constructing 
gravel  road  in  Nevlns  Township. 

Kansas  City,  Mo — Until  II  a.  m.,  Oct.  15, 
by  .1  L  Darnell.  City  Engineer,  for  tmc  con- 
tract'lor  construclhig  asphalt  pavement,  two 
contracts  for  repairing  asphalt  pavement, 
eight  contracts  for  constructing  artilieial 
stone  curbing,  one  contrjict  for  constriuling 
macadam  pavement,  one  contract  for  con- 
structing concrete  pavement  and  16  contracts 
for  constructing  artlflclai  stone  sidewalk. 

St.  Louis,  Mo.  — Until  Oct.  9,  by  Board 
Public  Imiirovemcnts.  for  paving  portions  of 
six  streets  witli  bitulithic  and  one  street  with 
brick. 

New  York,  N.  Y.— Until  II  a.  m..  Oct.  15, 
by  Louis  K.  llaffen,  Piesident  Bronx  Bor- 
ough, 177th  St.  and  3rd  Ave.,  for  four  con- 
tracts for  repaving  with  asphalt  blocks,  two 
c!Ontracts  for  repaving  with  granite  blocks 
and  one  contract  for  paving  with  asphalt  or 
mineral  rubber  pavement.  Largest  contract 
calls  for  repaving  with  granite  blocks  on  a 
concrete  foundation  a  portion  of  the  roadwav 
of  Webster  Ave.,  between  East  165th  St.  anil 
East  171st.  St..  and  setting  curb  where  ntces- 
.sary,  the  security   required   being  $27,000. 

New  York.  N.  Y.— Until  3  p.  m.,  Oct.  15,  by 
the  Park  Board.  Arsenal  Bldg..  5th  Ave.  and 
64th  St..  for  paving  with  asphalt  tiles  cer- 
tain walks  of  Central  and  other  parks  in  the 
Borough  of  Manhattan.  Security  required  is 
$23.(100.  Bids  ,-ire  also  asked  for  similar  work 
on  ends  of  parks  in  Broadway,  between  60th 
and    suth    Sts.,    the    security   required    being 

$1,S00. 

Cleveland,  O.— Until  11  a.  m.,  Oct.  21,  by 
Count>'  Commissioners,  W.  F.  Black,  for  im- 
proving State  Road  No.  5,  by  grading,  drain- 
ing and  improving  same. 

Dayton,  O. — Until  noon,  Oct.  9,  by  Board 
Public  Service,  W.  A.  Budroe,  Clerk,  for  im- 
provement of  Stewart  St.,  by  3.200  lin.  ft.  of 
grading  sidewalks,  setting  coiHbined  curb  and 
gutter  and  paving  boulder  border  2  ft.  wide: 
also  1,600  sq.   ft.   of  cement  sidewalk. 

Mansfield,  O Until  noon.  Oct.  13,  by  Coun- 
ty Commissioners  for  grading  and  macadam- 
izing 3.25  miles  of  road  in  Springfield  Town- 
sliip. Plans,  etc..  with  County  Commission- 
ers at  Mansfield,  and  .lames  C.  Wonders, 
State   Highwas-   Commissioner.    Columbus.   O. 

Newburgh  Heights  (P.  C,  Cleveland),  O. — 
Until  S  p.  m..  Oct.  20,  by  P.  S.  Ruggles. 
Clerk  of  Council,  for  grading  and  macadam- 
izing with  slag  from  a  point  827  southerly 
from  Peck  Ave.,  to  a  point  3,840  ft.  souther- 
ly. Ralph  Hecker,  Village  Engineer,  526 
Electiic  Bldg..  Cleveland,  O. 

Youngstown,  O. — Until  1:30  p.  m..  Oct.  17, 
by  Conmiissioners  of  Mahoning  Countv,  for 
macadamizing  2,518  ft.  of  McGuffey  St.  Ed- 
win I).  Haseltine.  Engineer,  1818  Wilson  Ave. 

Beechview,  Pa. — Until  7:30  p.  m..  Oct.  12. 
by  .J.  H.  Zelch.  Borough  Clerk,  for  paving 
with  brick.  Douglas  &  ^IcKnight.  Engi- 
neers. Pittsburg.   Pa. 

Harrisburg,  Pa. — Until  noon,  Oct.  10,  by  W. 
W.  Caldwell.  Commissioner  of  Highways,  for 
grading  on  Sycamore  St. 

Pittsburg,  Pa. — Until  noon.  Oct.  22.  by 
Coiintj'  Commissioners,  for  ■  opsrructing  two 
roads,  1.8  miles  and  2.5  miles  long.  G.  T. 
Barnsle>-.  County  Road  Engineer,  Court 
House,  Pittsburg. 

Waynesburg,    Pa Until    Oct.    22.    by    State 

Highway  Department.  Harrisburg.  Pa.,  for 
constructing  following  brick  and  macadam 
roads  in  Greene  Countv:  Centre  Township, 
16,293  ft.  of  road:  F'ranklin  Township,  Mount 
Morris  road,  21,130  ft.:  Oak  Forest  road. 
Franklin  Townsliip.   3,750  ft. 

Wilkesbarre.  Pa.— I'ntil  Oct.  26.  by  State 
Higliwa>'  lieiiartment,  Harrisburg.  Pa.,  for 
constructing  7.183  ft.  i>f  state  road  in  Hem- 
lock Townsliip,  ,and  25.534  ft.  of  state  road 
and  one  bridge  in  Plymouth  Township. 

Guayaquil,  Ecuador,  S.  A. — See  under  Bids 
Asked — Sewei-age. 


Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Selma,  Cal. — Until  7:30  p.  m.,  Nov.  2.  by 
R.  C.  Gibbs.  City  Clerk,  for  constructing 
sanitar\'  sewer  system  of  \-itrHied  salt  glazeil 
sewer  pipe.  The  work  will  consist  of  the  fM- 
lowing:  Furnishing,  trenching,  laving  and 
backfilling  35.345  lin.  ft.  6-in.  .sewer.  10.576 
lin.  ft.  8-in.  sewer.  5.179  lin.  ft.  10-ln.  sewer, 
576  lin.  ft.  12-in.  sewer  Inside  cltv  limits;  to- 
gether  with    20,474    Un.    ft.    of    12-in.    outfall 
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sewer,  one  sewage  tank  of  19.S00  cu.  ft.  ca- 
pacity, all  according  to  plans  and  specifica- 
tions on  file  with  the  City  Engineer,  Selma. 
Washington,  D.  C. — Until  noon.  Oct.  12,  by 
District  Commissioners,  Room  427,  District 
Bldg..  for  constructing  service  sewer. 

Louisville,  Ky. — Until  noon,  Oct.  If.,  by 
Sewerage  Commission,  Chas.  P.  Weaver. 
Secretary.  Kquilable  Bldg..  for  construction 
■of  Breckenridge  St.  sewer.  Contract  No.  13. 
the  work  consisting  of  building  a  sewer  to 
be  constructed  of  concrete  as  follows;  1.223 
It.  54-in.  diameter;  480  ft.  51-in.  diameter; 
4S4  ft.  43-in.  diameter.  The  average  depth 
•of  cut  is  13.4  ft.,  and  appro.ximately  740  cu. 
yds.  of  concrete  will  be  required. 

Louisville,  Ky.— Until  noon.  Oct.  21.  by 
Sewerage  Commission.  Clias.  P.  Weaver. 
Secretary.  Kiiuitable  Bldg..  for  constructing 
:Sec.  E.  Southern  Outfall  Sewer.  Contract 
No.  14.  The  work  consists  mainly  of  build- 
ing a  sewer  to  be  constructed  of  plain  and 
reinformed  concrete  as  follows:  1.965  ft..  12 
tt.  3-in.  section;  I.SIO  ft..  12  ft.  section; 
.average  depth  of  cut  27  ft. ;  approximately 
5.510   cu.  yds,  of  concrete. 

St.  Joseph,  Mich.— Until  2  p.  m..  Oct.  14. 
1)V  Harrv  L.  Murphy.  City  Clerk,  for  labor 
and  material  lor  building  sewer  No.  8  and 
outlet  sewer  for  southern  portion  of  city. 

Springfield,  Minn.— Until  8  p.  m.,  Oct.  13, 
by  A.  Frederickson,  Village  Recorder,  for 
constructing  3,091  ft.  of  S-in.  sewers,  1,590  ft. 
of  12-in.  sewers,  with  specials,  manholes, 
etc.  Certified  check  for  $300  required  with 
bid.  O.  Claussen,  Consulting  Engineer,  St. 
Paul,  Minn. 

Raleigh,  N.  C— Until  Oct.  10,  by  Greater 
Jlaleigh  Land  Co.,  F.  K.  Ellington,  Vice 
President,  for  constructing  about  6,000  ft. 
■of  6-in.   and   S-in.   pipe   sewer.. 

Cleveland.  O.— Until  noon.  Oct.  13,  by  A. 
R.  Callow,  Secretar.N-  Board  Public  Service, 
for  constructing  sewer  in  East  67th  St..  be- 
tween Harvard  Ave..  S.  E..  and  Clement 
-Ave..  S.  E..  with  a  temporary  outlet  into 
Burke  brook.  Also  for  furnishing,  driving 
piling  and  protecting  the  outlet  of  the  East 
-40th    St.    sewer  at   Kingsbury   Run. 

Columbus,  O. — Until  '  noon.  '  Oct.  14.  by 
Board  Public  Service.  E.  W.  Hirsch.  Secre- 
tary, for  constructing  Michigan  Ave.  relief 
sewer,  the  n-ork  including  551  lin.  ft.  of  42- 
in.  2-ring  brick  sewer  (alternate  bids  for 
concrete  construction).  364  lin.  ft.  36-in.  2- 
ring  brick  sewer  (alternate  bids  for  concrete 
-construction)  and  200  lin.  ft.  15-in.  pipe 
sewer. 

Columbus.  O. — Until  noon.  Oct.  9,  by 
Board  Public  Service.  E.  W.  Hirsch.  Secre- 
tary, for  constructing  storm  water  sewer  in 
Scott  St..  the  work  including  1.931  lin.  ft. 
30-in.  sewer.  2-ring  brick  and  1.043  lin.  ft. 
24-in.  2-ring  brick  invert.  Alternate  bids 
will  be  received  on  reinforced  concrete  pipe. 
Henry  Maetzel,  Chief  Engineer.  Board  Pub- 
lic  Service. 

Dayton.    O Until   noon.    Oct.    9.    by   Board 

Public  Service.  W.  A.  Burdoe.  Clerk,  for 
setting  combined  cement  curb  and  gutter, 
grading  and  paving  sidewalks  on  Irwin  St., 
John  St.,  Broadway.  Mutual  St.  and  Baker 
:St. 

Sandusky,  O. — Until  noon.  Oct.  10.  by 
Board  Public  Service.  B.  J.  McGory.  Clerk, 
^or  constructing  lateral  sewers  in  Water, 
"Market.  Washington,  Jefferson  and  Madison 
:Sts. 

Steubenville,  O. — Until  noon.  Oct.  12.  by 
Board  Public  Service.  H.  C.  Simpson.  Clerk, 
for  constructing  sewers  in  7th  St.  and  in 
Linden   .\ve. 

Philadelphia,  Pa. — Until  noon.  Oct.  14,  by 
George  R.  Stearns,  Director  Public  Works, 
for  constructing  branch  sewers. 

Fond  du  Lac,  Wis. — Until  3  p.  m.,  Oct.  12. 
Viy  Board  Public  Works,  for  constructing 
sanitar.v  sewer  in  North   Main  St. 

Parkersburg.  W.  Va. — Until  8  p.  m..  Oct. 
S,  hv  Board  of  .Affairs.  Fn'nk  Good.  City 
Auditor,  for  material  and  constructing  12-in. 
and    15-in.   sewer.    960   ft.   long. 

Guayaquil,  Ecuador,  S.  A. — Until  Dec.  1. 
t)v  Sewerage  and  Water  Supply  Board  of 
Guavaquil.  for  sewerage  and  paving  work 
lor  the  city.  Plans,  etc..  at  International 
Bureau  of  the  American  Republics.  2  .lack- 
son  PI..  Washington.  D.  C.  with  the  Lega- 
tion of  Ecuador,  at  Washington,  and  with 
the  Consul  General  of  Ecuador.  11  Broadway, 
JJew    York. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Burlington.  Colo.— Until  Oct.  12.  by  Water 
Works  Committee.  "U".  D.  Selder.  Chairman, 
-for  constructing  water  works,  to  include 
5.647  lin.  ft.  4-in.  and  6-in.  cast  iron  pipe. 
T)ump    of    75    gallons    capacity    per    minute. 


liydraiils.  meters,  valves,  etc.,  and  an  ele- 
vated steel  tank  of  60,000  gallons  capacity, 
top   of   tank  to    be    100    ft.   above   foundation. 

Oakland,  Md.— Until  Oct.  19.  by  J.  C.  Dun- 
ham. Tt)wn  Clerk,  for  constructing  water 
works  and  sewer  system.  Pennlman  &  Fair- 
ley,  Engineers,  411  Marino  Bank  Bldg.,  Bal- 
timore, Md. 

East  Grand  Forks,  Minn. — Until  3  p.  m.. 
Oct.  19.  by  C.  P.  Zimmerman,  for  construct- 
ing certain  portions  of  water  works  as  fol- 
lows; (U  furnishing  cast  irim  pipe  and  spe- 
cial castings;  (2)  furnishing  lire  hydrants, 
gate  valves  and  boxes;  (3)  pipe  laying,  (4) 
pump  i>it  and  intake,  (5)  100.000  gallon  steel 
tower  and  tank.  Lowetli  &  Wolff.  Engi- 
neers.   St.    Paul.    Minn. 

Helena,  Mont.— Until  noon.  Oct.  29.  by  J. 
A.  Mattson.  City  Clerk,  for  furnishing  ma- 
terial ami  fonstructin,g  water  works  system. 
reservoir  pipe  line,  and  distribution  system 
for   the  city  of  Helena. 

Lower  Brule,  S.  Dak. — Until  2  p.  m.,  Oct. 
20.  by  the  Commissioner  of  Indian  Affairs, 
Wasliington,  D.  C  for  constructing  an  ar- 
tesian well  at  Lower  Brule,  Indian  Agency, 
South    Ii:ik.ita. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fowler,  Ind. — Ditch  Work — Until  2  p.  m., 
Oct.  10.  by  C.  B.  Whicker.  County  Drainage 
(Commissioner,  for  constructing  ditch  and 
drain. 

Vicksburg,  Miss. — Levee  Work. — Until  Oct. 
14,  by  ('apt.  Clarke  S.  Smith.  U.  S.  Kngrs.. 
for  about   78.000  cu.   yds.   of  levee  work. 

Brooklyn,  N.  Y. — Dredging. — Until  11  a.  m., 
Oct.  14.  by  Bird  S.  Color,  Borough  President. 
for  7.580  cu.  yds.  of  dredging  in  Newtown 
Creek   Canal. 

Memphis,  Tenn. — Levee  Work. — Until  noon, 
Oct.  10.  by  St.  George  Richardson,  County 
Engineer,  for  building  two  levees,  each  re- 
quirin,g  .about   4.000  cu.   yds.   of  earth. 

Peterboro.  Ont. — Canal  Work. — Until  4  p. 
ni..  Oct.  20.  bv  L.  K.  Jones.  Secretary  De- 
partn-.ent  of  Railways  and  Canals,  Ottawa. 
Ont.,  for  the  works  connected  with  the  con- 
struction of  Section  No.  7.  Ontario-Rice  Lake 
Division  of  Trent  Canal.  Plans,  etc..  at  of- 
fice rf  Chief  Engineer  of  the  Department  of 
Riilwavs  and  Canals.  (Ottawa,  and  at  the 
office  of  the  Superintending  Engineer,  Trent 
Canal,    Peterboro.    Ont. 

Port  Arthur.  Ont. — Dredging. — Until  4  p. 
m..  Oct.  9.  by  Nop.  Tessier.  Secretary  De- 
partment Public  Works.  Ottawa.  Ont.,  for 
dredging  required  at  Port  Arthur. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states; 

Chicago,  III. — Conduit  System. — Until  II 
a  m..  Oct.  13.  bv  William  Carroll.  City  Elec- 
trician. Room  403.  76  Fifth  Ave.,  for  con- 
structing an  underground  conduit  system  In 
S'luth  Robev  St..  for  the  Department  of 
Electricity,   city  of  Chicago. 

Chicago,  III. — Foundation  Work.— Until  II 
a  m..  Oct.  24.  bv  Department  Public  Works. 
Rooni  705.  200  Randolph  St..  for  construct- 
ing pump  pit.  suctiori  well,  and  foundations 
for  building  for  pumping  station  engine 
house  at   164th   St.  and  Stewart  Ave. 

Chicago.  Ml.— Wooden  Platform.— Until  11 
a  m  Oct.  15.  bv  Department  Public  Works. 
Room  705.  200  Randolph  St..  for  construct- 
■n-ooden  platform  on  15th  PI.,  between  Loomls 
and   Throop  Sts  . 

Marlon,  Ind.— Electric  Light  Plant.— Until 
930  a  m.  Oct.  13,  bv  Board  Public  Works, 
.Tohn  (S.  Wilson.  Clerk,  for  constructing  addi- 
tion  to  electric  light  plant. 

Boston.  Mass.— Street  Lighting  Systems. — 
Guy  C  Emerson.  Superintendent  of  Streets. 
47  Citv  Hall,  invites  parties  having  street 
lighting  apparatus  adapted  to  systems  other 
than  the  present  svstem  of  low-pressure  gas 
mantles  to  demonstrate,  if  they  so  desire, 
during  the  continuance  of  the  present  con- 
tract for  street  lighting,  with  a  view  to  the 
improvemnet  of  the  present  system  upon  the 
expiration  of  the  present  contract  on  Sept. 
15.    1909. 

New  York,  N.  Y.— Electrical  Work.— Until 
1pm.  Oct.  12.  bv  J.  W.  Stevenson.  Com- 
missioner of  Bridges.  13  Park  Row.  for  fur- 
nishing and  installing  the  electrical  e(iulD- 
ment  for  the  overhead  trolley  system  "f  «he 
Blackwells  Island  bridge  over  the  East  River 
between  the  Boroughs  of  Manhattan  and 
Queens.     Security  required  is  $20,000. 

Delaware.  C-  Street  ^.Lighting.— Until 
noon.  Oct.  8.  by  Board  Public  Service.  R  M. 
Swickheimer.     Clerk,     for     furnishing      and 


nuiintalning  electric  arc  lights  im  mantle 
gas  lights  or  both  for  street  illumination 
purposes  for  a  period  of  ten  y(iars. 

National  Soldiers  Home,  Tenn.  -Flagstaff. 
— Until  noon.  iin.  26.  bv  l^aul  E.  Divine, 
Treasurer,  Mouiilain  Branch,  N.  H.  D.  V. 
S..  National  Soliiiers  Home,  for  furnishing 
all  labin-  and  material  necessary  for  the 
ccmipli'l*.'  constiuetioii  and  erection  of  a  100- 
ft.   iron   MagstafC. 

Norfolk,  Va.-  Wharf,  Etc.— Until  U  a.  m., 
Oct.  17.  by  Bureau  of  Yards  and  Docks, 
Navy  Department.  Washington.  I).  C.  for  a 
timber  wharf  about  350  by  50  ft.,  and 
dredging  about  40.000  eu.  yds.  of  mud.  etc.. 
at   the  navy  yard,   Norfolk. 

Haterials,Machines,Supplies,Tool,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,     D.     C Cranes.- Until     10:30 

a.  m..  (>ct.  17  (pi>stponem'^nt  of  ilale  from 
Oct.  7).  by  Capt.  F.  C.  Boggs.  General  Pur- 
chasing Otilcer.  Isthmian  (ianal  Commission, 
for  furnishing  four  herm  and  four  chamber 
cranes  under  Circular  467. 

Chicago,    III Electric    Light    Wire.— Until 

II  a.  iM..  Oct.  13,  bv  William  Carroll,  City 
Ele<t;i<ian,  Room  403,  76  Fifth  Ave.,  for 
furnishing  the  Department  of  Electricity, 
citv  of  Chicago,  with  approximately  200 
miles  of  No.  6.  B.  &  S.  gage,  triple  braid, 
weatherproof,   copper  line  wire. 

Chicago,  Ml. — Generators.  Pumps,  Boilers, 
Etc.— Until  11  a.  m.,  Nov.  2.  by  .lohn  J. 
Hanberg.  Commissioner  of  Public  Works. 
Room  705.  200  Riindolph  St..  for  the  following 
equipment  in  connection  with  the  new  city 
hall:  (1)  generators.  (2)  switchboard.  (3) 
boilers,  breeching  and  setting.  (4)  furnaces 
and  grates.  (5)  pumps,  tanks  and  high  pres- 
sure piping.  (6)  hyrlraulic  elevators.  (7)  elec- 
tric elevators,  (8)  engines.  Sepaiale  bids 
are  asked  for  each  of  the  above  items,  offi- 
cial advertisements  for  which  will  be  found 
elsewhere  In  this  Issue.  Plans,  etc..  with 
Holabirrl  «-  Roche.  Architects,  16th  Floor. 
MoiiadTiock   Block. 

East  Grand  Forks,  Minn. — Pipe.  Hydrants. 
Etc. — See   under   Bids  Asked — Water   Supply. 

Fessenden,  N.  Dak. — Gasoline  Engine. — 
Until  S  i>.  m..  Oct.  10.  bv  W.  E.  MacDonald. 
City  Auditor,  for  a  8-hp.  36-in.  stroke,  geared 
gasoline  engine. 

New  York.  N.  Y.— Broken  Stone.— Until  11 
a.  m..  Oct.  15.  bv  Louis  F.  Haffen.  President 
Brtinx  Bi>rough.  177th  St.  and  3rd  Ave.,  for 
furnishing  and  delivering  10.000  cu.  yds.  best 
quality  l',<>-in.  traprock  stone  .ind  5.000  cu. 
yds.   best    quality    M-ln.   traprock   .screenings. 

Columbus,  O.— Book  Stacks. — Until  noon, 
Oct.  9.  bv  County  Commissioners.  John  Scott, 
Clerk,  for  furnishing,  erecting  and  complet- 
ing eiglit  d-.uMe.  standard  steel  book  stacks 
in  the  law  lii>rary  room  in  the  court  house. 

Scranton,  Pa. — Garbage  Wagons. — Until  10 
a.  m..  Oct.  8.  by  C.  R.  Acker.  Director  of 
Public  Works,  for  supplying  10  garbage 
wagons. 

Brownwood,  Tex. — Pumping  Machinery. — 
Until  Oct.  15,  by  this  city,  for  furnishing 
machineiy  for  water  works  pumping  station, 
including  single-acting  belt-driven  triplex 
IKiwer  pump  of  1.500.000  gallons  capacity 
daily,  and  loo-hp.  producer-gas  engine  to  op- 
eiate   on   Texas   lignite   coal. 

Fort  Sam  Houston.  Tex.— Electric  Elevator. 
—Until  II  a.  m..  Oct.  28.  by  L.  .1.  Fleming. 
Constructing  Q.  .M..  for  furnishing  and  In- 
stalling an  electric  invalids  elevator  In  new 
hospital. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently : 

Fort  Smith.  Ark.— Sewer  Work.— Cooney 
Construction  Co..  for  completing  sewer  con- 
struction work  In  this  city. 

Corona,  Cal Paving. — Highway  Construc- 
tion Co..  Redlands.  Cal..  at  $26,123.  for  grad- 
In.  curbing,  gutters,  sidewalks  and  paving  on 
Palm  Ave. 

Los  Angeles,  Cal.— Paving —Falrchlld-Gll- 
more-Wilton  Co.  at  $64,717.  for  paving 
Grand  .\ve..  with  asphalt:  Barber  Asphalt 
Co..  at  $23,840.  for  paving  Alameda  St..  and 
at    $21,194.    for  paving   Second   .''t. 

Oakland,  Cal.— Bridge.— Colton  Bros.  Co.. 
at  $4,948.  for  erecting  steel  ant"  concrete 
bridge   over   San    Lorenzo   Creek    for  county. 

Redondo,  Cal.— Sewer  Outfall.— Califor- 
nia Ornamental  Brick  Co..  Los  Angeles.  Cal., 
for  sewer   outfall   for   this  city. 

Colorado  Springs  Colo.  —  Sidewalks. — A. 
Smith  for  constructing  about  a  mile  of  side- 
walks here. 

Laurel.      Del.— Electric     Light     Plant— W. 
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StcM'inH  &  Sons  of  Bnlllinore,  .Md.,  for  llic 
conslrucllon  of  the  now  olcclrlL*  light  planl 
heri'. 

De»  Moines,  la. — Si-wers.— I>i'arhorn  & 
Jackson,  at  $2,677,  for  conslructlnK  lutvral 
sewt-rs. 

Oes  Moines,  la.— Building.— W.  J.  Mc.\l- 
plnc  for  iTi'cilon  of  new  Federal  building 
In    tills   ilty. 

Des  Moines,  la. — t'lubhouse. — \V.  F.  Mitch- 
ell Co..  at  ahout  13(1.1100  for  new  Grant  club- 
house on  lll>;li  St. 

Keokuk,  la. — Sihool  House. — Contracts  for 
new  school  house  to  be  erected  at  9th  and 
Concert  Sts..  were  let  as  follows:  General 
construction.  Griffey  &  Swan;  plumlilng,  W. 
P.  ."^ultan:  electrlenl.  King  Plumbing  Co. 

Beardstown,  III. — Bildge  Work. — Illinois 
Steel  Hildge  Co.,  at  $l,77.i  for  new  -10  ft. 
bridge  i>n  state  road  near  this  plai-e;  Beards- 
town  Conslruetlon  Co..  at  J96n  was  awarded 
contract  for  concrete  substructure  work. 

Chicago.  III. — Bridge.— rhlcaKo  Bridge  & 
Iron  Works,  at  alicul  Jtlo.oiici  for  building 
new  s-traek  bridge  a!  Campbell  Ave.,  for 
Sanitary  District. 

Elgin,  Ml. — Klectric  Railway. — The  George 
W.  Painter  Co..  77  Jackson  Blvd..  Chicago, 
according  to  reports  has  been  awarded  the 
contract  to  sur\'ey  and  grade  the  route  of 
the  proposed  Klgin.  Woodstock  &  Lake  Ge- 
neva R.  R.  Work  Is  to  be  started  at  once, 
and  It  Is  expected  that  most  of  the  90  miles 
of  track  for  an  electric  road  connecting  these 
towns    will    be   I'ompleted    by    spring. 

Mendota.  111. — Road  Work. — Keys  &  Mc- 
Namara,  at  $3,930  for  constructing  one  mile 
of  road  here, 

Pekin,  111.— Bridge  Work.— Schmitt  Con- 
struction Co..  Tremont,  111.,  at  $1,795  for  re- 
pairing bridge  over  ilackinaw  River  near 
Boyles'  Grove. 

Springfield.  III. — Paving. — .\dam  Nelch.  at 
$1.4S  per  sq.  yd.,   tor  paving  on  College  St. 

Sterling,  III. — Bridges. — Clinton  Bridge  & 
Iron  Works,  at  $6,000.  for  erecting  seven 
bridges  in  Home  Township  for  county. 

Streator,  III. — Grading. — H.  L.  Hossack.  Ot- 
tawa. III.,  has  contract  for  grading  for  in- 
tenirban  line  between  Grand  Ridge  and 
Streator. 

Troy,  III. — Bridge. — Missouri  Valley  Bridge 
&  Iron  Co..  at  $1,024  for  erecting  48  ft.  steel 
bridge  for  county. 

Marlon,  Ind. — Sewer. — Dillard  Artis  at  90 
cts.  per  lin.  ft.  for  constructing  sanitary 
sewer. 

Hastings.  Mich. — Sewer. — J.  H.  Algate, 
Lansing.  Mich.,  for  constructing  2,450  ft,  of 
sewer  here. 

St.  Paul,  Minn. — Sewers. — P.  J.  Rvan,  at 
$1,200  for  sewer  in  Bay  St.  and  at  $1,147  for 
sewer  in  Cook  St. ;  V.  W.  Moore,  at  $1,249 
for  sewor  in    Lincoln    .\ve. 

Two  Harbors.  Minn, — Sewer. — Haugsten  & 
Johnson.  Two  Harbors,  at  $5.S16,  for  con- 
structing sewer  in  3d   .\ve. 

Meridian,  Miss. — .^ewer.  Bridge. ^Rubush, 
Dabbs  &  Co..  at  $2,600  for  constructing  sew- 
er in  Sth  St.;  Missouri  Vallev  Bridge  &  Iron 
Co.,  at  $4,747,  for  constructing  Sth  St.  bridge. 

St.  Joseph,  Mo. — School  House.— J.  W. 
Lehr.  1702  Fredrich  Ave.,  for  the  erection 
of  an  8-room  fireproof  addition  to  the  Mc- 
Klnley   public  school   in   South  St.  Joseph. 

St.  Louis,  Mo. — Library. — Pierce  Bros.  Co., 
New  York,  tor  erection  of  Central  public  li- 
brary for  city. 

St.  Louis,  Mo. — Paving  Work. — Board  Pub- 
lic Improvement  has  awarded  following  pav- 
ing contracts:  Barber  Asphalt  Paving  Co., 
211  North  7th  St..  Harris  Ave.,  at  $17,902; 
Rosalie  St..  $11,403;  Spalding  Ave..  $20,737; 
Parker-Washington  Co..  4500  Duncan  Ave., 
Laurel  St..  $5,612;  Trinidad  Asphalt  .Mfg.  Co.. 
paving  on  McMillan  Ave..  $8,059;  Ruecknig 
Construction  Co..  St.  Louis.  Michigan  Ave., 
brick.  $5,999;  Grand  A\e..  brick.  $34,733;  G. 
Eyermann  &  Bro..  1216  South  Grand  Ave.. 
Louisiana  Ave.,  hrlck.  $45,429;  Granite  Bitu- 
minous Paving  Co.,  paving  on  Garfield  Ave., 
bltulithlc.  $20,299:  Schneider  Granite  Co.. 
paving  on  Broadway,  granite,  $52,606;  Webb- 
Kunz  Construction  Co..  Fullerton  Bldg.,  Co- 
lumbia Ave..  Telford.  $28,408;  Heman  Con- 
struction Co..  Fullerton  Bldg.,  Forest  Park 
Blvd.,    $37,353. 

Missoula.  Mont.— Bridge. — William  Oliver 
Bridge  Co.,  Spokane.  Wash.,  at  $128,450,  for 
constructing  Hlgglns  Ave.  bridge.  Bridge 
will  have  concrete  piers  and  six  steel  spans 
of  200  ft.  each  and  one  sjtan  of  175  ft., 
with  a  32-ft.   roadway  and   two  10-ft.   walks. 

Beatrice,  Neb — Bridge.— Standard  Bridge 
Co..  Omaha.  Neh..  at  $3,318.  for  reconstruc- 
tion  of   HolmesvlUe   bridge   for   county. 

Long  Island  City,  L.  I.  {N.  Y.).— Concrete 
Fence. — Turner  Construction  Co..  11  Broad- 
way. New  York,  has  been  awarded  a  con- 
tract by  the  Long  Island  R.  R.  Co.  for  the 
construction    of   1,800    ft.    of   reinforced    con- 


crete finie  In  conn.'i'tii.n  willi  llielr  At- 
lantic Ave.  freight  yards.  L..ng  Island  City. 
Work   will   lie    undertaken   at  once. 

Albuquerque,  N.  Mex.— Railroad  Work. — 
H.  1-;  I'ulli.rl.son  &  Co.,  Cleveland,  O.,  has 
contract  for  bulliling  extension  of  New  Mex- 
ico I'entnil    H.    It.,   to   the  Hagan  coal  mines. 

Greensboro.  N.  C— Bridge  Work.— W.  J. 
GTiintham.  Greensboro,  for  building  abut- 
ments to  a  steel  bridge  acro.ss  a  stream  one 
mile  south  of  High  Point;  Oswego  Bridge 
Co..  O.swego,  N.  v.,  for  concrete  piers  for 
the   McCulston   bridge   across  Reedy   Fork. 

Cambridge,  O.— Paving. — W.  H.  RIngwald 
&  Sons.  Chlllicothe.  O..  for  paving  portions 
of    12   streets   for   this  city. 

Hamilton,  0.—Pii)e— Lynchburg  Pipe  & 
Fouiiilry  Co..  Lynchburg.  Va..  at  $17,789,  for 
pipe  and  specials  for  city;  Jas.  B.  Clow  & 
Son.  Chicago,  III.,  at  $2,017,  secured  contract 
for  pig  lead. 

Lisbon,  O. — Roadwork.— Wm.  N.  Wright. 
Lisbon,  at  $12,842.  for  constructing  1.28 
miles  of  state  road. 

Oklahoma  City.  Okla. — Sewer. — Bouse  & 
Bouse,   at  $1,777.    for   sewer  lateral. 

Avoca,  Pa. — Church. — Tubbs  &  W'atkins. 
Ta\irir.  for  erection  of  new  Presbyterian 
ehurcli   on   Main  St. 

Butler,  Pa — Roadwork. — Tony  Morrello, 
Butler,  for  constructing  state  road  In  Va- 
lencia   Borough   and    Adams   Township. 

Clearfield,  Pa.— State  Roads. — Gosella  & 
Watts,  Duboi.s-.  Pa.,  for  state  roads  in  Sandy 
Township. 

Norristown,  Pa. — Bridge. — L.  F.  Shoemaker 
&  Co..  Pottstown.  Pa.,  at  $8,775.  for  steel 
structure,  and  Logan  Contracting  Co.,  New 
York,  at  $5,530.  for  substructure  for  co>mty 
l>ridge. 

New     Castle.     Pa. — Storm     Sewer. — George 


HroH..  Washington,  for  constructing  state 
road   In   North   Stnilmne  Township. 

Washington.        Pa Bridge.—  Fort        Pitt 

Bridge  Co..  Cannonsliurg.  Pji..  at  $6.20  per 
cu.  yd.,  for  masonry,  40  cts.  per  cu.  yd.  for 
grading  and  $2,380  for  superstructure  for 
bridge  to  be  erected  for  county  In  Canton 
Township. 

Tunkhannock,  Pa. — IU>ad  %Vork. — Moses 
Shields  .Stone  Co..  Nicholson.  Pa.,  for  con- 
»lr6cilng  slate  road  In  FactoryvUle  Bor- 
ough. 

York.  Pa.— State  Road. — E.  M.  Good  Co,. 
Lancaster.  Pa.,  for  state  road  In  Warring- 
ton  Township. 

Columbia.    S.  C. — Bridge. — American  Bridge 

Co..  at   $.1,300.   for  steel  bridge  over  canal. 

Mitchell.  S.  Dak.— Power  Plant. — Goctz  Con- 
struction Co..  Yankton.  S.  Dak.,  for  erection 
of  electric  light  plant  for  .Mitchell  Power  Co. 

Fort  Sam  Houston.  Tex — Drainage.  Water 
System  i;xten.sion. — Ling  &  Hughes,  at  $18,- 
566.  for  construction  and  drainage  system 
and  extension  of  sewer  system  at  Fort  Sam 
Houston.  Trueheart  &  Jackson,  San  An- 
tonio, Tex.,  were  awarded  contract  for  ex- 
tending water  distributing  system  at  $11.- 
273. 

San  Antonio.  Tex. — Theatre. — P.  T.  Shields 
for  erecting  Hoyal  Theatre  for  H.  J.  Moore. 
H.    L.    Page.    Architect. 

Austin.  Tex. — Pumping  Station. — R.  V. 
Dixon.  Austin,  for  constructing  new  pump- 
ing station  for  city. 

Salt    Lake    City,    Utah.—  Sidewalks.—  Bids 

were  received  Sept.  29.  by  Board  Public 
Works.  L.  C.  Kelsey,  City  Engineer,  for  side- 
walk extension  No.  108.  the  contract  being 
awarded  to  James  Kennedy  Construction  Co., 
at  $203,017.  The  itemized  bids  received  were 
as  follows:  (1)  stand  tor  James  Kennedy 
Construction  Co..  (2)  for  S.  Birch  &  Sons 
Construction  Co..  (3)  for  J.  W.  Mellen  and 
(4)    tor  Davis  &    Heuser; 


BIDS  RECEIVED  SEPT.  29  AT  SALT  LAKE  CITY,    rT.\H.    FOR  SIDEWALK  WORK. 

Abutter's  Portion:  (1)  (2)  (3)  (4) 
Furnishing  and  laying  vitrified  pipe — 

4  in.,  dia.  per  lin.   ft 420  $0.20  $0,205  $0.25  $0.38 

6  in.  dia.,  per  lin.  ft 2,823  .30  .35  .35  .50 

5  in.  dia.,  per  lin.  ft 1,534  .43  .45  .45  .60 

10  in.  dia,  per  lin.  ft 129  .60  .63  .55  .70 

12   in.   dia.,  per  lin  ft 1,511  .85  .80  .70  .80 

15  in.  dia..  per  Un.  ft ISO  1,10  1.00  .90  .90 

18  in.  dia.,  per  lin.  ft 30  2.25  1.50  1.10  1.10 

24   in.   dia.,    per  lin.   ft 957  2.70  2.35  1.80  2.25 

Grubbing  brush,  per  acre 2.13  30.00  100.00  72.00  50.00 

Concrete  in  core  walls,  per  cu.  vds 14.13  15.00  15.00  12.00  25.00 

Grading,  excavating,  per  cu.  yd 39.989.7  .70  .80  .67  1.00 

Cement  pavement.  4  in.  thick,  per  sq.  ft 938.694.48  .125  .127  .13  .145 

Cement  pavement.  6  in.  thick,  per  sq.  ft 12,880.0  .17  60.00  .17  .195 

Furnishing  and    setting   foot    bridges,    per   M 

ft,  B.  ^I •. ..  33.28  40.00  60.00  60.00  60.00 

Flumes,  per  JI.  ft..  B.  M 1.36  37.00  60.00  45.00  50.00 

Driveway   guard    timbers,   lin.    ft 6.440  .20  .15  .14  .10 

Removing  trees — 

6  in.   or  less  dia 285  2.00  2.50  2.50  2.00 

6  in.  to  12  in.  dia 183  4.00  5.00  5.00  5.00 

12  in.  and  over  dia 399  7.00  5.00  7.50  7.00 

Total  abutters'   portion $160,361  $166,402  $163,745    $192,197 

Citv's  Portion: 

Grading,  excavation,  per  cu.  yd 44.222.1  .70  .80  .67  1.00 

Cement  pavement.  4  in.  thick,  per  sq.  ft 36.617.8  .25  .125  .13  ,145 

Cement  pavement.  6  in.  thick,  per  sq.  ft 16,327.8  .17  .18  .17  .195 

Furnishing    and    setting    fiumes,    per    M.    ft.. 

B.   M 68.1  37.00  55.00  45.00  50.00 

Driveway  guard  timbers,  per  lin.  ft 3.168.9  .20  .15  .14  .10 

Removing  trees — 

4   in.   or  less  dia 5  2.00  2.50  2.50  2.00 

6   in.   to  12  in.   dia 6  4.00  5.00  5.00  5.00 

12  in.  and  over  dia 23  7.00  5.00  7.50  7.00 

Total  city's  portion $42,656  $48,021  $41,587  $57,338 

Grand  total   $203,017     $214,424     $205,337     $249,535 


Waller.  West  Pittsburg,  at  about  $10,000. 
for  constructing  storm  sewer  In  South  Mill 
St. 

Mercer,  Pa Road. — South  Shore  Con- 
tracting Co..  Erie.  Pa.,  for  constructing 
state   road  in  Findlay  Township. 

Pittsburg.  Pa.— Library.— W.  F.  Trimble 
Sons  Co.,  for  new  Carnegie  library  at  Lang 
and   Hamilton  Aves. 

Reading,  Pa Building  W^ork.- .\.    S.  Hoff- 

ner,  Kunlztown,  Pa.,  for  erecting  two  brick 
wings    for    Topton    Lutheran   Orphans   Home. 

Scotland.,     Pa Excavation. — C.     A.     Sims 

&  Co..  Philadelphia.  Pa.,  for  grade  revision 
work  on  line  of  Cumberland  Valley  R.  R. 
Co.  between  Scotland  and  Summit.  Work 
will  require  60.000  cu.  yds.  of  excavation, 
mostly    steam    shovel. 

Unlontown.  Pa. — Bridge  Work. — County 
Comniissl<»ners  h.ave  awarded  following 
bridge  contracts:  Superstructure.  Georges 
Creek  bridge.  York  Bridge  Co..  York.  Pa.,  at 
$1,785;  superstructure.  Jennings  Run  bridge. 
York  Bridge  Co..  $655:  sunerstructure.  Halls 
Run    bridge.    Nelson-Meredith    Co..    $560. 

Washington,       Pa. — Road       Work— Reltsch 


Seattle.  .Wash. — Sewers.  Paving. — Board 
Public  Works  has  awarded  following  con- 
tracts: Sewers  in  Plum  and  other  streets. 
G.  W  .Walker.  $45,885;  sewers  in  25th  Ave. 
South  and  other  streets.  C.  W.  Colt,  $36,666; 
paving  Queen  .\nne  .\ve..  Barber  Asphalt 
Co..  $19,657;  paving  East  Aloha  St.,  Indepen- 
dent .A.sphalt  Co..  $43,330;  grading  Pinellas 
Place,  .\ndrew  Paterson  &  Co..  $48,732. 

Seattle,  Wash. — Generator.  Mooring  Buoy. 
— Bates  &  Clark,  at  $3,670,  for  generator  at 
garbage  plant:  .\Ioran  Co..  at  $41,692,  for 
steel  float   tor  mooring  buoy. 

Spokane,  Wash. — Sewer. — J.  A.  Clark,  at 
$49. 000.  fur  constructing  First  Ward  sewer 
No.    3. 

Tacoma,  Wash. — Paving. — N.  A.  Jones,  Ta- 
coma.  at  $25,125.  for  paving  on  Prospect  Hill; 
Worler  Bros.,  at  $12,455,  for  paving  with 
sjintistone  blocks  in  District  No.  406. 

Parkersburg,  W.  Va. — Paving. ^L.  Heyden- 
reich.  at  $2,465,  for  paving  and  curbing  on 
Sth   St. 

Welland,  Ont.— Sewers.— J.  F.  Connolly.  To- 
ronto. Ont..  at  $51,000.  for  constructing  trunk 
sewer  and  four  branch  sewers   tor  this  city. 
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PROJECTED  WORK. 

Bridges. 

Items  Arranged  Alphabetically  by  States. 

Porterville,  Cal. — City  is  to  at  once  call 
for  bids  for  tlie  construction  of  five  concrete 
bridges  across  the  irrigation  ditches  of  the 
Pioneer  Land  Co. 

Visalia,  Cal.— County  Supervisors  propose 
to  erect  new  bridge  over  King's  River  near 
Traver.  Seth  Smith.  County  Surveyor,  esti- 
mates cost  of  wooden  bridge  at  $9,000  and 
cost  of  steel  structure  at  $15,000  to  $18,000. 

Cambridge,  III. — County  Supervisors  have 
appointed  committee  to  secure  estimates  on 
the  cost  of  constructing  a  bridge  over  Rock 
River  at  Colona. 

Evanston.    Ill City    Council    Committee    is 

to  talie  up  with  Trustees  Sanitary  District  of 
Chicago  matter  of  constructing  double  declt 
bridge  ovc-r  Northwestern  R.  R.  traclis  at 
Grant  St. 

Streator,  III.— City  is  considering  con- 
structing bridge  over  Vermillion  River  at 
Main  St.  Council  is  reported  to  favor  con- 
crete construction,  although  plans  have  been 
received  for  a  steel  span  to  cost  $170,000. 

Corunna.  Mich.  —  County  Commissioners 
and  Cleveland.  Cincinnati.  Chicago  &  St. 
Louis  Rv.  have  reached  agreement  regarding 
construction  of  a  reinforced  concrete  viaduct 
at   the  Glaser  St.  crossing  south  of  Owos'so. 

Crookston.  Minn. — City  Inas  voted  to  issue 
$7..nO0  of  bonds  for  constructing  new  steel 
bridge  over  Red  Lake  River. 

Gulf  port,  Miss. — County  will  vote  Oct.  20 
on  issuance  of  $50,000  of  bonds  for  bridge 
construction. 

Fayetteville,  N.  C— Council  Bridge  Com- 
mittee has  rejected  all  bids  for  the  erection 
of  a  steel  bridge  over  Blunt's  Creek. 

Omaha,  Neb. — City  Council  has  instructed 
the  Citv  .\ttorney  to'  draft  an  ordinance  pro- 
viding for  tlie  erection  of  a  viaduct  over 
39th   Ave.,    crossing   the  Burlington   tracks. 

Celina,  O. — County  Commissioners  liave  di- 
rected Loree  L.  Marsh.  County  Surieyor,  to 
furnish  plans  and  specifications  (or  the  fol- 
lowing bridges:  Harb  bridge.  64  ft.  span, 
sub.  and  superstructure:  Sunderman  bridge, 
75  ft.  span.  sub.  and  superstructure:  Palmer 
bridge,  repairing  superstructure:  Mainline 
bridge.  50  ft.  span,  sub.  and  superstructure: 
Roebuck  bridge,  50  ft.  span,  sub.  and  super- 
structure: Solomon  bridge.  16  ft.  span.  sub. 
and  superstructure:  Homan  bridge,  26  ft. 
span,    superstructure. 

Cleveland,  O.— Citv  may  erect  bridge  at 
Jennings  Road  crossing  of  the  B.  &  O.  and 
W.  &  L.  E.  railroads. 

Dayton.  O.— Cleveland.  Cincinnati.  Chicago 
&  St.  Louis  Ry.  will  build  an  $S.000  rein- 
forced concrete  viaduct  at  the  Glaser  St. 
crossing  south  of  the  city.  O.  E.  Selbj-, 
Cincinnati,  O..  is  Engineer  of  Bridges,  C, 
C.  C.  &   St.   Louis  Ry. 

Niles,  O.— Board  Public  Senice  is  taking 
steps  to  erect  viaduct  over  the  Millrace  on 
Park  Ave.   extension. 

Sandusky,  O. — County  Commissioners  are 
considering  building  new  bridge  over  the 
Huron  River  at  Huron. 

Toledo,  6.— Board  Public  Service  has  rec- 
ommended that  a  permanent  span  be  built  to 
replace  the  temporary  piling  span  of  the 
Cherrv  St.  bridge.  The  Board  has  also  di- 
rected the  Wheeling  &  Lake  Erie  R.  R-  to 
rebuild  its  bridges  over  Lagrange  and  fc-lm 
Sts. 

Sulphur,  Okla.— The  Superintendent  of 
Piatt  National  Park  is  to  at  once  call  for 
bids  for  two  new  bridges  to  be  built  in  the 
reservation.  One  of  them  will  be  rougli 
stone  arch  across  Sulphur  Creek,  to  cost 
about  $5,000.  and  the  other  will  most  prob- 
ably be  steel-concrete  arch  across  Rock 
Creek,  to  cost  approximately  $20,000.  t±.  \  . 
Hinckley.   Sulphur,   is  Engineer. 

Butler,  Pa. — Viewers  liave  recommended 
that  countv  construct  new  bridges  in  Alle- 
gheny and  Clinton  Townships. 

Lewlsburg,  Pa.— Grand  jur>-  has  recom- 
mended that  county  construct  bridge  in  West 
Buffalo  Township. 

West  Chester,  Pa.— Viewers  have  recom- 
mended that  countv  construct  a  bridge  over 
Chester  Creek,   in  Thornbury. 

Houston,  Tex.— A  bond  election  -will  be 
held  Oct.  2S  to  vote  $50,000  for  the  placing 
of  a   bridge  across   Buffalo  bayou. 

Milwaukee,  Wis.— Committee  of  the  Coun- 
tv Board  lias  recommended  that  bid  ai  James 
O.  He\-worth.  234  Michigan  Ave,  Chicago^ 
111  be  accepted  for  completing  the  Grand 
Ave  viaduct.  Mr.  Heyworth's  bid  totaled 
$345,000. 


Railroads. 

Items  Arranged  Alphabetically  by  States. 

Annlston,  Ala. — .Seaboard  Air  Line  Ry.  has 
.isked  city  for  an  extensi.m  of  llie  franciiise 
granted  it  about  two  years  ago.  At  that 
lime  the  Seaboard  Air  Line  Ry.  was  granted 
a  right  of  way  into  llie  city  by  way  of 
Jacksonville,  12  miles  to  the  north.  The 
franchise  will  expire  July  I,  19o9,  and  the 
company  has  asked  an  extension  of  18 
months,  promising  to  pay  the  city  $25,000  If 
tlic  mad  is  not  built  bv  that  time.  W.  L. 
Seddon.  Portsmouth.  Va..  is  Chief  Engineer 
Seaboard   .Mr  Line  Ry. 

Magnolia.  Ark. — Gulf  &  Magnolia  Northern 
R.  R.  Cci.  hits  been  incorporated  and  proposes 
to  build  a  railroad  from  this  city  to  Hope,  a 
distance  of  35  miles.  The  proposed  route  Is 
as  follows:  Begining  at  .Magnolia,  in  Co- 
lumbia County,  tlience  In  a  northwesterly 
direction  to  Waldo,  where  a  junction  Is 
formed  with  the  Cotton  Belt:  thence  across 
the  corners  of  Lafayette  and  Nevada  Coun- 
ties, into  Hempstead  County,  to  Hope,  where 
a  junction  Is  formed  with  the  St.  Louis,  Iron 
Mountain  and  Southern.  Tlie  capital  stock 
is  $1,000,000.  and  stock  to  the  amount  of  $2.- 
000  for  each  mile  of  the  proposed  road  has 
already  been  subscribed.  The  board  of  di- 
rectors includes  J.  .M.  Witt.  W.  W.  Boyd. 
Henrv  Strong.  R.  S.  Womack  and  J.  L. 
Davis,  of  Magnolia:  J.  M.  Davis,  Charles 
Clark,  T.  S.  Cook,  of  Waldo;  R.  M.  Briant, 
A.  L.  Black,  W.  Y.  Foster,  J.  R.  Betts,  S. 
T.   Sears,  of  Hope,  Ark. 

Martell,  Cal. — The  Amador  Central  R.  R. 
Co.  has  been  incorporated  with  a  capital 
stock  of  $400,000  and  will  operate  the  lone  & 
Eastern  R.  R..  which  has  13  miles  of  track 
and  connects  lone  and  Mortell.  F.  J.  Solln- 
sky,  Jr..  San  Francisco,  Frank  W.  Wehe. 
Pauf  C.  Morf,  Philip  Strubel,  Talton  Hawes, 
Joseph  L.  Scotcher  and  Fred  Hanak  are  In- 
terested. 

Sacramento,  Cal.  —  Sacramento  Terminal 
Co  has  been  formed  to  construct  about 
eight  miles  of  track  in  this  city.  The  com- 
panv  is  affiliated  with  the  Northern  Electric 
Rv  '  Co.  and  will  build  railways  to  connect 
the  interurban  lines  of  that  company  with 
tfle  waterfront  on  both  sides  of  the  Sacra- 
mento River.  The  capital  stock  is  $500,000 
and  the  directors  include  Herbert  W.  Fur- 
long. Charles  W.  Harmon.  W.  G.  Hyde,  John 
Leechman  and  Chauncey  S.  Goodrich. 

San  Francisco,  Cal. — The  California  Co.  has 
filed  its  papers  of  incorporation  and  proposes 
to  build  a  railroad  from  San  Francisco  to 
Sacramento  with  a  line  to  Petaluma  and 
Napa.  The  estimated  length  of  the  total 
system  is  118  miles  and  the  capital  stock  Is 
$2  500,000.  Of  this  over  $1,000  per  mile  of 
road  has  been  paid  in.  The  road  is  to  trav- 
erse the  following  counties:  Marin,  Sonoma. 
Yolo.  Napa,  Solano  and  Sacramento.  C.  «  . 
Conlisk,  R.  A.  Morton.  C.  H.  Lind.  L.  W. 
Pryor.  George  James.  Frank  E.  Conise  and 
Russell  B.  Field  are  directors. 

Wellington,  Colo. — Surveys  for  an  exten- 
sion of  the  Colorado  &  Southern  Ry.  from 
this  citv  to  Cheyenne,  Wyo.,  43  miles,  have 
been  completed  to  Cheyenne.  The  object 
pf  the  proposed  extension  is  to  connect  the 
Wvoming  Division  of  the  C.  &  S  Ky.  with 
the  main  svstem  in  Colorado.  H.  W.  Cowan. 
Denver,  Colo.,  is  Chief  Engineer  of  C.  &  S. 
Ry. 

Buena  Vista,  Ga.— Citizens  of  this  place 
have  subscribed  $50,000  toward  securing  the 
construction  of  a  railroad  from  Buena  \  ista 
to  Mauk.  Ga.,  a  distance  of  18  miles.  Outside 
capitalists  will  subscribe  $100,000  for  the 
road.  E.  B.  Homaday,  Buena  Vista,  is  In- 
terested. 

Terre  Haute,  I nd.— Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  Ry.,^W.  M.  Duane. 
Chief  Engineer,  Cincinnati,  O.,  is  reported  to 
be  planning  to  begin  work  shortly  on  double 
tracking  of  its  line  from  this  city  to  bt. 
Louis. 

New  Orleans,  La. — Rock  Island-Frisco  S.vs- 
tem  and  Southern  Ry.  have  decided  to  make 
extensive  improvements  to  the  joint  ter- 
minals in  this  city. 

Marshall,  Mich.— Local  press  reports  quote 
H  E  Hollon.  President  of  the  Columbus. 
Marshall  &  Northwestern  Ry.  as  stating  that 
-work  on  the  new  road  will  be  hfsun  be- 
tween now  and  May  1.  next  year.  The  prop- 
osition has  been  under  way  for  over  ten 
vears.  and  its  construction  is  a  surety.  As 
projected  the  line  will  connect  Bay  C  t>. 
Marsliall.  Lansing.  Olivet  and  other  cities, 
terminating  at   Mount   Kagle.    O. 

Meridian,  Miss.— Surveys  are  stated  to 
have  been  completed,  right  of  way  secured 
and  necessary  capital  obtained  for  ttie  con- 
struction of  the  Mississippi  River  Western 
R.  R.  from  Meridian  to  N^itclirz.  via  Mi-n/l^n- 
hall  S.  H.  Floyd.  President  Meridian 
Board  of  Trade,  is"  interested. 

Helena,  Mont.— State  Board  of  Land  Com- 
missioners   have    granted    Northern    Pacific 


Ry.  right  of  way  for  a  new  line  of  railroad 
from  <Jlendlv.'  to  Mondak  In  eastern  .Montana. 
The  granting  of  this  right  of  way  is  said  to 
be  the  prellnilnary  to  il:.-  construction  by 
that  company,  of  a  line  north  of  Mandan, 
N.  I>ak..  traversing  the  liiwer  Yellowstone 
reclamation  project,  one  of  tlie  biggest  gov- 
ernment IrrlKallon  schemes.  In  North  Da- 
kota the  new  line  will  traverse  a  section 
without  railroad  facilities.  The  project  will 
involve  about  300  miles  of  railroad  building. 
W.  L.  Darling.  St.  Paul.  .Minn.,  is  Chief  En- 
gineer. 

Dillon.  Mont. — Rlgbl  of  way  from  Armstead 
across  the  divide  to  Gllniory.  Maho  and  near- 
ly to  Salmon.  Idah".  hii<^e  been  secured  for 
a  railroad,  now  lielng  promoted  by  W.  A. 
McCutcheon.  of  Plllsburg.  Pa.  The  primary 
obj  >ct  of  the  line  is  to  secure  facilities  from 
the  Gllmore  mines  in  Maho.  but  It  la  prob- 
able that  the  road  will  be  extended  to  Boise 
and     n  to  Butte  from  Dillon. 

Akron.  O. — .\kron.  Canton  &  Youngslown 
Rv  Co..  K.  W.  Davis,  Presld.nt,  Canton,  O.. 
has  secured  right  of  way  for  steam  railroad 
from  Akron  to  Mogadore.  eight  miles.  From 
the  latter  place  the  company  Intends  to  ex- 
tend the  road  eastward  to  the  .Mahoning  Val- 
ley and  to  Canton.  Plans  are  being  made 
to'  begin  construction  of  the  first  section. 

Rapid  City.  S.  Dak.— Rapid  City  &  Wyo- 
ming R.  R.  Co..  with  headquarters  at  Rapid 
Citv.  and  a  capital  of  $50,000,  has  been  in- 
corporated and  proposes  to  purchase  or  con- 
struct a  line  from  Rapid  City  to  .Mystic,  a 
distance  of  35  miles.  The  Incorporators  are 
H  W.  Jones,  H.  H.  Swander,  L.  A.  Richards, 
J  C.  Haines.  E.  M.  Reeves.  F.  H.  Rugg.  M. 
R  Bennett.  W.  F.  Pascal,  Thomas  Sweeney 
of  Rapid  City. 

lone.  Wash. — The  extension  of  the  Idaho 
&  Washington  Northern  R.  R.  to  lone. 
Wash.,  will  be  completed  and  in  operation  by 
November  or  December.  1909,  according  to  a 
statement  of  F.  A.  Blackwell.  Coeur  D'Alene, 
Idaho.  President  of  the  road.  Surveys  are 
now  being  made  and  right  of  way  secured. 
The  projected  line  from  Newport  to  lone 
will  be  55  miles  long. 

Fort  Angeles,  Wash. — Port  Angeles  Ry.  & 
Terminal  Co.  has  about  completed  prelimin- 
ary surveys  as  far  as  Port  Ludlow,  45  miles 
from  this  place. 

Oshkosh,  Wis.— Wisconsin  &  Northern  R. 
R ,  W.  Cambric.  Chief  Engineer,  Oshkosh, 
has  let  a  contract  for  the  extension  of  the 
road  from  Neopit.  Wis.,  to  a  point  about 
two  miles  east  of  Phlox.  Wis.  About  12 
miles  of  road  will  be  built. 

Portage,  Wis. — J.  N.  Braun,  President  and 
General  Manager  of  the  Western  Transpor- 
tation I'n.  of  St.  Paul.  Minn..  Is  projecting  the 
construction  of  a  railroad  from  Portage  to 
Friendship    and   Grand    Rapids. 

Chihuahua,  Mex.— .\dvlces  from  this  place 
state  that  work  will  be  commenced  as  soon 
as  the  rainv  season  is  over  on  the  building 
of  the  Sierra  Madre  &  Pacific  R.  R.  from 
Nuevas  Casas  Grandes.  Chihuahua,  the  pres- 
ent terminus  of  that  railroad  from  El  Paso 
and  C.  Juarez  on  the  border,  southward  to 
the  Chihuahua  and  Pacific  railroad  at  Sto. 
Tomas.  H.  R.  Nickerson,  24  Brand  St.,  New 
Y'ork,  is  President. 

Electric  Railways. 

Items  Arranged  Alphabetically  by  States. 

Hanford,  Cal. — Stakes  have  been  s<>t  for 
part  of  route  of  Fresno.  Hanford  &  Summit 
Lake  R  R.  Rights  of  way  have  been  se- 
cured for  the  route  to  Fresno  and  prelim- 
inary survevs  are  under  way.  The  com- 
ranv  was  recentiv  incorporated  with  a  capi- 
tal stock  of  $1,000,000.  L.  A.  Nares.  Presi- 
dent of  the  Laguna  Lands  Co..  Los  Angeles, 
is  President:  F.  S.  Granger.  Hanford,  is  Gen- 
eral Manager;  Joseph  D.  BIddle.  Hanford  Is 
Secretary. 

Greeley,  Colo. — Denver  Interurban  Con- 
struction Co..  E.  C.  Resser.  President,  has 
made  proposition  for  building  an  interurban 
railway  between  Denver  and  Greeley. 

Griffin,  Ga. — Surveys  are  underway  for  an 
electric  rallwav  from  Jackson  to  Griffin.  L. 
W.  Roberts,  Atlanta,  Ga.,  and  W.  F.  Smith. 
Flovilla.  are  interested.  About  90  per  cent  of 
right  of  way   for  the  road  has  been  secured. 

Davenport,  la.— Meeting  of  board  of  Direc- 
tors of  proposed  Davenport  &  .Manchester  In- 
terurban railway  was  neld  In  this  city  on 
Oct  1,  to  make  plans  regarding  construction 
work  Fred  W.  Rink.  .Mollne,  111..  Is  isec- 
rclary  of   Board  of   Directors. 

Cairo.  III. — Cairo  &  St  Louis  Ry.  Co.  has 
been  chartered  with  a  '  ■'  i' '1  ^t..ck  of  $100.- 
000,    and    proposes   to  <    line    from 

a  point  in  or  near  Cai-  t  in  or  neat- 

East   St.   Louis.     Th-   ;  T!>  an,i  first 

board  of  directors  ar-  \V:.!urii  H.  McKinle>, 
Champaign:  L.  K  Fl.-^.  her.  Danville:  George 
M     Mattis,    Cl..iiin  iii;ii:    W.      H.     Camahan. 
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ClinnipnlRii,    and   George    W.    Burtun.   Clmm- 
palKn. 

Oecatur,  III. — Illinois  Central  Traction  Co., 
DiMiiliir.  111..  I.S  .snid  to  luntcmplate  a  num- 
ber uf  linprovi'nienl.s  fm-  Uie  eutnliiK  year, 
anionB  lhe.se  helnR  the  e.instrucllnn  of  a  belt 
line  around  Ueeatur.  Besides  the  comple- 
tion of  tills  line  it  Is  also  the  Intention  of 
the  company  to  Install  a  new  power  house  at 
that  plaee  for  use  of  the  city  lines.  Among 
the  lm|>rovements  of  the  track  will  be  the 
following.  Ballasting  of  17  miles  of  track 
hetween  Chatham  and  GIrard;  new  passenger 
und  freight  stations  at  Clinton,  Cerro  Gordo 
and  .Montleello;  lallast  for  lines  west  and 
south   of  Sprlngtield,  at  a  cost  of  $50,000. 

Springfield,  III. — City  Council  has  granted 
Sprlngli.ld.  iMear  Lake  &  Rochester  Inter- 
urLan  Co.,  franchise  to  operate  its  cars  on 
several  streets  In  this  city. 

Evansvllle,  Ind. — Evansvllle.  Princeton  & 
VIncennes  Ky.  has  opened  its  Patoka  exten- 
sion for  service  and  the  company  is  now 
planning  the  next  extension,  which  will  in- 
clude the  bridging  of  White  River.  This 
Proposed  extension  will  run  north  through 
Jiox  and  Sullivan  Counties,  conecting  with 
the  Terre  Haute.  Indianapolis  &  Eastern 
Traction  Co.  which  will  oiler  through  serv- 
ice   from    lOvansvlUe    to    Indianapolis. 

Owensvllle,  Ind. — Surveys  of  route  for 
Kvansville.  .\It.  Carmel  &  Olney  interurban 
railway  is  to  be  made  soon.  C.  J.  Seibert, 
livansvllle.    Ind.,    is    interested. 

South  Bend,  Ind. — County  Commissioners 
have  granted  new  franchise  to  South  Bend 
&  Logansport,  Ry.,  by  the  terms  of  which 
work  must  be  started  not  later  than  June  1, 
I90:i. 

Manhattan,  Kan. — City  Council  has  granted 
a  franchise  to  W.  R.  West  and  Joseph  T. 
West,  of  Kansas  City,  for  an  electric  rail- 
way system  to  be  built  in  this  city.  Con- 
struction is  to  begin  in  30  days,  and  one  line 
from  depots  to  the  Agricultural  college,  a 
distance.-  of.  .two  miles,  is  to  be  completed 
within  six  months. 

Lexington,  Ky. — Local  street  railway  com- 
pany is  considering  extending  its  lines  to  the 
new  Knights  of  Pythias  Home,  via  the  Nich- 
olaseville  Pike  and  across  to  Harrodsburg 
Road. 

Lawrence,  Kan. — Interurban  Construction 
Co.  has  had  surveys  started  for  its  proposed 
electric  railway  to  Topeica.  Dana  Templin 
is  Kngineer. 

New  Orleans,  La. — The  Grand  Isle  Develop- 
ment &  Construction  Co.  has  been  chartered 
here  with,  $300,000  capital  stock,  for  the  pur- 
post  of  building  the  proposed  electric  rail- 
road from  New  Orleans  to  Grand  Isle,  La. 
The  directors  arc:  L.  H.  XIarrero,  L.  H. 
Marrero.  Jr.,  J.  W.  T.  Stephens,  Seeley  Dunn 
and  (-'has.  Farwell. 

Dowagiac,  Mich.— Dowagiac  Railway  Co. 
organized  witli  $200,000  capital  to  build  an 
electric  railway  from  the  Indiana  state  line 
to  Dowagiac,  has  filed  articles  of  incorpora- 
tion with  the  Secretary  of  State  at  Lansing, 
Mich. 

Mexico,  Mo, — Mexico,  Perry  &  Santa  Fe 
Traction  Co.  has  been  reorganized  and  it  is 
expected  will  resume  construction  work  on 
its  line  between  Perry  and  Mexico.  Grading 
on  this  section  was  discontinued  the  past 
summer.  About  25  miles  of  right  of  way 
has  been  secured,  as  well  as  franchises  for 
building  the  line  in  Audrain.  Monroe  and 
Rails  Counties.  It  is  also  proposed  to  ex- 
tend the  line  to  Columbia.  Mathias  Crum 
is  President,  G.  W.  Galther.  Secretary,  and 
S.    L.    Robinson,    General   Manager. 

Auburn,  N.  Y. — City  has  petitioned  State 
Public  Service  Commission  to  compel  the 
Auburn  &  Syracuse  and  Auburn  &  Northern 
R.  R.  Co.'s  to  double  track  their  line  in  the 
city. 

Rochester,  N.  Y.— State  Public  Servicp 
Commission  has  authorized  the  Rochester, 
Corning  &  Kimira  Ry.  Co.  to  issue  the  first 
$1,000,000  installment  of  its  bonds  for  con- 
structing its  proposed  trollev  line  between 
this  city.  Corning  and  Elmira.  The  com- 
pany proposes  to  begin  building  the  line  in 
sections,  starting  from  the  south  line  of 
this  city.  The  first  section  will  be  from  here 
to  Lakevllle.  on  Conesus  lake:  the  second 
from   there   to  Dansville. 

Columbus,  O. — Scioto  Vallev  Traction  Co., 
E.  R.  Sharp.  Secretary,  Columbus,  has  in- 
creased its  capital  stock  from  $3,000,000  to 
J3,5O0,000. 

Defiance,  O. — Northwestern  Ohio  R.  R.  Co., 
which  projects  a  line  from  Defiance  to  Mont- 
pelier,  by  way  of  Bryan,  may  have  prelim- 
inary surveys  made  for  a  line  from  Rock- 
ford.  O.,  to  Coldwater,  Mich.  Mayor  Crowe, 
of  Defiance,  Is  President  of  the  North- 
western Ohio  R.    R.  Co. 

Astoria,  Ore. — City  council  has  granted 
Oregon  Coast  Ry.  Co..  franchise  for  electric 
railway  through  this  city.  Proposed  line  Is 
part    of   projected    suburban   road    from   As- 


toria via  Warrenton  and  Seaside  to  Tilla- 
mook, for  which  all  surveys  have  been  com- 
pleted. 

Oonora,  Pa. — Donora-EIdora  .Street  Ry.  Co. 
has  let  ii>ntracts  for  ties  and  rails  for  its 
proposed  electric  railway  between  this  city 
and    I'-ldora. 

Spokane,  Wash. — Spokane  Traction  Co.  has 
apiilird  to  city  council  for  franchise  for  ex- 
tending its  lines  in  the  east  and  south- 
eastern  parts  of  the  city. 

Pittsburg,  Pa. — Pittsburg  &  East  Liver- 
pool Electric  Ry.  Co.  has  been  formed  to 
build  a  railway  from  Pittsburg  to  East  Llv- 
ei-pool,  O..  a  distance  of  35  miles.  The  of- 
ficers of  the  company  are:  Prof.  J.  M.  Reed. 
Dravosburg.  President:  Rev.  A.  Moore  Bu- 
chanan, Morgantown,  W.  Va..  Secretary,  and 
J.   C.  McClaren,  of  MurdocksvlUe,  Treasurer. 

Sewers. 

Items  Arranged  Alphabetically  by  States. 

Selma,  Ala. — George  Vice.  DemopoUs,  Ala., 
at  $T. 4.^)5.  was  low  bidder  Sept.  22,  for  con- 
structing trunk   sewer   for  city. 

East    San    Jose    (P.    O.,    San    Jose),    Cal. — 

H.  n.  Fischer.  Town  Engineer,  is  preparing 
|)lans   for  sewer  system   for  this  place. 

Sacramento,  Cal. — Following  bids  were  re- 
ceiviil  Si|it.  in.  by  County  Supervisors,  for 
constructing  sewage  purification  plant  for 
County  Hospital  Farm:  Lattourette  &  Fical. 
$3,900:  Felton  Lowrv.  $4,840:  Jenkins  & 
Wells.  $3,737:  McGillivrav  Construction  Com- 
pany. $4,390:  W.  B.  Bishop,  $3,935;  A.  Teich- 
ert.    $4,210. 

San  Francisco,  Cal. — Marsden  Manson. 
City  Engineer,  has  made  plans  for  new  sew- 
er system  for  the  Parkside  District  requir- 
ing about   70.000   ft.    of  pipe. 

San  Francisco,  Cal. — In  order  that  work 
may  bt|  begun  without  loss  of  time  for  the 
various-  sewers  proposed  on  the  recently 
voted  bond  issue,  the  Board  of  Supervisors 
will  pass  separate  resolutions  for  each  of 
the  units  into  which  the  work  is  to  be  di- 
vided. 

East  Point,  Ga. — City  will  vote  Oct.  28  on 
issuing  $85,000  of  bonds  for  installing  sewer 
system    and   water   works. 

Grundy  Center,  la. — Iowa  Enginering  Co., 
Clinton.  la..  hi\s  completed  plans  and  speci- 
fications for  sewer  system  tor  I  his  place 
and  city  council  has  decided  to  call  for  bids 
at   once. 

East  St.  Louis,  III.— City  Council  has 
passed  ordinance  providing  for  a  new  out- 
let   sew'er   to   cost   $750,000. 

Madison,  ill. — Tliis  place  and  Venice,  111., 
are   to   (construct  jointly  a  $105,000  sewer. 

Springfield,  Ml. — Board  Local  Improve- 
ment'; is  to  construct  IS-in.  crock  sewer  in 
5th  St. 

Angola,  Ind. — Council  has  adopted  ordi- 
nances on  construction  of  complete  sewer 
system  and  two  sewage  disposal  plants,  and 
will  hold  public  hearing  on  the  matter  on 
Oct.   19. 

Clarksvllle  (P.  C,  Jeffersonville),  Ind.— 
Town  Trustees  have  decided  to  begin  a  sys- 
tem nf  sewer  and  sidewalk  improvements. 

Indianapolis,  Ind. — Charles  A.  Brown,  as- 
sistant City  Engineer,  has  completed  speci- 
fications for  proposed  Briglitwood  sewer,  es- 
timated  cost    of  which   is   $185,000. 

Sallna,  Kan. — Specifications  have  been 
preimred  for  constructing  about  8,000  ft.  of 
lateral  sewers  for  city. 

Wichita,  Kan. — City  Engineer  estimates 
that  it  \\  ill  i-ost  tlie  Kansas  Sanitariuni  and 
Mount  Carmel  .Academy,  about  $3,000  to  con- 
struct a  lateral  to  connect  with  the  new 
sanitaiy  sewer  of  city  or   the  West  Side. 

Franklin,  Ky. — City  will  vote  Nov.  3  on  is- 
suing $20,000  of  bonds  for  building  sewer 
system. 

Hagerstown,  Md. — V.  M.  Cushwa.  Hagers- 
town.  has  fnrnicd  s\-ndicate  and  will  ask 
francliise  for  installing  sewer  s>'Stem  here. 
It  is  estimated  that  system  could  be  in- 
stalled   for   about    $500,000. 

East  Lansing  (P.  O.  Lansing),  Mich. — 
Election  lias  been  held  here  to  vote  on  is- 
suing bonds  for  constructing;  sewer  and  wa- 
ter  s\'stems. 

Mahnomen,  Minn. — City  will  vote  on  bond- 
ing for  $7..'»00  for  constructing  sewer  sys- 
tem. 

St.  Cloud,  Minn. — Council  has  ordered 
sewer  to  be  constructed  in  Third  Ward  at 
a  cost  of  $9.0110. 

Sea  Cliffe,  N.  Y. — Village  Improvement  As- 
sociation will  iKild  meeting  Oct.  13.  to  dis- 
cuss   question    of   installing    sewer    system. 

Ashtabula,  O. — City  Engineer  has  com- 
pleted plans  and  estimates  for  trunk  sewers 
in  Sewer  District  No.   3. 
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U.  S.  Engineer  Office,  Boston,  Mass..  Sept. 
8,  1908.  Sealed  proposals  for  furnishing  and 
delivering  electrical  junction  boxes  and 
cable,  will  be  received  here  until  12  M.,  Oct. 
8.  1908,  and  then  publicly  opened.  Informa- 
tion on  application.  EDW.  BURR  LleuL- 
Col..   Engineers. 


At    Last  — Nearly    Ready 

POCKET=BOOK 

FOR 

CIVIL  ENGINEERS 


By 
ALBERT  I.  FRYE,  M.  Am.  Soc.  C.  Z. 

After  a  lifetime  spent  in  accumulating- 
material,  and  nearly  four  years  of  hard 
grinding  work  in  putting  this  matter  in 
shape  for  publication, we  are  happy  to  an- 
nounce a  comprehensive  and  up-to-date 
pocket-book  for  ci^^l  engineers — not  a 
scrap  book,  but  a  condensed  treatise  on 
civil  engineering,  filled  with  data  and 
tables  many  of  which  have  never  before 
been  published.  For  instance:  The 
author  spent  12  weeks  of  constant  labor 
calculating  and  checking  one  new  table, 
the  need  of  wliich  had  been  shown  him 
by  his  own  experience  as  an  engineer. 

Thus  there  is  crowded  into  the  1.200  pages  a  vast 
amount  of  matter  that  makes  this  the  one  book  that  no 
civil  engineer  or  contractor  can  atTord  not  to  ha\'C.  It  is 
an  epitome  of  modem  civil  engineering  knowledge — a. 
whole  librar>'  condensed  into  one  flexible  leather  pocket- 
book. 

Price  onlv  $5  net,  postpaid. 

THE  MYRON  C.  CURK  PUBLISHING  CO. 

••i.'i.T  D-aiborn  Street.  CHIC.\GO,  ILL. 
13  21  Park  Row.  .NEW  YORK 
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ASPHALT  AND  BRICK   PAVING. 

Rocktord.  III. 
Sealed  proposals  will  be  received  until 
■eleven  o'clock  a.  m.  October  15th.  A.  D. 
1908,  at  the  office  of  the  President  of  the 
"Board  of  Local  Improvements  of  the  City 
-of  Rockford,  Illinois,  for  furnishing  ma- 
terial and  paving  with  asphalt  and  biick 
■certain  streets  in  the  City  of  Rockford. 
Illinois. 

Approximate  quantities  are  as  follows: 
Concrete    foundation.  13.300  sq.  yds. 

Macadam  foundation.  660  sq.  yds. 

Excavation.  3.320  cu.  yds. 

Asphalt    pavement.  25,956  sq.  yds. 

Brick    pavement,  2.305  sq.  yds. 

Specifications  may  le  had  on  applica- 
tion to  the  City  Engineer. 

MARK   JARDINE. 
President    of    Board    of    Local    Improve- 
ments. 

PUMPING  ENGINE. 

Houston.    Tex. 

Bids  will  be  received  up  to  3  P.  M., 
Monday.  October  19.  190S.  for  the  com- 
plete installation  of  a  15.000.000-gallon 
pumping  engine  at  the  water  plant  of  the 
City  of   Houston.    Tex. 

Further  information  will'  be  furnished 
on  application  to  the  Water  Department, 
City   of  Houston.    Texas. 

H.    B.   RICE.   Mayor. 

DRAINAGE  WORK. 

Oregon,  Mo.,  Sept.  23,  1908. 
The  undersigned  secretary  will,  until  4 
o'clock  p.  m.  of  the  10th  day  of  October. 
1908,  receive  sealed  bids  for  the  excava- 
tion of  about  25.000  cu.  yds.  of  earth  in 
the  Nodaway  Drainage   District,    No.    1. 

Specifications    with    Chief    Engineer    or 
.Secretary  of  District. 
Wil.   M.   MORRIS.   Secy,   of  District, 

Oregon,   Mo. 
JOHN  PRRET.  Chief  Engineer. 
Oregon.   Mo. 

DRAINAGE  WORK  LETTING. 

Walnut.    Illinois. 
At   the   office   of   JI.   A.    Stiver,   Walnut. 
111.,    on    Oct.     9th,     1908,    at    one    o'clock 
p.  m.,   the  Commissioners  of  Sub-District 
No.    Two  of  the   Union   Drainage  District 
No.  One.  will  let  to  the  lowest  bidder  the 
job    of    cleaning    out    and    repairing    the 
Main  Ditch  of  said  Sub-District  No.  Two. 
Total   work  estimate,  25,000  yards. 
For  plan  and  specifications  write  M.  A. 
STIVER.   Attorney  for  District. 
JAMES  FOLEY, 
C.   B.    KEIGWIN, 
A.    G.    TUCKEKMAN. 

Commissioners. 

PROPOS.^LS  FOR  TWO  CLAM- 
Shell  Dredge  Machines  with  Boilers. 
Sealed  proposals  will  be  received  at  the  of- 
fice of  the  General  Purchasing  Officer, 
Isthmian  Canal  Commission.  Washington, 
D.  C,  until  10:30  a.  m..  October  16,  1908,  at 
which  time  they  will  be  opened  in  public 
for  furnishing  the  above-mentioned  ar- 
ticles. Blanks  and  general  Information 
relating  to  this  Circular  (No.  469)  may 
be  obtained  from  this  office  or  the  of- 
fices of  the  Assistant  Purchasing  Agents, 
24  State  Street,  New  York  City;  Custom- 
House,  New  Orleans,  La.,  and  1086  North 
Point  Street,  San  Francisco,  Cal.:  also 
from  the  U.  S.  Engineer  Offices  in  the 
following  cities:  Seattle.  Wash.:  Los 
Angeles.  Cal.:  Baltimore.  Md. :  Philadel- 
phia, Pa.;  Pittsburg,  Pa.;  Boston,  Mass.; 
iiuffalo.  N.  v.;  Cleveland,  Ohio;  Cincin- 
nati. Ohio:  Chicago.  111.;  St.  Louis.  Mo.; 
Detroit.  Mich.;  Milwaukee,  Wis.:  St. 
Paul,  Minn.;  Chattanooga,  Tenn.;  Louis- 
ville, Ky. ;  Mobile,  Ala.,  and  Galveston, 
Tex.;  Commercial  Club,  Kansas  City, 
Mo.;  Chamber  of  Commerce.  Quincy.  III., 
and  Chamber  of  Commerce  and  Board  of 
Trade.  Tacoma.  Wash.— F.  C.  Boggs, 
Captain,  Corps  of  Engineer,  U.  S.  A.. 
•  General  Purchasing  Officer. 


SWITCHBOARD,  CITY  HALL,  DE- 
PARTMENT OF  PUBLIC 
WORKS 

Cllicago.  Oct.  1.  1908. 
Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.  Monday, 
November  2,  1908.  at  room  705.  No.  200 
Randolph  street,  for  the  switchboard  re- 
quired in  connection  with  the  construc- 
tion of  the  new  City  Hall  building  to  be 
erected  on  the  west  half  of  block  39. 
original  town  of  Chicago,  according  to 
plans  and  specifications  on  file  in  the 
office  of  Holabird  &  Roche,  -rchltects. 
16th    floor,    Monadnock   block. 

Proposals  must  be  mad^  out  upon 
blanks  furnished  at  said  office,  and  be 
addressed  to  said  department,  indorsed 
"Proposals  for  New  City  Hall.  Switch- 
board," and  be  accompanied  with  five 
(5%)  per  cent  of  amount  of  bid  in  money 
or  a  certified  check  for  the  same  amount 
on  some  responsible  bank  located  and  do- 
ing business  in  the  city  of  Chicago  and 
made  payable  to  the  order  of  the  com- 
missioner of  public  works,  which  deposit 
will  be  returned  to  the  bidder  if  the  bid 
is  rejected,  and  if  the  bidder  is  success- 
ful, upon  bidder  entering  into  contract 
with  said  city  and  giving  such  bond  as 
may  be  required  for  the  satisfactory  per- 
formance of  the  same  within  five  days 
from  the  date  of  notific.ition  that  the  said 
contract  and  bond  are  ready  for  execu- 
tion. 

The  commissioner  of  public  works  re- 
ser\-es  the  rig.it  to  reject  any  or  all  bids. 
A  deposit  of  $500.00  will  be  made  in  room 
705.  No.  200  Randolph  St..  to  insure  the 
safe  leturn  of  plans  and  specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  commissioner  of 
public  works  of  his  ability,  and  that  he 
has  -the  necessary  facilities,  together 
with  sufficient  pecuniary  resources,  to 
fulfill  the  conditions  of  the  contract  and 
specifications,  provided  such  contract 
should   he  awarded   to   him. 

Companies  or  firms  bidding  will  give 
the  individual  names,  as  well  as  the  name 
of   the   firm,   with   their  address. 

JOHN  J.  HANBERG. 
Commissioner  of  Public  Works. 
By  PAUL  REDIESKE. 
Deputy   Commissioner. 

BOILERS,  BREECHING  AND  SET- 
TING,   CITY  HALL,  DEPART- 
MENT OF  PUBLIC  WORKS 

Chicago.  Oct.  1.  1908. 
Sealed  proposals  will  be  received  by 
the  city  of  Chicago  until  11  a.  m.  Mon- 
day. November  2.  190S.  at  room  705.  No. 
200  Randolph  street,  for  the  boilers, 
breeching,  and  setting  required  in  con- 
nection with  the  construction  of  the  new 
City  Hall  building  to  be  erected  on  the 
west  half  of  lot  39,  original  town  of  Chi- 
cago, according  to  plans  and  specifica- 
tions on  file  in  the  office  of  Holabird  & 
Roche,  architects.  16th  floor,  Monadnock 
block. 

Proposals  must  be  made  out  upon 
bliinks  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed 
■Proposals  for  New  City  Hall.  Boilers. 
Breeching,  and  Setting."  and  be  accom- 
panied with  five  (5%>  per  cent  of  amount 
of  bid  in  money  or  a  certified  check  for 
the  same  amount  on  some  responsible 
bank  located  and  doing  business  in  the 
city  of  Chicago  and  made  payable  to  the 
order    of    commissioner    of    public    works. 


which  deposit  will  be  returned  to  the  bid- 
der If  the  bid  is  rejected,  and  if  the  bid- 
der is  successful,  upon  bidder  entering 
Into  contract  with  s.iid  city  and  giving 
.such  bond  as  may  be  required  for  the 
satisfactory  performance  of  the  same 
within  five  days  from  the  date  of  notifi- 
cation that  the  said  contract  and  bond 
are   ready   for   execution. 

The  commissioner  of  public  works  re- 
serves the  right  to  reject  any  or  all  bids. 
A  deposit  of  J.iOO.OO  will  be  made  in  room 
705,  No.  200  Randolph  St.,  to  insure  th«- 
safe  return  of  plans  and  specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  It  shall  furnish  evi- 
dence satisfactory  to  the  commissioner 
of  public  works  of  his  ability,  and  that  he 
has  the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  specifi- 
cations, provided  such  contract  should  be 
awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names,  as  well  as  the  name 
of    the    firm,    with    their   address. 

JOHN  J.  HANBERG. 
Commissioner  of  Public  Works. 
By  PAUL  REDII5SKE. 
Deputy   Commissioner. 

FURNACES   AND  GRATES,  CITY 
HALL,  DEPARTMENT  OF 
PUBLIC  WORKS 

Chicane.  Oct.  1.  1908. 
Sealed  proposals  will  be  received  by 
the  city  of  Chicago  until  11  a.  m.  Monday 
November  2.  1908.  at  room  705,  No.  200 
Randolph  street,  for  the  furnace  and 
grates  required  in  connection  with  the 
construction  of  the  new  City  Hall  build- 
ing to  be  erected  on  the  west  half  of 
block  39.  original  town  of  Chicago,  ac- 
t-ording  to  plans  and  specifications  on  file 
in  the  office  of  Holabird  &  Roche,  archi- 
tects, ICth  floor,  Monadnock  block. 

Proposals  must  be  made  out  upon 
b'anks  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed 
"Proposals  for  New  City  Hall.  Furnaces 
and  Grates."  and  be  accompanied  with 
five  (b';i)  per  cent  of  amount  of  bid  in 
money  or  certified  check,  for  the  same 
amount  on  some  responsible  bank  located 
and  doing  business  In  the  city  of  Chicago 
and  made  payable  to  the  order  of  the 
commissioner  of  public  works,  which  de- 
posit will  be  returned  to  the  bidder  if  the 
bid  is  rejected,  and  if  the  bidder  is  suc- 
cessful, upon  bidder  entering  Into  con- 
tract with  said  city  and  giving  such  bond 
as  m.iy  be  requirea  for  the  satisfactory 
performance  of  the  same  within  five  days 
from  the  date  of  notification  that  the 
said  contract  and  bond  are  ready  for  exe- 
cution. 

The  commissioner  of  public  works  re- 
serves the  right  to  reject  any  or  all  bids. 
-■^  deposit  of  J500.00  will  he  m:ide  in  room 
705,  No.  200  Randolph  St.,  to  Insure  the 
safe  return  of  plans  and  specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  It  shall  furnish  evi- 
dence satisfactory  to  the  commissioner 
of  public  works  of  his  ability,  and  that 
he  has  the  necessary  facilities,  together 
with  sufficient  pecuniary  resources  to 
fulfill  the  conditions  of  the  contract  and 
specifications,  provided  such  contract 
should    be   awarded    to    him. 

Companies  or  firms  bidding  will  give 
the  Individual  names  as  well  as  the  name 
of    the    firm,  with    their   address. 

JOHN  J.  HA.VBERG. 
Commissioner  of  Public  Works. 
By  PAUL  REDIESKE. 
Deputy   Commissioner. 
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Phil.  LauUi  Construction  Co. 


145  La  Salle  St. 


Chicago,  111. 


Power  Haute  of  the  New  York  City  Railway  Co.,  96th  St,  New  York, 

Equipped   With  Our  Machinery 


Designing  and  Construction  of 

Automatic  Coal  Handling  Equipments 
Locomotive  Coaling  Stations 
Conveying  Machinery 
and  Structures 

CONTRACTING    ENGINEERS 

for 

Complete  Power  Plants 

Complete  Installations  of 

Bucket  Conveyors 

Belt  Conveyors 

Automatic  Railways 

Cable  and  Industrial  Railways 

All  Kinds  of  Convejring  Plants 
Designed  and  Erected 

Suggestion*  and  Estimates  FumishMl 
Upon  Application 


The  Mi;itary  Colltge  ol  the  Stale  oi  Vermont 

NORWICH  UNIVERSITY 

Normileld,  Vermont 

Courees:  Civil  Knplneerinff,  Electrical  Enelncerlne. 
Chemlstrj*.  Arts.  Science  and  Letters.  Mllitao'  L)i9- 
cipUnc  with  complete  routine  and  Instruction   lor  ail. 

For  lull  Inlonnatlon,  address  THE  SECRETARY. 


Ttill  JOHNSON 

Well  Screen 

All  sizes.    Brass.    Large  Capacity. 

Non-choking      Used  everywhere. 

Write  fok  Booklet  "EC." 

E.  E.  JOHNSON.  St.  Paul,  Minn. 


YOUNG  &  SONS 


■ENOIXEERINO  MIXLVe  AST) 
]SVKVEY1SG  I.XSTRUMENTS 


PHILADELPHIA 


NATURE  ADORNED 

My  booklet  gives  some  interesting  data  on  what 
may  be  accomplished  in  beautifying  and  improv- 
ing the  landscape.  Engineers,  city  and  railroad 
omcials  should  send  for  it. 

F.  R.  MEIER,  I  Broadway,  NEW  YORK 
Consulting:  Forester 


SURVEYORS' 4  ENGINEERS* 

Jransits,  Levels, 

Compasses, 
Chains,  Tapes,  Etc. 

Drawing  Instraments, 
Paper,  Etc. 

Field  Book],  India  Ink, 
Brushes,  Etc. 

Catalogue  on   Request. 

LM      PDIIMfF      '°*  ""^  *••"  STREET, 
.     l»l.     riMlll^L,     CINCINNATI,    OHIO 


WATER-WORKS. 

East    Grand    Forks,    Minn. 

Sealed  proposals  for  the  construction  of 
certain  portions  of  a  water-works  system 
as  hereinafter  described,  will  be  received 
by  the  City  Council  of  the  city  of  East 
Grand  Forks.  Minn.,  until  3  o'clock  p.  m.. 
on  the  19th  day  of  October,  190S.  at  which 
time  the  said  Council  will  meet  and  pub- 
licly open  and  read  all  proposals  received. 

The  work  covered  by  this  advertise- 
ment will  include  the  following  portions 
or  items  of  a  system  of  water  works 
within  and    for  the   said   city. 

1. — The  furnishing  of  cast  iron  water 
pipe    and    special    castings, 

2. — The  furnishing  of  fire  hydrants, 
grate  valves   and   boxes, 

3, — The    pipe    laying, 

4. — The  pump  pit  and  intake. 

5. — A  100.000-gallon  steel  tower  and 
tank. 

All  bids  must  be  made  on  blank  forms, 
furnished  for  the  purpose,  and  each  bid 
must  he  accompanied  by  a  duly  certified 
check  for  a  suiu  enual  to  five  (3)  per  cent 
of  the  amount  of  the  bid.  made  payable 
unconditionally  to  the  order  of  the  City 
Treasurer  of  East  Grand  Forks.  Minn. 

Plans  and  specifications  are  on  file  and 
blank  forms  of  proposals  may  be  ob- 
tained «t  the  office  of  the  City  Clerk, 
and  at  the  office  of  Loweth  &  Wolff. 
Consulting  Engineers.  St.  Paul,  Minn, 
C,  P,  ZIMMITRMAN.  City  Clerk, 
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Edson  Diaphragm  Trench  Pumps  ji 

OUR    EDSON    IMPROVED    PUMPS  ^^^ 

can  be  operated  by  the  most  ignorant  workman,  and  they 
will  handle  Sand,  Mud,  Gravel,  Sanitary  Deposits  and  any- 
thing limpid  enough  to  flow  without  clogging  or  injury. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose.  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner 
ready  for  business.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate 
Pump  parts,  carried  in  stock. 


Send  For  Descriptive  Catalog 

Established    1859 

EDSON   MFG.   CO. 

256  Atlantic  Avenue,  Boston,  Mass. 


ENGINES,  CITY  HALL,  DEPART- 
MENT OF  PUBLIC    WORKS 

Chicago.   Oct.    1.   lliub. 

Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.  Monday. 
November  2.  190S.  at  room  70.5.  No.  200 
Randolph  street,  for  the  engines  required 
in  connection  with  the  construction  of 
the  new  City  Hall  building  to  be  erected 
on  the  west  half  of  block  39.  original 
town  of  Chicago,  according  to  plans  and 
specifications  on  file  in  the  office  of  Hola- 
bird  &  Roche,  architects.  16th  floor,  Mo- 
nadnock    block. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office  and  be  ad- 
dressed to  said  department,  indorsed 
"Proposals  for  New  City  Hall.  Engines." 
and  be  accompanied  with  five  (5%)  per 
cent  of  amount  of  bid  in  money  or  a  cer- 
tified check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business  in  the  city  of  Chicago  and  made 
payable  to  the  order  of  the  commissioner 
of  public  works,  which  deposit  will  be 
returned  to  the  bidder  if  the  bid  is  re- 
jected, and  if  the  bidder  is  successful, 
upon  bidder  entering  into  contract  with 
said  city  and  giving  such  bond  as  may 
be  required  for  the  satisfactory  perfor- 
mance of  the  same  within  five  days  from 
the  date  of  notification  that  the  said  con- 
tract and  bond  are  ready  for  execution. 

The  commissioner  of  public  works  re- 
serve the  right  to  reject  any  or  all  bids. 
A  deposit  of  $500.00  will  be  made  in  room 
V05.  No.  200  Randolph  street,  to  insure 
the  safe  return  of  plans  and  specifica- 
tions. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  commissioner  of 
public  works  of  his  ability,  and  that  he 
has  the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to  him. 

Companies    or    firms   bidding    will    give 
the    individual    names,    as    well     as     the 
name  of  the  firm,   with  their  address. 
JOHN  J.  HANBERG. 
Commissioner  of  Public  Works. 
By  PAUL  REDIESKE. 
Deputy   Commissioner. 


CONCRETE  SEWER. 

Office  of  the  Commissioners  of  Sewerage 

of  Louisville,   Ky.,   Incorporated. 

Scaled  proposals  for  the  construction  of 
a  sewer  known  as  Section  "E."  South- 
ern Outfall  Sewer.  Contract  No.  14.  of 
the  Comprehensive  System  of  Sewerage 
for  the  City  of  Louisville.  Ky..  will  be 
received  at  the  office  of  the  Commission- 
ers of  Sewerage  until  12  o'clock  noon, 
Oct.,   21st.    190S. 

The  work  consists  mainly  of  building 
a  sewer  to  be  constructed  of  plain  and 
reinforced  concrete  as  follows:  1965  feet, 
12  ft.  3  in.  section;  1,510  feet.  12  ft,  sec- 
tion; average  depth  of  cut  27  feet:  ap- 
proximately 5,510  cubic  yards  of  concrete. 

Plans  and  specifications  may  be  seen 
at  the  office  of  the  Commissioners. 

Sealed  bids  should  be  endorsed  "Pro- 
posals for  Section  'E'  Southern  Outfall 
Sewer."  and  addressed  to  the  Commis- 
sioners of  Sewerage.  Equitable  Building. 
Louisville.  Ky.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  at  least 
seven  per  cent  (7%)  of  the  total  amount 
of  the  bid  or  a  "Bidder's  Bond"  as  de- 
scribed  in  the  form  of  proposal. 

P.    L.    ATHERTON. 

Chairman. 

CHAS.  P.  WEAVER.  Secy,  and  Treas. 

J.  B.  F.  BREED.  Chief  Engineer. 

MACADAMIZING  ROADS. 

state  Highway  Department. 
Columbus.    Ohio,    Sept.   30,    1908. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Commissioners  of  Richmond 
County.  Ohio,  until  12  o'clock,  noon.  Oc- 
tober 13,  1908,  for  grading  and  macadam- 
izing 3.26  miles  of  road  in  Springfield 
township,  said  county,  under  the  provi- 
sions of  the  state  highway  law. 

Specifications,  plans  and  profiles  are  on 
file  in  the  office  of  the  County  Commis- 
sioners In  Mansfield.  Ohio,  and  at  the 
Stale   Highway   Department. 

Copies  of  specifications  may  be  ob- 
tained   at    the   latter    office. 

Estimated  cost  of  construction  119.- 
307.10. 

Certified  check  $300.00. 

The  State  Highway  Commissioner  re- 
ser\'es  the  right  to  reject  any  and  all 
bids. 

JAMES  C.   WONDERS. 
State  Highway  Commissioner. 


GENERATORS,  CITY  HALL,  DE- 
PARTMENT OF  PUBLIC 
WORKS 

Chicago.   Oct.   1.   1908. 

Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.  Monday. 
November  2,  1908.  at  room  705,  No,  200 
Randolph  stieet,  for  the  generators  re- 
quired in  connection  with  the  construc- 
tion of  the  new  City  Hall  building  to  be 
erected  on  the  west  half  of  block  39. 
original  town  of  Chicago,  according  to 
plans  and  specifications  on  file  In  the 
office  of  Holabird  &  Roche,  architects, 
16th   floor,    Monadnock   block. 

Proposals  must  he  made  out  upon 
blanks  furnished  at  said  office,  and  be 
addressed  to  said  department,  indorsed 
"Proposals  for  New  City  Hall,  Genera- 
tors," and  be  accompanied  with  five 
(5%)  per  cent  of  amount  of  bid  In  money 
or  a  certified  check  for  the  same  amount 
on  some  responsible  bank  located  and 
doing  business  in  the  city  of  Chicago  and 
made  payable  to  the  order  of  the  com- 
missioner of  public  works,  which  deposit 
will  be  returned  to  the  bidder  If  the  bid 
is  rejected,  and  if  the  bidder  Is  success- 
ful, upon  bidder  entering  Into  contract 
with  said  city  and  giving  such  bond  as 
may  be  required  for  the  satisfactory  per- 
formance of  the  same  within  Ave  days 
from  the  date  of  notification  that  the  said 
contract  and  bond  are  ready  for  execu- 
tion. 

The  commissioner  of  public  works  re- 
serves the  right  to  reject  any  or  all  bids. 
A  deposit  of  $,100.00  will  be  made  In  room 
705.  No.  200  Randolph  St.,  to  Insure  the 
safe    return    of   plans   and    specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  It  shall  furnish  evi- 
dence satlsfactor>"  to  the  commissioner 
of  public  works  of  his  ability,  and  that 
he  has  the  necessarj-  facilities,  together 
with  sufficient  pecuniary  resources  to 
fulfill  the  conditions  of  the  contract  and 
specifications,  provided  such  contract 
should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  Individual  names,  as  well  as  the  name 
of  the  firm,  with  their  address. 

JOH.N  J.  HANBERG. 
Commissioner  of  Public  Works. 
Py  PAUL  J.   REDIESKE 

D.i.iit\-    i''.imml-«siciiit»r. 
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PUMPS,  TANKS  AND  HIGH  PRES- 
SURE    PIPING,  CITY  HALL, 
DEPARTMENT  OF  PUB- 
LIC WORKS 

ClilonKO,   Oct.    1.    1908. 

Sealed  propo.snls  will  be  iccelvid  by  the 
city  of  ClilciiKd  until  11  a.  m.  Monday. 
Ndvomber  i;,  1!>08.  at  room  70.">,  No.  200 
U.iiKlnlpli  sliott.  for  the  pumps,  tanks 
and  high-pressure  piping  required  In  con- 
nection with  the  construction  of  the  new 
City  Hall  building  to  be  erected  on  the 
west  half  of  block  39,  original  town  of 
Chicago,  according  to  plans  and  speclfl- 
callons  on  Hie  In  the  office  of  Holablrd  & 
Roche,    architects.   J6th    tloor.    Monadnock 

Proposals  must  be  made  out  upon 
bl.inks  furnished  at  .>iaid  office,  and  be  ad- 
dressed to  said  department.  Indorsed 
"Proposals  for  New  City  Hall.  Pumps, 
Tanks  and  High-Pressure  Piping,"  and 
be  accompanied  with  five  (5%)  per  cent 
of  amount  of  bid  In  money  or  a  certified 
check  for  the  same  amount  on  some  re- 
sponsible bank  located  and  doing  business 
in  the  city  of  Chicago  and  made  payable 
to  the  order  of  the  commissioner  of  pub- 
lic works,  which  deposit  will  be  returned 
to  the  bidder  if  tlie  bid  is  rejected,  and 
if  the  bidder  is  successful,  upon  bidder 
entering  into  contract  with  said  city  and 
giving  such  bond  as  may  be  required  for 
the  satisfactory  performance  of  the  same 
within  five  days  from  its  date  of  notifi- 
cation that  the  said  contract  and  bond 
Txre   ready   for   execution. 

The  commissioner  of  public  works  re- 
serves the  right  to  reject  any  or  all  bids. 
A  deposit  of  $500.00  will  be  made  in  room 
705,  No.  200  Randolph  street,  to  insure  the 
safe  return  of  plans  and  specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  commissioner  of 
public  works  of  his  ability,  and  that  he 
has  the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  aw.arded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names,  as  well  as  the  name 
of    the   firm,   with    their  address. 

JOHN  J.  HANBERG. 
Commissioner  of  Public  Works. 
By  PAUL,  REDIESKE, 
Deinity    Ciimmissioner. 

GENERAL  WORK,  CITY    HALL, 
DEPARTMENT  OF  PUB- 
LIC WORKS. 

('tiic:if;.i    Oct.    1.   ions. 

Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.  Monday. 
Novem'ber  2.  190S,  at  room  705,  No.  200 
Randolph  street,  for  the  general  work  re- 
quired In  connection  with  the  construc- 
tion of  the  new  city  hall  building  to  be 
erected  on  the  west  half  of  block  39, 
original  town  of  Chicago,  according  to 
plans  and  specifications  on  file  in  the  of- 
fice of  Holablrd  &  Roche,  architects,  16th 
floor,  Monadnock  block. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be 
addressed  to  said  department,  indorsed 
"Proposals  for  New  City  Hall.  fJeneral 
■\Vork,*'  and  he  accompanied  with  five 
(oCv-)  per  cent  of  amount  of  bid  in  money 
or  a  certified  check  for  tlie  same  amount 
on  some  responsible  bank  located  and  do- 
ing b'lsiness  In  the  city  of  Clilcago  and 
made  payable  to  the  order  of  the  com- 
missioner of  public  works,  which  deposit 
will  he  returned  to  the  bidder   If  the  bid 


Is  rejected,  and  If  the  bidder  is  success- 
ful, upon  bidder  entering  Into  contract 
with  said  city  of  Chicago  and  giving  such 
bond  as  may  be  required  for  the  satis- 
factory performance  of  the  same  within 
five  days  from  the  date  of  notification 
that  the  said  contract  and  bond  are  ready 
for  execution. 

The  commissioner  of  public  works  re- 
serves the  right  to  reject  any  or  all  bids. 
A  deposit  of  $500  will  be  made  In  room 
705,  No.  200  Randolph  street,  to  Insure 
the  safe  return  of  plans  and  specifica- 
tions. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  conmiissloner  of 
public  works  of  his  ability,  and  that  he 
has  the  necessary  facilities,  together 
with  sufficient  pecuniary  resources,  to 
fulfill  the  conditions  of  the  contract  and 
specifications,  provided  such  contract 
should  be  awarded   to   him. 

Companies  or  firms  bidding  will  give 
the  individual  names,  as  well  as  the  name 
of  the   firm,   with   their  address. 

JOHN  j.  HANBERG. 
Commissioner  of  Public  Works. 
By    PAUL   REDIESKE, 
Deputy   Commissioner. 

HYDRAULIC  ELEVATORS,  CITY 

HALL,  DEPARTMENT  OF 

PUBLIC  WORKS 

Chicago.   Oct.  1,   1908. 

Sealed  pro"osals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.  Monday. 
November  2,  1908,  at  room  705,  No.  200 
Randolph  street,  for  the  hydraulic  ele- 
vators required  in  connection  with  the 
construction  of  the  new  City  Hall  build- 
ing to  be  erected  on  the  west  half  of 
block  39,  original  town  of  Chicago,  ac- 
cording to  plans  and  specifications  on  file 
in  the  office  of  Holabiid  &  Roche,  archi- 
tects,  16th  fioor.  Monadnock  block. 

Proposals  must  fce  made  out  upon 
blanks  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed 
"Proposals  for  New  City  Hall.  Hydraulic 
Elevators."  and  he  accompanied  with  five 
(5%)  per  cent  of  amount  of  bid  in  money 
or  a  certified  check  for  the  same  amount 
on  some  responsible  bank  located  and  do- 
ing business  in  the  city  of  Chicago  and 
made  payable  to  the  order  of  the  com- 
missioner of  public  works,  which  deposit 
will  be  returned  to  the  bidder  if  the  bid 
is  rejected,  and  if  the  bidder  is  success- 
ful, upon  bidder  entering  into  contract 
with  said  city  and  gi^'ing  such  bond  as 
may  be  required  for  the  satisfactory  per- 
formance of  the  same  within  five  da>'s 
from  the  date  of  notification  that  the  said 
contract  and  bond  are  ready  for  execu- 
tion. 

The  commissioner  01  public  works  re- 
serves the  right  to  reject  any  or  all  bids. 
A  deposit  of  $500.00  will  be  made  in  room 
705,  No.  200  Randolph  street,  to  insure 
the  safe  return  of  plans  and  specifica- 
tions. 

No  proposal  will  be  considered  unless 
the  party  offeiing  it  shall  furnish  evi- 
dence satisfactory  to  the  commissioner  of 
public  works  of  his  ability,  and  that  he 
has  the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to   him. 

Companies  or  firms  bidding  will  give 
the  individual  names,  as  well  as  the  name 
of    the    firm,    with    their  address. 

JOHN  J.  HANBERG. 
Commissioner  of  Public  Works. 
By    PATTL   REDIESKE. 
Deputy    Commissioner. 


ELECTRIC     ELEVATORS,     CITY 

HALL,  DEPARTMENT  OF 

PUBLIC  WORKS 

Chicago.   Oct.    I.   1908. 

Sealed  proposals  will  be  received  by  the 
aity  of  Chicago  until  11  a.  m.  Monday, 
November  2,  1908.  at  room  705,  No.  200 
Randolph  street,  for  the  electric  elevators 
required  In  connection  with  the  construc- 
tion of  the  new  City  Hall  building  to  be 
erected  on  the  west  half  of  block  39, 
original  town  of  Chicago,  according  to 
plans  and  specifications  on  file  In  the  of- 
fice of  Holablrd  &  Roche,  architects.  16th 
floor.   Monadnock   block. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office  and  be  ad- 
dressed to  said  department.  Indorsed 
"Proposals  for  New  City  Hall.  Electric 
Elevators,"  and  be  accompanied  with  flv& 
(59c)  per  cent  of  amount  of  bid  in  money 
or  a  certified  check  for  the  same  amount 
on  some  responsible  bank  located  and: 
doing  business  in  the  city  of  Chicago  and 
made  payable  to  the  order  of  the  com- 
missioner of  public  works,  which  deposit 
will  be  returned  to  the  bidder  if  the  bid 
is  rejected,  and  if  the  bidder  is  success- 
ful, upon  bidder  entering  into  contract 
with  said  city  and  giving  such  bond  as 
may  be  required  for  the  satisfactory  per- 
formance of  the  same  within  five  days. 
from  date  of  notification  that  the  said 
contract  and  bond  are  ready  for  execu- 
tion. 

The  commissioner  of  public  works  re- 
serves the  right  to  reject  any  or  all  bids. 
A  deposit  of  $500.00  will  be  made  In  room 
705,  No.  200  Randolph  street,  to  insure 
the  safe  return  of  plans  and  specifica- 
tions. 

No  proposals  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  commissioner  of 
public  works  of  his  ability,  and  that  he 
has  the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  specifi- 
cations provided  such  contract  should  be 
awarded   to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names,  as  well  as  the  name 
of   the    firm,   with   their   address. 

JOHN  J.  HANBERG, 
Commissioner  of  Public  Works. 
By  P.VUI,   REDIESKE. 

Deput\-    Commissioner. 

WATER  EXTENSIONS. 

Kings  Park.  N.  Y. 

Sealed  proposals  endorsed  "Proposals 
for  Extension  of  Water  Supply  System 
at  Kings  Park  State  Hospital,  Kings. 
Park,  N.  T.,"  will  be  received  by  the 
State  Commission  in  Lunacy,  Capitol,  Al- 
bany, N.  Y.,  up  to  3  o'clock  p.  m.  on  the 
14th  day  of  October,  ISO.S,  when  they  will 
be  opened  and  read  publicly. 

Proposals  shall  be  accompanied  by  a 
certified  check  in  the  sum  of  $700.00  and 
the  contractor  to  whom  the  award  Is 
made  will  be  required  to  furnish  Surety 
Company  bond  in  the  sum  of  $7,000.00. 
The  right  is  reserved  to  reject  any  or  all 
bids. 

Drawings  and  specifications  may  be 
consulted  and  blank  forms  of  proposal  ob- 
tained at  the  Kings  Park  State  Hospital, 
Kings  Park,  N.  Y..  or  at  the  office  of  the 
State  Architect.  Complete  sets  of  plans 
and  specifications  will  be  furnished  to 
prospective  bidders  upon  reasonable  no- 
tice to,  and  in  the  discretion  of,  the  State 
Architect,     Franklin     B,     Ware,     Albany, 

N.  Y. 

T.   E.   McGARR.   Secretary. 
State    Commission    In    Lunacy. 
Dated   -A.lbany,   N.   Y..    Sept.   22.  1908. 


October   14,   1908.                              ENGINEERING-CONTRACTING  2X7, 

Engineering-Contracting            conduit  Manholes.  his  first  assistant.  Against  tins  hoard  and 

for'^av'rZsinL*  \"nc.^Sm4°cr:S                  .  Several  of  our  contemporaries  l.ave  pnb-  ^'^°  ',''<=  ^'y  auditor  and  treasurer,  a  tax- 

WITH  WHICH  ARE  COMBINED  lislicd  diuing  tlic  pHst  montli  a  description,  Payer  s   suit   has   been   brought   in   the   Su- 

ENQINEERINQ    World  «'''h  photographs,  of  a  manhole  for  conduit  P^""''   Court   of   tlie    County   of    Los    An- 

and  work    used    by    Mr.    W.    Thomas    Woolcy,  ^''''^*'    ='sl<ing    that    the    Board    of    Public 

CONTRACT  News  City   Engineer   of   Auburn,    N.    Y.,    stating  Works  be  enjoined   from  carrying  on  this 

Published  every  Wednesday  by  that  the  idea  of  the  design  was  either  en-  "'"'"'^  ''*'  '^^^  'ahor,  and  that  the  city  auditor 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  tirely  new  or  unique.     This  shows  clearly  ^'^  enjoined  from  approving  bills  and  pay- 

355  Dearborn  Street,  Chicago  how   engineers   frequently     do     not     keep  "^""^  '°''  ^'^y  h'bor  work,  and  that  the  city 

Telephone  iiarrLwn  6750  abreast  with   engineering  literature.  treasurer  be  enjoined  from  paying  such  de 

New  York  Office:    13-21  Park  Row                       The   conduit   manhole   in   question   is   one  "lands. 

Telephone  561.1  Cortlandt                                                >l">-  =  "iJ>>    '>    uin.  xi,      .-  i        i.        l           ,        ■  • 

____^^_____^^___^____^_^_^__  containmg  both  high  and  low  tension  wires,  '  "^  taxpayer  who  has  brought  this  suit 

HALBERT  P.  GILLETTE   .    .   .Manai.ino  Editor  and  to  prevent  crossing  them,  the  manhole  ''  Col.  Edwin  R.  Fox.     Col.  Fox,  is  presi- 

CHAS^S  HILl"^'^'!  '"''^='^  °f  ""^'"S  built  barrel  shape,  is  built  '''^"^  °f  'he  Utah  Oil  &  Mining  Co.,  and  is 

C.  T.  Murray'           r          ■    associate  editors  jn   two   semi-circular   sections,   one   slightly  *aid   to   be   an   engineer   and   contractor   of 

r,V^-^^.?"J'^',  ,D,-   -'                           r,  '"  advance  of  the  other,  so  as  to  prevent  "'de  and  varied  experience,  and  a  special- 

MYRO.N  C.  CL.\KK President         ,  .                 .            .        .  •  ^    •  .        .■                 i        r     i  •       . 

A.  B.  GILBERT    ....    Advertising  Manager  this   crossing   of   wires.     Such   a    manhole  '^'  '"  construction  work  of  this  character. 

=""                                                                      ^^^=  was    illustrated    in    this    journal    April    1  '"   his   complaint    to   the   court,    Col.    Fox, 

^'^^'^^r^i^^J^^ijl^sJus^^T^fiZ  1908.     In  "Telephone   Construction,   Meth-  "[h"  had  no  interest  whatever  in  any  of  the 

ico.  Alaska,  Hawaii.  Guam.  Porio Rko,  PhilipfuM  ods  and  Cost,"  by  C.  Maver   page  20!)   such  made  for  the  aqueduct  work,  says: 

Islands,  Republic  of  Panama, Canal  Zone  attd  island                      ,,..,,                   .       '  i     &      -    •.  ^  ,.,,-, 

ofTutuila.  a  manhole   is   illustrated   and   described  as  J^ach    one   of   these    bids    (of   the   con- 

$3.00  a  year  (.52  issuesMo  Dominion  of  Canada.  follows:  tractors' — Editors)    was    accomnanied    by   a 

$4  00  a  year  (S3  issues)  to  all  oilier  countries.                     "Qn  niany  of  the  important  lines  of  con-  certified   check,   or   a   sufficient'  bond   of   5 

ADVERTISING  R.ATES  sent  on  application.  j^jj  ^^.^ere  it  is  possible  for  the  operation  per  cent  of  the  estimated  sum  total  of  the 

Copy  for    regular    advertising  must   be  received           r           \              •       ^  a.    l-j  i-   ■          i      i          •*•                 it 

not  later  than  Friday  precudinti  date  of  issue  in  of  workmen  m  the  Streets  to  result  in  dam-  anioimt    bid,    conditioned    tluit    if    awarded 

"FirVale^^lnnTn'c^memsTarbe'in^^^^^^  age  to  the  manholes,  it  has  been  the  prac-  the   contract,   he    would,    within    ten    days. 

^  as  Tuesday  mornini;. tice  to  construct  the  manholes  of  standard  enter  into  a  contract  to  perform  the  work, 

Entereda<=<!ecn-,d-cla.5smatter.Aprili7.  lfl07.  at  ths  ^o™'    "°t    of   larger    proportionate    width.  and   furnishing  as  a  guarantee,  a  bond  in 

P?^'0*'=^  ^"^  Chicago,  Illinois,  under  act  of  March  building   one-half    of   the    manhole    a    dis-  the  sum  of  $500,000,  that  he   would  com- 

"                             ■                                    1  tance  in  advance  of  the  other  half  along  the  P'ete   the   contract,  and   a   further  bond   to 

C  O  N  T  E  NT  S  ''"^  °^  conduit,  so  that  lateral  connections  Pay  labor  and   material,   to  the  amount  of 

may  be  made  from  either  half  of  the  man-  ^^  Pe""  cent  of  the  aggregate  amount  of  his 

Tj  hole    either    wav    without    the   necessitv   of  bid,  a  bond  ranging  from  $1,500,000  to  $2,- 

I1,DIT0RI.\L :                                                                                                        .                ,  ,      '      ,^,                                               '  HAAAA-v 

r-„  ^    ..   Ar     u  1                                         noo  crossing   cables.     The   diagram    of   such    a  '""VW. 

Conduit   Manholes 233             i.  i     •      i           ■      ,      r         ..  ..  >      i       ■  r  .      j-       •      ■         •■       • 

A    Suit   to    Prevent   the   City   of   Los  manhole  is  shown  in  the  figure.  At  the  time  of  handing  in  the  said  esti- 

.Angeles     from     Doing    Day    Labor                The  diagram  shows  a  manhole  similar  to  mate  and  comparison  of  the  bids,  the  Chief 

^^'ork    233  Mr.  Wooley's  design,  and  the  manholes  de-  Engineer   also    handed    in    an    estimate    of 

The  Great  Steel  Plant  at  Gary,  lnd...234  scribed    have    been   designed   and    used    by  what  he  calculated  he  could  do  the  work 

Concrete  SectioxV  :  ^j^.    ^-^^^^    g    p^gipj^  ^^j^f  engineer  of  the  for    the    amount    named    being    $1,956,578. 

Cost    of    Concrete    Lining    of    Tunnel  Electrical  Commission  for  the^itv  of  Bal-  This    last    estimate    did    not    have,    accom- 

tor     bouth     Canal,     Belle     Fourche  .•             nu     r                  u         r         '  ■        ■.                         .         r                 -i.-.-. 

Project     935  timore,  Md.,  for  a  number  of  years.  panying  it,  any  guarantee  of  responsibility 

Reinforced   Concrete   Stone   Bins   and                There  is  but  one  difference  between  Mr.  for  the  correctness  of  their  calculations. 

Trestle    for   the   Street    Department  Wooley's    design    and   that   of    Mr.    Phelps  "Thereupon  the  Board  of  Public  Works 

of  Springfield    Mass.       ...235  phe   latter  has  left  out   the   wall   between  decided  by  resolution  to  reject  any  and  all 

I  he  Fine  Grinding  of  Portland  Cem-  ,,       ,                .                 ,,  .          ^        ,  ...          j         t          ..             1    1,     j       1  1. 

gnt  9.36                       sections,    as   this   not    only   saves  bids,  and  perform  the  work  by  day  labor. 

Earth  and  Rock  Section  :  money  in  construction,  but  allows  the  use  "The  plaintiff  has  carefully  examined  and 

The  Cost  of  Excavating   Gravel   in  a  °^  ""'^  °"c  manhole  plate,  and  access  from  analyzed  the  estimate  subsequently  suhmit- 

Canal  with  a  Co-Ton  Shovel 238  one    section   of   the   manhole  to   the   other.  ted   by   the    Chief    Engineer,   and   finds    an 

Some    Records    of    Drilling    and    the  The    manhole    can    be    built    amply    strong  abundance  of  absurdities  and  inconsistencies 

Cost  of  Alaintaining  Drills 238          -a      .   ..u-          ti  .      .  ,        . 

Method    and    Cost    of    Moving    Earth  "'t'lo'it   this   wall.  in   tt,   and   prices   named    for   certain   parts 

and  Rock  in  Small  Cars...    .             ■^:^9 ^'t  which  it  would  be  utterly  impossible  to 

^Dust^PrevJuth-e'-^T.™""^    ,1,   M  „  "  ^  Suit    to    Prevent  the    City    of   Los  ^'^'^"''^  "^«   «'°^'^-   ^"^^   *"  '•"^"'^"t   ^"■ 

Uust    Prexentive.:    Tars,   with    Meth-                                                          r^-           t^  lions,  a  difference  of  almost  50  per  cent  in 

ods    of    Analvsis    and    Suggested                 Angelas     From     Dome     Day  »u  »    f  -J    ••    I        1    ■      1       .  -J    .• 

Specifications  for  Their  Use?  24.)                               t  <,hnr  W^rk  ''°  'dentical  work,  m  almost  identi- 

Labor   Cost   of    Curbs,   Sidewalk   and                                       J.^aDor    worK.  cjl  conditions.     Taking  the  estimate  of  the 

Brick   Pavement 242           In   our  issue   of  Sept.   23.   we  mentioned  Chief  Engineer  as  a  whole  it  would  be  im- 

General  Section  :  the  fact  that  the  city  of  Los  .'\ngeles,  Cal.,  possible  for  the  most  careful  contractor  to 

'^'c    P'^'JJP"'^"'  °l  "^'^  Indiana   Steel  had   rejected  the  bids  made  by  contractors  complete  at  that  price. 

Utilization    of    Blast    Furnace"^  Cis  ^°^  work  on  the  construction  of  the  aque-  "The   plaintiff   believes   that,    while   it    is 

and    Electrical    Operations    of    Ma-  duct  from  the  Owens  River,  and  had  com-  possible   that    some    of   the   bids    presented 

chinery  243  menced  the  building  of  this  $23,000,000  proj-  were  unreasonably  high,  and  that  some  of 

Amount  of  Work  Done  per  Man  in  a    _  ect  by  day  labor.     We  sounded  a  warning  the  bidders   had   not   the   experience   war- 

xi,a  T3, °j   T?  ^      y  '','',''  '^'."  '  that  to  do  such  work  by  day  labor  means,  ranting  the  award,  it  is  onlv  a  reasonable 

Ihe   Proposed   Extension  of  the  Chi-                           1      l  .,     ■               j                 j  .-.■..  j       "•                       ,. 

cago    Drainage    Canal    as    a    Deep  ^'  '"'  """    •  ''°'"  '"creased  cost  and  a  poor  presumption  that  a  re-advertisement  would 

Waterway  to  the  Illinois  River 247  quality  of  work.  have  brought  before  the  board  a  reasonable 

Home    Made   Stadia   Rod 248           This  work  is  being  done  under  the  super-  price    from    someone    incontestablv  compe- 

Bids  Received   for    Constructing  Jaw  vision   of  the   Board   of   Public   Works  o  tent  to  carry  out  the  work. 

Bone     Division     of     Los     Angeles  .u       :     .1.    u       ^          ■    ■         c  r~           .    .  ..-r-u       ,  ■     -^    ., 

Aqueduct  250              "^   ■^''          board  consisting  of  General  A.  The  plaintiff  alleges  that  it  is  a  fair  pre- 

Methods   AND    Costs 249  '^^  Chaffee,  .\.  A.  Hubbard  and  D.  K.  Ed-  sumption,  based  on  all  past  experience,  that 

Catalogs   Worth   H.winc 250  wards.    The  chief  engineer  is  Mr.  William  a  municipality  cannot  execute  a  large  piece 

Personals    2-i0  Mulholland.   and    Mr.    J.    B.'   T^ippincott    is  of    work    within    any    reasonable    cost,    in 
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comparison  with  thai  nf  a  coiUractor.  ami 
that  tho  imiiiicipality  RciUTally  receives  bids 
at  a  much  less  sum  than  it  can  do  the  wurk 
for  itself,  unless  there  is  a  combine  among 
the  contractors :  which  in  this  case  was 
impossible,  as  they  came  from  such  widely 
separated  sections. 

"That  the  city  cannot  complete  a  piece 
of  work  at  a  price  in  comparison  with  a 
contractor,  is  evidenced  in  the  recent  case 
of  the  outfall  sewer,  where  this  plaintiff 
made  a  proposition  which  would  have  com- 
pleted the  sewer  for  $-l2."),000.  with  a  possi- 
ble expenditure  of  $2.5.000  more  for  inci- 
dentals not  provided  for  under  the  city's 
day  labor  account  the  sewer  was  completed, 
according  to  the  returns  of  the  City  Audi- 
tor, for  $(>70.744.04 — an  addition  of  over 
$220,000.  or  -'lO  per  cent  of  the  contracts 
offered. 

"The  law  provides  that  all  public  work 
shall  be  let  by  competitive  bidding.  Sec.  148 
City  Charter ;  except  in  the  case  of  emer- 
gencies when  the  amount  does  not  exceed 
$500.  That  it  can  hardly  be  assumed  that 
an  emergency  will  arise  that  involves  over 
$2,000,000  urgent  expenditure,  or  that  it 
shall  be  so  urgent  that  it  requires  the  city 
to  perform  it  by  day  labor." 

Col.  Fo.x  has  set  forth  a  number  of  ex- 
cellent reasons  why  this  important  work 
should  be  done  by  contract.  It  is  a  singular 
thing  that  many  engineers  do  not  readver- 
tise  for  bids  when  the  first  bids  they  receive 
are  not  satisfactory,  but.  instead,  turn  to 
the  expensive  day  lalior  method.  It  is  also 
singular  that  engineers  so  often  imagine 
that  their  own  estimates  of  cost  are  infalli- 
ble standards  by  which  to  judge  the  rea- 
sonableness of  bidding  prices.  Elsewhere  in 
this  issue  will  be  found  a  list  of  the  bids 
received  for  the  construction  of  that  por- 
tion of  the  aqueduct  referred  to  in  the  suit. 


The  Great  Steel    Plant  at  Gary,  Ind. 

We  give  an  unusual  amount  of  space  in 
this  issue  to  a  general  discription  of  the 
great  new  steel  plant  at  Gary.  Ind  The 
publication  of  general  descriptive  articles 
has  purposely  been  so  rare  heretofore  in 
the  columns  of  Engineerixg-Contr.xcting 
that  some  explanation  of  the  present  varia- 
tion from  usual  practice  seems  called  for. 
The  new  steel  plant  at  Gary  is  not  only 
verv  large,  but  is  being  built  absolutelv  new 
with  ample  room  and  ample  capital  availa- 
ble; it  embodies,  therefore,  what,  in  the 
eyes  of  its  engineers,  is  considered  the  most 
perfect  modern  practice  in  steel  works  en- 
gineering. The  engineer  and  the  contractor 
who  reads  the  article  understandinflv  gets, 
therefore,  not  merely  the  details  of  a  .specific 
plant,  but  he  gets  also  a  knowledge  of  what 
the  highest  developments  in  steel  works  en- 
gineering are. 

But  the  steel  works  at  Gary  are  of  in- 
terest to  everyone  for  other  than  technical 
reasons,  and  these  reasons  have  been  so 
well  expressed  recently  by  one  of  the  com- 
pany's officials  that  we  present  them  in  his 
words : 


"The  undertaking  at  Gary  l)y  the  I'nitcd 
States  Steel  Corporation  was  the  result  of 
its  recognition  of  the  necessity  to  do  some- 
thing on  a  large  scale  in  the  West  to  take 
care  of  the  rapidly  growing  demand  for 
steel  and  iron  products.  To  give  you  an 
idea  as  to  the  rapidity  with  which  the  de- 
mand for  these  products  has  grown,  I  will 
slate  that  in  the  year  1(^90  the  total  produc- 
tion of  steel  in  the  United  States  was  4,- 
(Hio.OOf)  tons;  in  the  year  18!>.")  that  produc- 
tion had  grown  to  t^.lloO.O'Ml  tons;  in  the 
year  IPOO  it  had  grown  to  10,000.000  tons; 
in  the  year  190G  the  United  States  produced 
23,000,000  tons  of  steel  products. 

"Our  plans  for  enlargement  were  first 
had  with  respect  to  the  existing  plants  of 
the  Illinois  Steel  Company,  the  principal 
olant  being  at  South  Chicago.  Chicago  pos- 
sesses many  of  the  essentials  of  manufacture 
on  a  large  scale ;  but  we  soon  saw  that  there 
was  not  sufficient  elbow  room  at  South 
Chicago  for  bringing  forth  or  perfecting 
our  large  plans  for  the  building  of  an  tiddi- 
tional  steel  plant.  Hence  we  began  to  cast 
our  eyes  around  for  a  suitable  place  for  the 
location  of  large  steel  mills.  Our  observa- 
tions were  confined  to  the  shore  of  Lake 
Michigan;  we  could  not  aflford  to  break 
ourselves  away  from  the  transportation  af- 
forded by  the  lake  for  our  ore  supplies. 
.■\ttention  was  called  to  the  sand  dunes  in 
the  northern  part  of  Lake  county,  and  the 
site  attracted  us.  Investigation  of  the  depth 
of  the  water  immediately  in  front  of  this 
land  convinced  us  that  there  was  possible  a 
most  mag-nificent  harbor  for  our  shipping; 
a  sufficient  depth  of  water  could  be  had  to 
float  the  ships  of  the  largest  draught.  We 
also  found  good  railroad  facilities  in  this 
vicinity ;  better,  in  some  respects,  than  at 
Chicago,  especially  with  reference  to  termi- 
nal and  transfer  facilities.  Therefore  we 
cast  our  lot  in  the  northern  part  of  In- 
diana. 

"After  deciding  to  build  the  steel  plant 
at  this  site,  amid  this  w-aste  and  these  sand 
dunes,  we  recognized  at  once  the  necessity 
of  the  Steel  Corporation's  undertaking  to 
build  a  place  for  the  homes  of  its  employes. 
Therefore  we  were  forced  to  undertake  the 
commencement,  at  least,  of  a  town.  Our 
connection  with  the  town  of  Gary  was  a 
necessity ;  no  one  else  woidd  undertake  the 
expenditure  of  the  capital  necessary  to  make 
the  homes  for  our  emplo\-es.  Amid  this 
waste  and  these  .sand  dunes  it  was  not  to 
be  supposed  that  anyone  would  have  suf- 
ficient confidence  in  the  mere  announcement 
of  the  plan  of  the  corporation  to  build  a 
big  steel  plant  that  would  employ  eventually 
1.5,000  men  ;  capital  cannot  be  persuaded  to 
invest  in  homes  on  a  mere  statement  of 
that  kind.  Therefore  the  Corporation  had 
to  acquire  sufficient  land  not  only  for  its 
steel  plants  but  for  the  starting  of  a  town. 

"The  first  subdivision  of  Gary  comprises 
about  800  acres  of  land,  which  has  been  laid 
off  into  something  over  4,000  lots.  The 
purpose  of  the  Corporation  with  respect  to 
this  comparatively  small  area  is  merely  to 


give  a  sample,  or  endeavor  to  give  a  sample, 
of  the  lines  along  which  Gary  should  be 
built.  We  were  anxious  to  avoid  the  con- 
ditions which  are  usually  incident  to  a  new 
community. 

"We  purpose  in  this  first  subdivision  to 
complete  it  with  well-paved  streets  and  with 
a  sewerage  system  that  has  been  designer' 
by  the  best  of  engineers  so  as  to  secure 
the  best  possible  sanitation  for  the  commu- 
nity. It  will  be  equipped  with  a  water 
works  that  will  give  Gary  a  supply  of  water 
inferior  to  none  on  the  lakes.  The  capacity 
of  the  water  plant  being  constructed  can  be 
extended  almost  to  an  unlimited  degree.  It 
involves  the  construction  of  a  tunnel  over 
15,000  ft.  in  length,  7,000  ft.  of  the  tunnel 
being  beneath  the  waters  of  Lake  Michigan, 
and  going  out  to  a  depth  that  will  insure 
as  pure  water  as  can  be  obtained  from  that 
source. 

"The  gas  works  will  have  a  capacity  from 
the  start  to  serve  a  population  of  over  25,- 
000  people.  All  of  these  public  utilities  are 
being  provided  by  a  subsidiary  company  of 
the  United  States  Steel  Corporation  under 
franchises  obtained  in  the  regular  way  from 
the  Town  Trustees.  In  seeking  these  fran- 
chises we  represented  that  they  could  be 
safely  intrusted  to  us  and  that  the  Corpora- 
tion did  not  seek  them  merely  for  the  profits 
which  may  be  made  out  of  them.  They  will 
be  administered  in  the  best  interests  of  the 
community,  because  by  so  doing  the  Cor- 
poration will  be  best  administering  its  own 
interests.  We  are  to  depend  for  our  profits 
upon  the  steel  business.  We  know  more 
about  the  steel  business  than  we  do  about 
running  a  town.  We  shall  gladly  welcome 
the  day  when  all  the  affairs  of  Gary  can  be 
taken  over  by  an  organization,  in  due  course 
of  law,  with  no  attempted  direction  by  the 
Corporation." 


In  Saxony,  where  much  damage  has 
been  caused  to  the  forests,  by  the  ravages 
of  caterpillars,  an  especial  contrivance  has 
been  arranged  for  the  destruction  of  the 
moths.  This  consists  of  three  powerful 
searchlights  placed  close  to  exhaust  pipes 
on  the  roof  of  the  local  electric  light  works. 
In  one  night  130  lbs.,  estimated  at  half  a 
million  moths,  were  taken  by  this  contriv- 
ance. 

The  steam  shovels  owned  by  the  Isth- 
mian Canal  Commission  are  as  follows : 

4o-ton  Bucyrus   10 

70-ton  Bucyrus   35 

05-ton  Bucyrus   32 

Model  20,  Marion    1 

Model  tiO,  Marion 7 

Model  01.  Marion   16 

Total  101 


The  annual  report  of  the  Botanical  and 
Forestry  Department  of  China  for  1007 
shows  that  a  total  of  .57,00.5  trees  have 
been  planted  in  Hongkong  during  the  year, 
while  178.361  sites  have  been  sown  with 
pine  seeds  during  the  same  period. 
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Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testingand  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


connecting  the  concrete  columns  arc  rein- 
forced with  six  1-in.  bars  and  twelve  %-in. 
stirrups.  The  columns  have  four  1-in.  bars 
l;an(lcd  together  at  12-iii.  intervals  with 
'4-in.  hoops.     In  addition,  in  the  tops  of  the 


Cost  of    Concrete    Lining  of    Tunnel 

for    South    Canal,  Belle  Fourche 

Irrigation  Project. 

The  foUuuiiig  liguixs  arc  given  in  the 
■Reclamation  Record"  as  the  cost  of  lining 
a  tunnel  I,30(>  ft.  long  and  8x8  ft.  in  clear 
section  with  l-2%-o  concrete.  The  actual 
quantity  of  concrete  placed  in  the  lining  of 
the  tunnel  was  l,o!1-")  cu.  yds.,  whereas  the 
number  of  cubic  yards  of  concrete  for 
which  payment  would  have  been  allowed 
under  the  requirements  of  the  specificationb 
is  1,712.  Owing  to  the  efficiency  and  ac- 
curacy of  the  excavation  work  the  quan- 
tity of  lining  required  was  reduced  by  the 
difference  of  these  two  quantities.  The 
sand  and  gravel  for  use  in  the  concrete 
were  obtained  at  one  end  of  the  tunnel  from 
natural  beds  and  the  concrete  was  mixed 
at  this  point.  The  tunnel  is  located  18 
miles  from  the  nearest  railroad  station. 
Labor  was  plentiful  throughout  the  execu- 
tion of  the  work  and  the  average  rate  of 
wages  paid  per  8-hour  day  was  $2,30.  The 
unit  costs  given  in  the  table  below  are 
based  on  the  pay  quantity  of  1.712  cu.  yds. 
In  order  to  determine  therefore  the  cost 
per  cubic  yard  of  concrete  placed  based  on 
the  actual  number  of  cubic  yards  the  cost 
given  should  be  increased  by  about  8  per 
cent.  The  cost  given  in  the  table  is  ex- 
clusive of  charges  for  survey  and  designs. 

Cost  per 
Distribution   of  cost.  Total  cost.  cu.  yd. 

Preparatory    expense    $  731.30  $0.43 

Plant    derreciation 725.73  0.42 

Superintendence     318.00  0.18 

Camp   maintenance    430.03  0.25 

Cement     4.544.11  2.65 

Lumber  and   steel    forms...  861.08  0.50 

Miscellaneous    materials     . .  45.20  0.03 

Fuel    105.14  0.06 

Lisrhting     8143  0.05 

Miscellaneous    supplies    ....  230.80  0.14 

Repairs    .... 

Hauling    cement    1,624.25  0.95 

Hauling    gravel    and    sand..  432.32  0.25 
Crushing      and       screening 

gravel    and    sand    205.17  0.12 

Mixing  and  placing  concrete  1,565.71  0.92 

Hauling    forms    106.95  0.06 

Labor  on  forms  and  runwavs  890.61  0.52 

Blacksmith     137.19  0.08 

Finishing     373.02  0.22 

Miscellaneous    labor    611.74  0.36 

Administration     878.25  0.51 

Engineering     633.07  0.37 

Inspection    •••• 

Total  cost  to  U.   S $15,531.10         $9.07 


According  to  statistics  just  published,  the 
number  of  miles  of  railway  in  Brazil  in  ac- 
tual operation  on  Jan.  1.  19i!>8,  was  10.915; 
the  number  of  miles  under  actual  construc- 
tion was  2.053,  while  plans  have  been  ap- 
proved for  the  construction  of  4,142  miles 
more. 


Reinforced  Concrete  Stone  Bins  and 
and  Trestle  for  the  Street  Depart- 
ment of  Springfield,  Mass. 
The  city  of  SpriuglicUl,  Ma.>.-.,  rciiairs  its 
streets,  which  are  paved  largely  with  mac- 
adam, with  its  own  forces  and  materials. 
In  following  out  this  policy  it  has  to  pur- 
chase and  handle  a  large  quantity  of 
crushed  stone.  To  facilitate  storing  this 
material  and  loading  it  to  teams  the  Street 
Department,  Mr.  .\.  .•\.  Adams,  Superin- 
tendent, decided  to  construct  a  combined 
trestle  and  stone  bins  which  would  enable 
the  broken  stone  to  be  dumped  directly 
froiu  the  railroad  cars  into  bins  and  by 
means  of  gates  in  the  bottom  of  the  latter 
be  transferred  to  teams  which  could  drive 
under  the  trestle.  The  accompanying  illus- 
trations give  an  excellent  idea  of  the  result- 
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Fig.  2 — Details  of   Bottom  Gates. 

columns  arc  four  %-in.  bars  running  at  an 
angle  with  the  vertical  axis  of  the  column 
of  approximately  30°  and  reinforcing  the 
knee  braces. 


sr 
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Fig.   1- 


ing  structure.  Figure  1  shows  a  cross-sec- 
tion and  side  elevation:  Fig.  2  gives  details 
of  the  bottom  gates,  and  Fig.  3  shows  the 
wheel-guard  construction  at  the  base  of  the 
columns. 

The  Boston  &  .Albany  Railroad  has  a 
connection  with  this  trestle  and  runs  bottom 
dump  ballast  cars  out  on  the  wooden  trestle 
which  is  built  on  top  of  the  concrete  bins. 
The  total  length  of  this  concrete  structure 
is  182  ft. ;  the  width  is  uniformly  15  ft.  6 
ins  The  details  of  the  reinforced  concrete 
work  are  clearly  shown  by  the  drawings. 
The  wooden  trestle  which  supports  the 
railroad  track  rests  on  concrete  bents  con- 
sisting of  two  columns  20  ins.  square  con- 
nected with  a  girder  3  ft.  deep  and  14  ins. 
wide  with  a  clear  span  of  12  ft.  2  ins. 
Connecting  each  bent  and  forming  the  floor 
of  the  stone  bins  is  a  12-in.  reinforced  con- 
crete slab.  Extending  above  the  top  of 
this  slab  to  a  height  of  4  ft.  are  two  light 
retaining   walls. 

The  reinforcement  used  in  this  work 
consists  of  cold  twis.ted  bars.    The  girders 


Cross-Section   and  Side   Elevation  of  Stone   Bins. 

The   lootings  vary  somewhat  in  size,  but 
in   general   are  8  x  (J   ft.   and    IC  ins.   thick, 
a    grillage 


reinforced  with  a  grillage  of  •'V4-in.  bars. 
The  depth  below  the  surface  approximated 
10  ft.  The  foundation  conditions  were  un- 
usually poor,  the  soil  being  soft  muck  in 
some  places,  and  at  one  end  of  the  trestle 


"'I 


Wineel  Guard     Construction     for 
Base   of  Columns, 

an  old  sewer  had  to  be  crossed.  This  was 
taken  care  of  by  a  girder  footing  spanning 
the  sewer.  Extreme  care  was  necessary 
with  the  soft  sub-soil  conditions  to  procure 
a  reliable  footing  for  the  concrete  piers. 
The  work  was  not  delayed,  however,  to 
amount  to  much  and  the  trestle  has  been  in 
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use  now  about  six  montlis  without  any  de- 
fects showing. 

The  mcthoil  of  construction  employed 
was  similar  to  that  used  on  most  reinforced 
concrete  jobs.  The  columns  were  filled 
first,  then  the  beams  and  floor  slab  cast  to- 
gether, and  the  retaining  wall  put  on  after- 
wards. This  is  well  shown  by  Fig.  4.  The 
work  can  be  followed  in  this  illustration 
through  all  its  stages.  The  column  rein- 
forcement shows  in  the  foreground,  the 
column  and  beam  forms  in  place  with  the  • 
men  laying  steel,  and  further  to  the  right  a 
recently  concreted  slab.  At  the  extreme 
right  several  sections  of  the  retaining  wall 
have  been  completed  and  the  forms  for 
them  are  still  in  place.  The  method  of 
bonding  the  columns  into  the  rest  of  the 
structure,  which  goes  to  take  care  of  the 
moving  loads  to  which  the  structure  is  sub- 
jected, is  indicated  by  the  reinforcement 
sticking  up  into  the  retaining  wall. 

For  the  form  work  %-in.  T.  &  G.  North 


LETTERS  TO  THE  EDITORS. 

The  Commercial  Value  of  Fine  Grind- 
iag  of  Portland  Cement. 

Sir.s — I  have  just  read  Mr.  Richard  K. 
Meade's  article  in  your  issue  of  Sept.  30th 
on  "The  Commercial  Value  of  Fine  Grind- 
ing of  Portland  Cement,"  and  take  the  lib- 
erty of  submitting  a  few  data  bearing  on 
this  subject  and  relating  particularly  to  the 
points  raised  by  Mr.  Meade.  The  experi- 
mental work  on  which  the  results  given  are 
based  was  carried  on  in  the  laboratory  of 
the  Engineering  Experiment  Station  of  the 
Iowa  State  College.  A  report  of  these 
tests  has  recently  been  published  in  Volume 
X  of  the  Transactions  of  the  American 
Ceramic  Society. 

In  the  series  of  tests  referred  to  a  stand- 
ard brand  of  cement  was  used,  portions  of 
tl:i-  market  article  being  reground  in  a  ball 
mill      One  sample  was  ground  continuously 


Fig.  4 — View  Showing  Method  of  Construction. 


Carolina  roofing  was  used  for  all  panels. 
The  column  forms  and  girder  bottom  and 
sides  were  made  out  of  2-in.  spruce  dressed 
both  sides.  The  column  brackets  and  all 
supports  under  the  slabs  and  girders  were 
of  4  X  4-in.  spruce.  For  spreaders  and  inci- 
dental bracing  2  x  6-in.  and  2  x  8-in.  spruce 
was  used.  Bolting  with  %-in.  bolts  was 
resorted  to  wherever  possible  on  the  w-all 
forms  and  column  brackets. 

This  entire  structure  was  completed  in 
four  weeks  after  the  first  excavation  wa.^ 
undertaken.  The  forms  were  removed  two 
weeks  after  concreting  and  the  trestle  was 
put  in  place  within  about  a  month.  The 
first  locomotive  was  run  over  the  trestle 
five  months  after  the  concrete  work  was 
finished.  The  maximum  capacity  of  the 
stone  bins  is  about  570  cu.  yds.  or  approxi- 
mately 20  carloads.  The  total  cost  of  the 
work  to  the  city  of  Springfield  was  in  the 
neighborhood  of  ?8.000.  The  structure  was 
designed  and  built  by  the  Turner  Construc- 
tion Co.,  of  New  York  citv. 


for  2  hours,  another  for  -5  hours,  another 
9  hours,  and  a  fourth  sample  14  hours. 
Each  of  these,  along  with  the  market  ce- 
ment itself,  was  subjected  to  the  standard 
tests  of  the  American  Society  for  Testing 
Materials.  An  idea  of  the  increase  in  fine- 
ness may  be  gained  by  reference  to  Tables 
1   and  2. 


iln  show  plainly  the  increase  in  the  amount 
of  excessively  fine  flour  as  the  period  was 
increased.  Regarding  the  excessively  fine 
as  the  hydraulically  active  part,  it  appears, 
therefore,  that  the  regrinding  has  not  only 
reduced  the  upper  limit  of  size  of  particle 
but  lias  also  brought  an  increasing  propor- 
tion of  the  intermediate  sizes  to  a  degree 
of  subdivision  where  they  become  active 
cement. 

-As  to  soundness,  the  accompanying  Table 
III  shows  no  decided  change  or  tendency  in 
the  finer  ground  cements  to  the  development 
of  important  defects. 

The  influence  of  fine  grinding  on  the 
time  of  setting  is  indicated  in  Table  IV. 

The  decrease  in  the  time  required  for 
both  initial  and  final  set  with  increasing 
fineness  is  decided  and  rapid. 

Tabic  \'  is  a  summary  of  the  tensile  tests 
of  the  reground  cements.  Each  figure  given 
is  the  average  breaking  strength  of  ten 
briquettes. 

These  data  do  not  in  all  particulars  point 
to  the  conclusions  of  Mr.  Meade,  particu- 
larly, "That  the  neat  strength  is  lowered 
by  finer  grinding."  The  results  of  my  tests 
show  that  fine  grinding  gives  added 
strength  at  the  end  of  shorter  periods  of 
time.  It  will  be  noted  that  the  24  hour 
tensile  strengths  increase  persistently  with 
the  increased  fineness,  and  this  improve- 
ment seems  sufficiently  large  as  to  be  un- 
mistakable. At  the  end  of  seven  days, 
however,  the  difference  in  strength,  while 
appreciable,  is  not  sufiiciently  decided  for 
one  to  say  whether  the  tendency  is  an  in- 
crease or  merely  an  allowable  variation. 
The  28-day  results  indicate  an  appreciable 
diminishing  in  strength,  but  here  again  the 
tendency  is  not  so  strong  as  to  warrant  the 
conclusion  that  fine  grinding  produces  this 
effect.  The  results  of  the  neat  cement  tests 
as  a  whole  suggest  the  conclusion  that  fine 
grinding  promotes  rafid  hardening,  there- 
fore, a  relatively  high  strength  in  a  short 
time,  but  that  the  increase  after  the  first 
few  days  is  slower  than  the  gain  in  strength 
of  the  coarser  cements. 

Mr.  Meade's  second  conclusion,  "That 
the  sand  strength  is  increased  by  finer 
grinding"  is  supported  by  the  figures  given 


T.\BLE    I.— FINENESS    TESTS    OF     REGROUND    CEMENT. 

Retained 
100  mesh. 

.M.irket    3.4.^ 

Alter     2  liours  grinding 0.27 

After     5  hours  grinding O.!."; 

After     9  hours  grinding 0.02 

After  14  hours  grinding 0.00 


Passing  100 

re- 

Passing  200 

tained  on  200  mesh. 

mesh. 

20. SO 

75.75 

11.19 

88.54 

8.75 

91.10 

3.20 

96.78 

1.22 

98.78 

The  production  of  crushed  stone  in  the 
United  States  in   1007  was  35,028.131  tons. 


Portions  of  the  cement  passing  the  200- 
mcsh  sieve  were  further  separated  into  a 
series  of  sizes  by  the  settling  process,  using 
dry  kerosene  as  the  liquid.  Settling  periods 
of  30  seconds,  of  1  minute,  and  of  5  min- 
utes were  used.  The  figures  given  in  the 
t.nble  are  percentages,  the  totals  in  this  com- 
pilation being  the  amounts  passing  the  200 
mesh  shown  in  the  table. 

While  in  a  way  these  figures  give  an  idea 
onlv  of  the  efficiency  of  the  ball-mill,  they 


in  the  table,  and  the  trend  of  the  results 
seems  so  decided  as  to  be  unquestionable. 

The  working  qualities  of  the  different  ce- 
ments differ  more  and  more  widely  from 
those  of  the  market  article  as  the  fineness 
increases.  The  finer  products  became  sticky 
to  the  trowel  and  to  the  hands,  and  this, 
along  with  the  increasing  rapidity  of  the 
initial  set,  rendered  the  finest  grained  sam- 
ples annoyingly  difficult  to  handle. 

.\   number  of  interesting  questions   arise 
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in  connection  with  this  subject.  Mr.  Meade 
suggests  a  variation  in  the  chemical  com- 
position of  the  fine  cement  flour  and  the 
coarser  particles  as  accounting  for,  first,  the 
fact  that  some  portions  of  the  clinker  are 
ground  finer  than  others  in  the  mill,  and, 
second,  the  quick  set  of  the  pulverized  ce- 


serving  only  as  so  much  exceedingly  fine 
sand.  If  this  is  true,  the  coarser,  non- 
hydraulic,  part  acts  as  a  rctarder  when  the 
cement  is  used,  but  would,  if  finely  ground, 
possess  hydraulicity.  It  is  as  yet  unknown 
just  where  the  boundary  lies,  in  size  of 
particle,    between    active   and    inactive    ce- 


T.\Bl.E   II. — FINENESS   TESTS   OF  RECROUND  CEMENT    PASSING    200-MESH    SIEVE. 

In  suspensltjti 

SettlinK  from  .suspension  in  kerosene  in  in  l<orosene 

30  sees.  1  min.  5  mins.  after  5  mlns. 

Market    2n.43  12.08  9.71  2S.53 

2-liour    27.39  17.42  13.77  29.96 

5-liour    31.50  16.2S  18.17  35.15 

9-hour    2593  15.54  17.63  37  68 

14-hour    19.91  17.21  16.56  45.10 


Total. 

75.75% 
88.54% 
91.10% 
96.78% 
98.78% 


ment.  It  occurs  to  the  writer  that  we  have 
little  reason  to  expect  any  considerable 
variation  in  chemical  composition  and 
therefore  in  actual  hardness  between  large 
and  smaller  particles  of  clinker.  Is  it  not 
more  probable  that  the  fragments  of  clinker 
vary  as  they  come  from  the  kiln,  due  to 
the   nature   of   the   burning  process    rather 


ment.  Dr.  Michaelis,  Jr.,*  suggests  that 
only  particles  of  800-mesh  size  are  cement 
proper,  that  is  to  say,  only  these  almost  in- 
finitesimally  small  particles  are  capable  of 
combining  with  water  under  the  conditions 
of  common  use.  No  doubt  different  brands 
of  cement  would  run  different  in  this  par- 
ticular 


Sample 
Market 
2-hour 
5-hour 


9-hour 
14-Iiour 


T.\BLE  III. — SOUNDNESS — NE.\T  CEMENT. 

Normal.  Accelerated. 

O.  K.  in  air  and  water.  No  defect,    pat   loose   from  glass. 

O.  K.  in  air  and  water.  O.   K. 

In  air.   small  shrinkage  and  expansion 

cracks.  O.   K 
In  water  O.  K. 

In  water  O.  K.  O.   K. 

In  water  O.  K.  O.   K. 


than  to  a  lack  of  homogeneity  in  the  raw 
mix  and  a  consequent  variation  in  com- 
position? Then  the  fact  that  there  are 
coarser  and  finer  particles  in  the  pulverized 
clinker,  cement,  could  be  due  alone  to  the 
longer  time   required  to   reduce   large  than 


TABLE  IV. — SHOWING   EFFECT   OF  FINENESS    ON 
TIME  OF   SETTING. 

Initial  set  Final  set 

Sample.                      in  minutes.  in  minutes. 

Market   45  ISO 

2-hour    40  150 

5-hour    30  135 

9-hour    17  65 

14-hour    5  17 


to  reduce  small  particles  to  a  fine  state  of 
subdivision.  Under  this  assumption  the 
difference  in  the  properties  of  coarse  and 
finely  ground  cements  would  depend  on 
physical  variation  in  the  cement  rather 
than  chemical. 

It  is  well  known   that  only  a  portion   of 


TABLE    V. — SUMMARY     OF    TENSILE    TESTS 
REGROUND   CEMENT. 


1    cement.    3 

sand  lbs.  per 

Neat  cement, 

lbs.  per 

sq.  in. 

at  the 

sq.  in. 

at  the  and  of 

end  of 

Sample. 

24 

7 

28 

7 

28 

hours. 

days. 

days. 

days. 

days. 

Market    . 

..135.9 

555.3 

657.8 

167.9 

242.7 

2   hours. 

..327.9 

532.3 

619.0 

223.3 

294.4 

5  hours. 

..348.8 

568.3 

631.3 

243.0 

350.5 

9   hours. 

..291.6 

532.9 

630.9 

267.7 

344.4 

14   hours. 

..365.0 

596.7 

598.8 

283.1 

380.6 

ordinary  Portland  cement  is  sufficiently  fine 
to  possess  setting  power  when  given  water. 
Some  have  set  the  proportion  as  low  as  40 
per  cent  of  the  commercial  article,  the  re- 
maining GO  per  cent  being  too  coarse  and 


It  would  seem  possible,  therefore,  to  pul- 
verize the  entire  clinker  to  such  fineness 
that  every  particle  would  become  active.  In 
such  case  all  data  at  hand  point  to  the 
probability  of  a  cement  with  much  diflferent 
properties  than  is  possessed  by  the  present 
day  market  products.  It  would  set  more 
quickly  and  the  above  results  indicate  a 
more  rapid  hardening  or  gain  in  strength. 
Evidence  of  a  stronger  chemical  activity  in 
setting  is  seen  not  only  in  the  rapidity  of 
the  set  but  also  in  the  increasing  percent- 
ages of  water  required  as  the  fineness  of 
grain  becomes  greater.  The  products  ob- 
tained in  the  settling  analysis  of  the  por- 
tion passing  the  200-mesh  sieve  were  studied 
with  the  results  in  Table  \'I. 


TABLE  VI. — SHOWING  TIME  OF  SET  OF  CEMENT 
PASSING  200-MESH    SIEVE. 

Settled  from 

suspension   in    Initial  set.  Final  set.  Percent 

kerosene  in         minutes.  minutes,  water. 

30  seconds    12  30  26+ 

60  seconds    T  IS  29-H 

300  seconds    4  12  33-1- 

Suspended  after 

5  minutes   2  9  39-t- 

On  the  assumption  again  of  a  uniform 
chemical  composition  for  the  clinker,  the 
inference  from  the  above  figure  is  that  fine- 
ness of  grain  is  the  all  important  factor.  In 
other  words,  grind  the  entire  cement  to  ex- 
cessive fineness  and  an  entirely  unusable 
product  would  result.  But  it  seems  a  most 
expensive  and  circuitous  course  to  follow 
to  obtain  that  50  or  CO  per  cent  of  the  or- 
dinary Portland  cement  which  so  far  as  we 
knows  acts  as  a  diluent  only  in  the  relative- 


ly small  proportion  of  active  material.  The 
practical  question  that  might  come  to  the 
cement  manufacturer  who  must  place  upon 
the  market  a  usable  product,  is  that  of  pul- 
verizing the  entire  kiln  output  to  such  a 
fineness  that  it  will  all  become  hydraulically 
active,  and  then  add  from  some  cheaper 
source  inert  ingredients  to  regulate  the 
working  and  setting  properties. 

What  the  ultimate  effect  of  fine  grinding 
of  cement  in  use  will  be  is  as  yet  unknown. 
While  it  hardens  more  rapidly  no  one  is 
readj^  to  say  that  it  actually  possesses  a 
greater  bonding  power,  or  that  it  will  or 
will  not  attain  an  ultimately  greater 
strength.  Rapid  hardening  would  render 
possible  the  early  removal  of  forms  in  con- 
crete construction,  while  a  cement  of 
higher  ultimate  strength  would  be  used  in 
less  quantity  or  with  a  larger  proportion 
of  aggregate,  the  former  possibility  reduc- 
ing the  massiveness  of  the  structure,  both 
highly  desirable  objects  of  attainment.  But 
with  rapid  hardening  appears  to  be  quick 
setting  and  any  user  of  cement  knows  well 
the  difficulties  of  teaching  his  workmen  to 
handle  a  material  which  departs  in  any 
important  or  essential  property  or  working 
quality  from  what  he  is  accustomed  to. 
The  solution  of  the  practical  questions  that 
arise  in  this  connection  would  be  apt  to 
mean  either  a  revolutionizing  of  present 
methods  of  using  cement,  an  improbability, 
or  bring  about  such  alteration  of  the  chem- 
ical composition  or  physical  nature  of  pres- 
ent Portland  cements  as  to  retain,  or,  re- 
produce, their  present   working  qualities. 

The  investigations  thus  far  carried  on 
along  this  line  have,  it  is  freely  confessed 
by  the  writer,  served  only  to  open  up  an 
abundance  of  interesting  questions,  and  to 
emphasize  the  at  present  narrow  limits  of 
our  real  knowledge  of  this  important  build- 
ing material. 

Yours   very   truly, 

Ira  a.  Williams, 
.^ssociate    Professor    Mining    Engineering. 

low-a  State  College. 

Ames,  la.,  Oct.  4,  1908. 


•Journal   Western   Society     of     Engineers. 
Vol.  Xlll.  No.   4.  p.  455. 


During  the  year  ending  May  31.  1008. 
the  Street  Cleaning  Department  of  Glas- 
gow, Scotland,  handled  3.J3.17o  long  tons  of 
refuse  of  all  kinds,  an  average  of  nearly 
1.129  tons  per  working  day.  Of  this,  94,- 
157  tons  were  sold  to  farmers  as  city  man- 
ure and  22,25!)  tons  as  stable  manure.  This 
year's  expenditure  was  $696,677  and  the 
revenue  amounted  to  $181,657.  derived  as 
follows:  Manure.  $158,296:  tins.  light  iron, 
and  galvanized  iron,  $9.6.36:  clinker.  $8,320: 
waste  paper.  $3.007 :  heavy  scrap  iron,  col- 
lected from  workshops.  S2.112:  sundries, 
$286.  The  special  service  for  the  collection 
of  waste  paper,  according  to  a  recent  Con- 
sular Report,  is  a  marked  success,  in  view 
of  the  fact  that  it  has  to  cope  with  private 
enterprise.  Food  imfit  for  consumption, 
comprising  fruit,  vegetables,  beef,  tinned 
meats,  fish,  and  eggs,  were  destroyed  to 
the  amount   of  over  83  tons. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  ami  hiiildin);  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  Cost  of  Excavating   Gravel  in  a 
Canal  with  a  65  Ton  Shovel. 

U'c  arc  iiKkbuJ  to  -Mr.  J.  B.  Bropliy. 
of  Trenton,  Onlario.  Canada,  division  engi- 
neer of  the  Trent  Canal,  Department  of 
Railways  and  Canals,  for  the  following 
data  as  to  the  working  of  a  steam  shovel 
under  him   for  the  month  of  June,  l!l()i^. 

Tlie  work  was  done  at  the  canal  near 
Trenton.  Ont.irio.  The  material  was  a 
gravel.  The  cutting  was  10%  feet  deep 
and  was  sulc  cutting,  the  material  hciiig 
loaded  into  cars  as  high  as  the  machine 
would  reach,  i'^'om  June  1  to  13  the  shovel 
excavated  16,0Uii  .-u.  yds.,  the  average  haul 
being  1.200  ft.  Fmm  June  1-5  to  30,  20.1100 
cu.  yds.  were  e.\cavated,  the  average  haul 
being  1,400  ft.     This  makes  a  total  of  3(3,- 


^l,l^ll.•lrd    wages    on    this    class    of    work, 
winch  are : 

SliDVel    runner    ..  $12.")  per  mo. 

Craiiemau     !)0  per  mo. 

f'ireman    .  .    GO  per  mo. 

Watchman    lo  per  mo. 

Dinkey    rutnurs    $3.00  per  day 

Brakemeu    2.00  per  day 

I'oremen     3.00  per  day 

t)iler    I.T.")  per  day 

Laborers    .  l.">0  per  day 

Water   boy  l.oO  per  day 

Teams     5.00  per  day 

During  the  month  2(i  days  were  worked. 
The  total  cost  of  the  work  and  the  f)rgan- 
ization  of  the   forces  were : 

Loading : 

1  Shovel   runner    $12.").00 

1  Crancman     00.00 


70-Ton  Shovel  Working  in  Clay. 


000  cu.  yds.  with  an  average  haul  of  a  lii 
tie  more  than  1,300  ft. 

The  outlit  used  on  the  work  consisted  of 
the  following :  .\  i)")-ton  steam  shovel  with 
a  2Vi  cu.  yd.  dipper,  made  by  the  Bucyrus 
Steam  Shovel  Co..  of  South  Milwaukee, 
Wis.  Two  12-ton  Porter  dinkeys,  .\bout 
%-mile  of  track  was  used  and  22  dump 
cars  of  4  cu.  yd.  capacity.  The  cost  of  this 
outfit  was  appro.\imately  as  follows : 

fl.5-ton  shovel    $9,000 

2  12-ton  dinkeys   '  .5,000 

22  4-yd.  dump  cars  at  $2.30 .5,060 

16  tons  20-lb.  rails  at  $-32 .512 

1,000  ties  at   10  cts 100 


I    I'  ireiii.Mi     

I    ritmen     

I   Team   hauling  water 

">o  tons  coal  at  $").00 

Oil.    waste,    etc 


.  60.00 

. .  1.56.00 

. .  180.00 

. .  2.50.011 

.  .  10.00 


Total    $^71,011 

Hauling : 

2-Diiikey   rtumers    $1.56.00 

2  Hrakemen     104.00 

1  Oiler    45.50 

1  Trackman     39.00 

60  tons  coal   at  $5.00 300.00 

Oil.  waste,  etc 16.00 


Total    $10,672 

Estimating  2  per  cent  for  monthly  inter- 
est, depreciation  and  repairs,  gives  a  charge 
per  month  of  about  $300. 

The  shovel  worked  12  hrs.  per  day.  but 
the  track  gang  and  water  wagon  only 
worked    10  hrs.   per   day.     We  assume  the 


Total    $660..5O 

Dumping : 

1   Foreman     $  78.00 

16  Laborers  624.00 

I  Water  boy  26.00 


.$728.00 


1    I  iiiiekeeper    65.00 

I   Watchman    40.00 

Track  gang; 

1    I'orenian   78.00 

'.  Laborers   195.00 

Interest,      depreciation    ami     repairs 

(c-stiniatcd)    .390.00 

Total   $908.00 

Grand  total  $3,177.50 

The  cost  per  cu.  yd.  of  tnaterial  exca- 
vated was : 

Superintendence     $0,007 

Loading    0.024 

Hauling    0.018 

Dumping    0.020 

Track  work 0.008 

Int.,  deprec,  and  repairs  (estimated).  0.010 

Total    $0,087 

The  yardage  moved  in  one  shift  is  very 
large  for  tliis  size  shovel.  For  another 
output    of    a    65-ton    Bucyrus     shovel     see 

EXGINEERIXG-C0XTR.\CT1.VG,     .\ug.      .5,      1908. 

page  82.  On  the  Trent  canal  1.385  cu.  yds. 
were  moved  in  a  12-hr.  shift,  which  would 
be  at  the  rate  of  1.1.55  cu.  yds.  in  10  hrs.. 
or  115  cu.  yds  per  hour.  When  it  is  re- 
membered that  only  4-yd.  cars  were  being 
loaded  and  the  bank  was  only  10%  ft.  high, 
this  record  is  a  very  good  one.  It  means 
that  the  shovel  was  actually  digging  earth 
about  one-half  of  its  time.  These  are  the 
reasons  for  the  very  low  costs. 

The  contractors  on  this  work  are  Larkin 
&  Sangster.  of  St.  Catherines.  Ontario.  Mr. 
J.  11.  Wallace  is  superintendent  in  charge 
nf    the    work. 


Total    

Miscellaneous : 

SujieriiUcndcnt   $150.00 


Some  Records  of  Drilling  and  the  Cost 
of  Maintaining  Drills. 

In  driving  two  tunnels  on  the  Tieton 
project,  of  the  \J.  S.  Reclamation  Service, 
near  North  Yakima,  Washington,  wood 
drills,  manufactured  by  the  Wood  Drill 
Works,  of  Paterson,  N.  J.,  were  used. 

Compressed  air  was  used  to  operate  the 
drills,  one  drill  working  in  each  heading. 
The  Xorth  Fork  tunnel  was  .3,811  ft.  long 
and  of  7  ft.  3  ins.  in  diameter.  The  mate- 
rial through  which  the  tunnel  was  excavat- 
ed was  a  broken  basaltic  rock,  about  one- 
tliird  of  the  material  being  very  blocky 
basalt  with  clay  seams,  inclining  to  over- 
break  beyond  the  neat  section  of  the  tun- 
nel. The  tunnel  should  have  run  a  little 
more  than  1  %  cu.  yds.  per  lin.  ft.,  while  it 
actually  ran  in  excess  of  2  cu.  yds.  In  all, 
f^.Oot  cu.  yds.  of  material  were  excavated. 
Work  was  begun  in  the  tunnel  July  20, 
.1907,  and  the  two  headings  met  .^ug.  13, 
1908,  the  time  consumed  being  13  months. 
This  meant  a  monthly  progress  from  the 
two  headings  of  293  ft.  One  drill  was  used 
in  each  beading. 

The  Tieton  tunnel  was  2,929  ft.  long 
and  7  ft,  3  ins.  in  diameter,  .\bout  two- 
thirds  of  the  material  was  very  hard  ba- 
saltic rock,  breaking  well,  the  rest  being 
basaltic  boulders  and  clay.  The  number  of 
cu.    vds.    excavated    from    this    tunnel    was 
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4,774,  being  about  1.7  cii.  yds.  per  lineal 
ft.     Tbe   drills   were   installed   on   .\ug.   4. 

1907,  and  the   two  headings   met   May   20, 

1908,  the  time  being  9%  months,  making  a 
monthly  progress  in  the  two  headings  of 
287  lin.  ft. 

The  number  of  drill  shifts  worked  in  the 
North  Fork  tunnel,  of  8  hrs.  each,  was 
1,330,  while  in  the  Tieton  tunnel  932  drill 
shifts  were  worked.  The  drills  sunk  about 
65,400  lin.  ft.  of  holes,  making  an  average 
of  29  lin.  ft.  of  hole  per  8  hr,  drill  shift. 

There  were  10  lin.  ft.  of  drill  holes 
drilled  for  each  lineal  foot  of  tunnel,  and 
5  lin.  ft.  of  hole  drilled  for  each  cubic 
yard  of  excavation.  The  drills  used  were 
all  of  3  in.  size. 

The  cost  of  maintaining  the  four  drills 
for  this  work  and  period  of  time  was  as 
follows : 

Labor    $372.78 

Material    915.00 

Total    ..$1,288.38 

It  must  be  remembered  that  the  wages 
paid  in  this  section  of  the  country  are 
high,  while  the  work  was  a  long  distance 
from  the  base  of  supplies,  thus  adding  to 
the  cost  of  materials.  . 

The'  avfi'age  cost  of  maintaining  one 
drill  was  as  follows : 

Labor    $  93.19 

Material    228.90 

Total    $322.09 

The   cost   of   maintaining   the    drills    per 

lineal  foot  of  tunnel,  per  lineal  foot  of  hole 

and   per  cubic  yard   of   excavation   was   as 

follows  :    Per  Lin  Ft.  Per  Lin.  Ft.  Per  Cu.Yd. 

Repairs.        Tunnel.         Hole.  Excavation. 

Labor    $0,057  $(i.00ii  $0,028 

Material     . .  .   0.140  0.014  0,0C8 


Total   ...$0,197  $0,020  $0,096 

The  cost  of  drill  repairs  was  therefore 
58  cts.  per  drill  per  8-hr.  shift. 

Although  labor  conditions  were  general- 
ly good  on  this  job,  yet  some  trouble  was 
experienced  in  obtaining  competent  drill 
runners,  with  the  restdt  that  inexperienced 
men  were  used  at  times,  which  was  nat- 
urally harder  on  the  drills.  .\t  the  end  of 
the  iob  the  drills  were  in  good  condition. 

Consideration  must  also  be  given  to  the 
character  of  the  e.Kcavated  materials.  The 
rock  was  very  hard,  yet  seamy,  and  some 
of  it  was  blocky,  all  causing  extra  wear  on 
the  drills.  Yet  the  maintenance  costs  un- 
der the  conditions  worked  are  very  low, 
the  repair  work  being  done  in  the  field  and 
not  in  a  well  rigged  shop,  and  there  being 
but  four  drills  to  maintain.  A  compari- 
son of  the  above  costs  per  lineal  foot  of 
hole  drilled,  per  cubic  yard  of  rock  exca- 
vation or  per  month  of  work,  with  costs  of 
drill  repairing  given  in  the  Gillette's  "Rock 
Excavation,  Methods  and  Cost,"  show  that 
they  are  quite  low. 

We  are  indebted  for  the  above  informa- 
tion to  Mr.  Chas.  H.  Swigert,  project  en- 
gineer of  the  Reclamation  Service,  in 
charge  of  the  Tieton  project. 


Method  and    Cost   of    Moving   Earth 
and  Loose  Rock  in  Small  Cars. 

We  are  indebted  lor  tlie  li>llowing  in- 
formation, as  to  the  cost  of  excavating 
materials  with  small  cars,  to  Mr.  A.  Wil- 
liam Sperry,  engineer  and  contractor  of 
New  Haven,  Conn.,  the  work  having  been 
done   under   Mr.    Sperry's   direction. 

The  cars  used  on  the  work  were  all  steel 
dump  cars,  manufactured  by  the  Arthur 
Koppel  Co.,  of  Pittsburg  and  New  York. 
Si.x  to  nine  cars  were  used,  of  3(i  cu.  ft. 
capacity,  running  on  a  24-in.  gage  track. 
These  cars  weigh  900  lbs.,  and  stand  4  ft. 
2  ins.  above  the  top  of  rail.  They  cost 
about  $80  apiece.  The  rail  used  was  of  20 
lb.   section,   costing   about  $3()  per   ton. 

The  e.xcavation  was  made  from  a  borrow 
pit  alongside  a  railroad  track,  with  the 
result  that  no  ties  were  needed  for  the  dirt 
track,  but  the  rails  were  laid  directly  on 
the  old  ties  and  between  the  rails  of  the 
standard  gage  track.  This  is  an  economi- 
cal method  when  lighter  rails  are  used 
than  those  in  the  standard  gage  track,  but, 
when  the  same  weight  rail  is  used  in  both 
tracks,  then  it  is  necessary  to  lay  only  one 
rail  for  the  dirt  track,  using  one  rail  of 
the  standard  gage  track  for  the  dirt  cars. 
This  effects  a  considerable  saving  in  money 
in  track.  In  all  2.000  lin.  ft.  of  track  were 
used. 

There  were  7,0(i(»  eu.  yds.  of  material 
taken  from  the  lower  pit,  and  hauled  an 
average  of  1,000  ft.,  down  grade,  about 
one-half  being  a  2%  grade  and  the  other 
half  a  4%  grade.  In  making  the  fill,  at 
times  the  rail  was  laid  on  grades  as  high  as 
8  or  10%.  The  cars  would  readily  coast 
from  the  lovver  pit,  and  were  drawn  back 
by   horses. 

The  material  was  a  glacial  deposit,  con- 
taining from  15  to  20%  of  large  boulders, 
fully  50%  of  which  had  to  be  blasted.  The  cost 
of  blasting  is  included  in  the  record  of  cost 
given  below.  These  boulders  prevented 
the  material  from  being  classed  as  earth. 
L'nder  most  specifications  for  excavation, 
the  material  would  have  been  classed  as 
earth   and   loose   rock. 

The  cars  were  taken  to  the  dump  in 
trains,  a  brakeman  being  used  on  each 
train.  Three  to  four  horses  working  single, 
with  a  driver,  hauled  the  cars  back  to  the 
cut.  One  man  was  also  used  on  the  dump, 
and  he  also  attended  to  the  track  work. 

A  10-hr.  day  was  worked  and  tbe  fol- 
lowing wages  were  paid : 

Laborers    $1.40  to  $1.(!5 

Brakemen    1 .75 

Dumpman    l.'S 

Firemen     3-00 

Drillers    1.65 

Single  horse  and  driver 3.00 

From  35  to  45  laborers  were  used  on 
the  work,  from  3  to  6  drillers  and  2  fire- 
men. The  firemen  attended  to  the  blasting. 
It  was  necessary  to  build  a  temporary  tres- 
tle across  a  highway  at  a  cost  of  $19.5. 

The  following  is  the  cost  per  cubic  yard 


for  each   item  of  the  work  compiled   from 
tile   total   cost: 

Loading  cars    $0,215 

Temporary   trestle   across   highway.  .  0.015 

Drillers    0.03.5 

E.xplosives    0.010 

Dumpmen  and  track  work 0.023 

1  lorses  and  drivers   0.045 

Hrakemen     0.022 

Freight  and  hauling  on  outfit 0.025 

Depreci.ition   of  plant    faboiit  7%%)  0.015 
Su|)criiitendeiue  0.015 

Total   $0,420 

Owing  to  the  large  number  of  boulders 
in  this  work,  scrapers  could  not  have  been 
used  in  excavating  the  material.  The 
boulders,  too.  were  very  hard  on  the  cars; 
nevertheless  the  cars  stood  up  well  under 
the  work.  Owing  to  the  down  grade,  the 
cars  were  much  more  economical  in  doing 
this  work  than  either  dump  carts  or 
wagons  would   have  been. 

The  track  work  cost  about  $80  for  this 
job,  thus  making  an  average  cort  of  4  cts. 
per  lin.  ft.  of  track  laid  and  taken  up ;  but 
it  must  be  remembered  thpt  no  ties  had  to 
be  laid. 

It  will  be  noticed  that  the  cost  of  blast- 
ing was  4%  cts.  per  cu.  yd.  excavated,  more 
than  75  per  cent  of  the  cost  being  for  the 
drilling.  .\s  there  were  only  about  70O  cu. 
yds.  of  boulders  blasted,  the  cost  per  cubic 
yard  for  blasting  for  the  boulders  actually 
blasted  was  45  cts.  The  hauling  of  the  ma- 
terial cost  nearly  7  cts.  per  cu.  yd. 

Taking  into  consideration  the  class  of 
material  excavated  and  the  cost  of  blasting 
and  the  temporary  trestle,  the  cost  for  the 
work   is  vcrv  reasonable. 


Of  the  many  experimental  roads  under- 
taken by  the  United  States  Office  of  Pub- 
lic Roads,  perhaps  the  most  out  of  ordi- 
nary is  near  Newton,  Mass.  Here  a  half- 
mile  stretch  of  road  has  been  leveled  for 
a  molasses  road.  This  molasses  is  the  al- 
most useless  by-product  of  the  great  cane 
sugar  refineries  of  the  south  and  the  beet 
sugar  refineries  of  the  west  and  south- 
west. It  is  si<;kishly  sweet,  nearly  as  black 
and  as  thick  as  tar,  and  is  said  to  be  almost 
as  powerful  a  binder.  Having  always  been 
a  waste  product,  it  can  be  bought  at  a 
lower  price  than  coal  tar  and  in  greater 
quantities.  In  laboratory  experiments  it 
behaved  so  well  and  held  out  such  prom- 
ises for  ideal  roads  that  the  practical  test 
of  .-.  real  road  was  decided  upon.  At  Chi- 
cago, 111.,  the  Oflice  of  Public  Roads  is  ex- 
perimenting with  a  ro.id  constructed  of 
blast  furnace  slag  combined  with  asphalt. 
At  Independence,  Kan.,  an  expert  from  the 
Office  of  Public  Roads  has  been  engaged  in 
experiments  trying  to  devise  a  method  of 
constructing  oiled  roads  analogous  to  the 
methods  which  have  produced  the  famous 
oiled  roads  of  southern  California.  He  is 
mixing  heavy  oils,  possessing  pronounced 
asphaltic  bases,  with  natural  soil  and  sand 
and  compacting  the  prei>aration  so  formed 
with  a  tamping  roller. 
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Roads  and  Streets  Section 


^otc  :  1  his  Section  is  dc\oteii  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  jjutters,  the  testing  and  use  of  paving  niatcrials  and 
the  machinery  and  tools  used  in  road  building;  and  pa>ing. 


Dust  Preventives:  Tars,  With  Methods 
of  Analysis  and  Suggested  Specifi- 
cations for  Their  Use. 

The  suppression  of  dust  on  roads  is  a 
problem  which  has  become  prominent  with- 
in recent  years,  and  its  importance  is  rap- 
idily  increasing.  Many  and  varied  experi- 
ments have  been  made  with  dust  preven- 
tives and  the  results  obtained  have  to  some 
extent  been  contradictory,  even  when  the 
experiments  have  been  carried  on  in  tlic 
same  manner  and  under  the  same  condi- 
tions. As  a  result  much  confusion  has 
arisen  in  the  minds  of  road  engineers  as  to 
the  value  of  the  different  preventives.  In 
order  to  supply  specific  information  on  this 
subject  the  U.  S.  Office  of  Public  Roads 
has  recently  issued  a  bulletin  prepared  by 
Mr.  Prevost  Hubbard,  .'\ssistant  Chemist 
in  the  Office,  and  the  matter  in  this  article 
has  been  taken  from  that  bulletin.  In  this 
article  only  artificial  bitumens  (tars)  are 
considered.  The  essential  requisite  for  any 
dust  preventive  is  its  binding  power,  or,  in 
other  words,  its  power  of  holding  together 
the  fine  material  produced  on  the  surface  of 
the  road.  With  some  few  e.xceptions,  all 
of  the  true  binders  are  bitumens  and  these 
bitumens  may  be  cither  natural  or  artificial. 

Crude  tars,  as  well  as  specially  prepared 
tars  and  tar  emulsions  have  been  used  ex- 
tensively for  dust  prevention.  As  a  class, 
tars  are  liquid  bodies  obtained  from  the 
destructive  distillation  of  such  organic  sub- 
stances as  wood,  bone  and  coal.  The  latter 
is  by  far  the  most  important  source  of  tar 
at  present,  and  coal  tar  has  been  the  mate- 
rial most  extensively  used  as  a  dust  pre- 
ventive. The  principal  kinds  of  coal  tar 
used  for  dust  preventives  are  crude  coal 
tar.  refined  coal  tar  and  water  gas  tar. 

Crude  Coal  Tar. — Crude  coal  tar  is  most- 
ly obtained  in  the  manufacture  of  il- 
luminating gas.  The  true  tarry  prod- 
ucts are  known  as  artificial  bitumens  in 
contradistinction  to  the  natural  bitumens 
found  in  various  mineral  oils  and  asphalts. 
The  nature  of  the  tar  varies  w-ith  the  nature 
of  the  coal  from  which  it  is  derived,  and 
also  with  the  conditions  under  which  it  is 
produced.  In  its  qualities  as  a  road  build- 
er, by  far  the  most  important  factor  will 
be  found  in  the  temperature  at  which  the 
tar  is  produced.  As  the  value  of  coal  tar 
as  a  dust  preventive  lies  mainly  in  the  bind- 
ing power  of  the  heavier  bitumens  con- 
tained in  it,  it  is  evident  that  an  excess  of 
free  carbon  which  has  no  binding  value  at 
all  will  prove  detrimental.  The  same  may 
be  said  of  such  substances  as  naphthalene 
and  anthracene,  and  as  these  materials  are 
produced  in  increasing  amounts  as  the  tem- 


perature i^  raiMil,  it  follows  that  the  best 
results  must  be  obtained  by  the  use  of  tars 
produced  at  a  low  temperature.  When  it 
is  considered  that  the  actual  bitumens 
present  in  a  tar  may  vary  from  60  to  95 
per  cent  and  the  carbon  from  6  to  35  per 
cent  according  to  the  temperatures  em- 
ployed in  the  retorts,  the  importance  of  as- 
certaining the  chemical  properties  of  the 
crude  tar,  or  at  least  its  method  of  manu- 
facture, before  purchasing  it  for  use  as  a 
dust  preventive  is  evident. 

Refined  Coal  Tar. — Much  of  the  tar  now 
produced  is  subjected'to  fractional  distilla- 
tion for  the  separation  of  certain  constitu- 
ents which  are  used  in  the  arts.  The  residue 
left  in  the  still  is  known  as  coal-tar  pitch, 
and  is  a  thick,  viscous  material  while  hot. 
It  represents  the  true  binding  base  of  the 
tar.  and  if  the  tar  is  one  produced  at  a 
comparatively  low  temperature,  the  residue 
is   composed   mainly  of     bitumens.      After 


liKlit  oils;  and.  if  not  too  costly,  a  prepara- 
tion of  this  kind  is  to  be  preferred  to  the 
crude  tar.  The  absence  of  water  makes  it 
easier  to  handle  when  applied  hot,  and  pro- 
bably allows  of  a  better  absorption  of  the 
tar  by  the  road  surface.  If  much  water  is 
present  in  a  tar  the  road  material  is  apt  to 
absorb  it  before  the  tar.  and  the  road  thus 
becomes,  to  a  certain  extent,  tar-proof. 
.As  a  result  the  tar  is  very  likely  to  peel. 
Water  in  the  tar  itself  will  also  hasten  dis- 
integration of  the  heavy  binding  materials. 
The  ammoniacal  liquor  may  saponify  some 
of  the  oily  products  which  are  then  ren- 
dered c.ipable  of  mixing  with  water  and 
therefore  are  apt  to  be  washed  out.  Dehy- 
drated tar  may  be  readily  prepared  by  boil- 
ing the  crude  material  in  open  kettles  until 
its  boiling  point  lies  between  105°  and  110° 
C.  Great  care  must  be  taken,  however,  to 
prevent  the  tar  from  boiling  over,  as  it  has 
a  strong  tendency  to  foam  while  the  water 
is  being  driven  off. 

Comparatively  few  experiments  have 
been  made  with  water-gas  tar  as  a  dust 
preventive,  but  from  the  few  made  it  seems 
safe  to  say  that  the  results  obtained  will 
not  be  as  lasting  as  from  the  use  of  coal 
tars.  It  does  compare  quite  favorably,  how- 
ever, with  some  of  the  lighter  oils  and  oil 
and  tar  emulsions.     The  approximate  com- 


T.-VBLE    1.      SPECIFIC  GR.WITV   .\ND 

Specific 
Kind   of  tar.  gravity 

Water-.sas     tar 1.041 

Crude  eoa!   tar 1.210 

Refined    coal    tar 1.177 

a  Distillate   mostly    liquid;   t")  Distillate   all 
solid;    e  Distillate   one-half  solid;   f  Pitch   hard 


COMPOSITION  OF    TAR    PRODUCTS. 

Ammo-  Total              Total             Residue 

niacal  light  oils        dead  oils.         (by  dif- 

water.  to  170°  C.     170°-270°  C.     ference.) 

Pet.  Pet.                  Pet.                 Pet. 

2.4  a21.6               b.-)2.0               c24.0 

2.0  dl7.2                e2S.O               f.54.8 

O.n  bl2.S               g47.6                f3S.6 
liquid:   e  Pitch  very  brittle;  d  Distillate  mostly 

and   brittle;  g  Distillate  one-third  solid. 


cooling  for  a  few  hours  it  is  run  out  of  the 
still  and  is  graded  as  soft,  medium,  or  hard, 
according  to  its  condition  when  cold.  The 
dead  oils,  which  represent  the  heavier  dis- 
tillation products,  and  which  are  of  less 
value  than  any  of  the  other  volatile  distil- 
lates, are  often  run  back  into  the  still  be- 
fore the  pitch  is  drawn  off.  In  this  case 
the  pitch  is  liquid  when  cold. 

In  preparing  a  tar  for  use  as  a  dust  pre- 
ventive most  of  the  valuable  pl-oducts  are 
removed  by  fractionation,  and  the  least 
valuable  products — that  is.  some  of  the  car- 
bolic and  all  of  the  dead  oils — are  run  back 
into  the  pitch  until  about  the  same  consis- 
tency is  reached  as  that  possessed  by  a 
heavy  crude  tar.  Sometimes  the  addition 
of  the  dead  oils  from  previous  distillations 
is  required  to  bring  the  mixture  to  this 
consistency.  These  oils  give  life  to  the 
tar.  and,  provided  the  percentage  of  pitch  is 
not  reduced  too  low,  a  mixture  of  this  sort 
evidently  has  certain  advantages  over  the 
crude  tar,  as  it  is  comparatively  free  from 
naphthalene  and  anthracene  and  contains 
none  of  the  li,!;ht  volatile  oils  and  am- 
moniacal liquor  fcund  in  the  latter. 

Dehydrated  Tar. — Sometimes  only  dehy- 
drated crude  tar  is  prepared  for  dust  pre- 
vention, the  idea  being  to  remove  all  water, 
ammonium    compounds,   and    some   of   the 


position  in  percentage  volumes  as  deter- 
mined by  fair  representatives  of  the  three 
principal  kinds  of  tar  used  as  dust  preven- 
tives is  given  in  Table  I.  The  notes  to  the 
table  refer  to  the  condition  of  distillates 
and  residues  when  cold. 

METHODS    OF    EX.^MIN.\TION     .\XP    TEXT.\Tr\E 
SPECIFICATIONS. 

It  is  always  well  when  selecting  a  dust 
preventive  to  make  as  complete  an  exam- 
ination of  the  material  as  possible.  As  this 
often  necessitates  a  chemical  analysis,  how- 
ever, which  is  sometimes  difficult  to  make, 
a  few  easy  tests  have  been  selected  which 
will  give  a  fair  indication  of  the  dust-lay- 
ing and  the  road-building  properties  of  the 
material  under  examination.  Most  of  the 
methods  described  may  be  used  by  any  per- 
son with  the  aid  of  a  few  simple  appliances 
which  will  be  described  under  the  different 
tests ;  the  more  difficult  analyses  have  been 
omitted.  There  arc,  at  present,  no  standard 
methods  for  the  examination  of  dust  pre- 
ventives. In  rare  instances  experimenters 
have  made  attempts  to  ascertain  the  prop- 
erties of  the  materials  which  they  have  had 
occasion  to  employ  and  in  some  cases  have 
formulated  specifications  for  their  own  use, 
hut  in  general  this  branch  of  the  work  has 
been   neglected.      Considerable   research    is 
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required  before  entirely  satisfactory  meth- 
ods of  examination  and  specilications  can 
be  decided  upon,  and  it  should  be  under- 
stood that  the  following  are  offered  as  a 
guide  only.  Investigations  are  now  being 
conducted  along  these  lines  both  in  the 
laboratory  and  in  the  field,  and  it  is  the 
intention  of  the  Office  of  Public  Roads  as 
soon  as  possible  to  present  the  subject  in 
greater  detail. 

EX.NMIXATIOX    OF   T.\RS. 

specific  Gravity. — The  most  convenient 
method  of  determining  the  specific  gravity 
is  by  means  of  a  thin  spindle  hydrometer. 
These  hydrometers,  graduated  in  direct 
specific  gravity  readings,  may  be  obtained 
from  any  dealer  in  chemical  apparatus  at 
small  cost,  cither  singly  or  in  sets.  One 
ranging  from  1.000  to  1.200  is  most  suitable 
for  water-gas  tar  and  crude  coal  tar.  The 
refined  tars,  however,  and  those  to  which 
pitch  has  been  added,  may  run  somewhat 
above  1.200.  When  the  tar  is  too  viscous 
to  allow  the  hydrometer  to,  settle  properly 
it  is  either  necessary  to  dilute  it  with  a 
known  proportion  of  some  lighter  mate- 
rial, such  as  coal  tar  benzol,  or  else  to 
weigh  a  known  volume  of  the  material. 

If  the  former  method  is  employed  it  is 
of  course  necessary  to  predetermine  the 
specific  gravity  of  the  benzol  used.  As  an 
example,  we  may  take  a  very  viscous  coal 
tar  and  mix  it  thoroughly  with  an  equal 
i-olume  of  coal  tar  benzol  of  say  0.880  spe- 
cific gravity.  The  hydrometer  might  then 
show  the  specific  gravity  of  the  mixture  to 
be  1.050.  By  multiplying  this  value  by  2 
and  subtracting  the  specific  gravity  of  the 
benzol  we  should  obtain  a  fairly  accurate 
determination  of  the  specific  gravity  of  the 
original  tar  as  follows:  (1.050X2)— 0.880 
=1.220.  Unless  the  hydrometer  is  gradu- 
ated to  read  at  a  different  temperature  all 
specific  gravity  determinations  should  be 
made  at  ordinary  temperature:  that  is, 
about  68°  F.  or  20°  C. 

By  weighing  a  known  volume  of  the  tar 
and  dividing  this  weight  by  that  of  an  equal 
volume  of  water  its  specific  gravity  may 
also  be  determined. 

While  in  itself  the  specific  gravity  deter- 
mination is  of  little  service  in  determining 
the  actual  properties  of  the  tar,  it  indicates 
certain  facts  which,  taken  in  connection 
with  other  tests,  often  prove  of  consider- 
able value.  In  general  the  higher  the  spe- 
cific gravity  the  more  pitch  will  be  present, 
but  free  carbon  is  also  apt  to  be  found  in 
greater  quantity.  While  coal  tar  varies 
from  1.10  to  1.20.  it  is  seldom  that  one  is 
found  under  1.12.  If  the  specific  gravity  is 
lower  than  this  the  presence  of  lighter  pro- 
ducts, such  as  water-gas  tar  or  oil-gas  tar, 
may  be  suspected.  A  refined  tar  should 
have  a  specific  gravity  of  at  least  1.18,  or 
otherwise  it  is  apt  to  be  deficient  in  pitch. 
Owing  to  the  presence  of  a  greater  propor- 
tion of  heavy  oils,  a  refined  tar  may  con- 
tain less  pitch  than  a  crude  product,  even 
though  its  specific  gravity  is  higher. 


Boiling  Test. — The  boiling  test  may  be 
made  by  heating  a  quantity  of  the  tar  in  an 
open  vessel  and  by  the  use  of  a  thermome- 
ter, noting  the  point  at  which  it  boils  and 
also  whether  or  not  it  shows  a  tendency  to 
foam. 

A  determination  of  the  boiling  point  is 
of  value  in  distinguishing  between  a  crude 
and  a  refined  product.  Crude  tars  invari- 
ably contain  water,  which  causes  them  to 
foam  when  heated  to  their  boiling  points, 
which  may  run  from  1!)0°  or  lower  to 
about  212°  F.  Dehydrated  tars,  or  those 
from  which  the  water  only  has  been  re- 
moved, will  not  foam,  but  their  boiling  point 
will  be  but  little  over  212°  F.  They  can 
therefore  be  distinguished  from  the  truly 
refined  tars,  which  usually  have  a  higher 
boiling  point,  owing  to  the  removal  of  the 
second  light  and  carbolic  oils. 

Distillation  or  Fractionation  Test — The 
fractional  distillation  of  coal  tar  requires 
special  apparatus  and  a  certain  amount  of 
skill,  which  can  be  acquired  by  experience 
only  in  order  to  obtain  satisfactory  results. 
A  detailed  description  will  be  found  in  the 
work  by  .Mien.  In  general  it  is  carried  on 
in  much  the  same  manner  as  the  refining 
of  coal  tar.  which  has  been  described  (see 
page  12).  The  operation  is,  of  course,  con- 
ducted on  a  miniature  scale. 

By  this  means  the  approximate  compo- 
sition of  the  tar  is  determined  and  the 
proportion  of  the  various  fractions  ascer- 
tained. When  examining  a  specially  pre- 
pared or  refined  tar  in  this  manner,  a  gen- 
eral idea  may  also  be  obtained  as  to  how 
the  preparation  has  been  made  and  what 
effect  has  been  produced  upon  the  char- 
acter of  the  binding  base.  Unless  this  test 
is  conducted  with  great  care,  however,  the 
results  are  apt  to  be  misleading. 

Test  For  Coal-Tar  Pitch.— The  hardness 
of  coal-tar  pitch  may  be  roughly  deter- 
mined in  the  following  manner:  Soft  pitch 
softens  at  about  104°  F.  and  melts  at  about 
140°  F.  It  can  be  easily  kneaded  between 
the  teeth.  Moderately  hard  pitch  softens  at 
about  140°  F..  melts  at  abcut  176°  F..  and 
can  be  kneaded  with  difficulty  between  the 
teeth.  Hard  pitch  softens  at  about  176° 
F.,  melts  at  about  248°  F.,  and  crushes  to 
powder. 

In  preparing  a  tar  for  road-construction 
purposes  it  is  often"  desirable  to  reinforce 
its  binding  qualities  by  the  addition  of 
pitch.  A  soft  pitch  is  the  most  suitable  for 
this  purpose,  as  it  is  more  readily  dis- 
solved by  the  tar  and  contains  a  greater 
proportion  of  heavy  life-giving  oils  than 
the  harder  pitches. 

Determination  of  Free  Carbon.— The  de- 
termination of  free  carbon  in  coal  tar  and 
coal-tar  pitch  can  not  be  carried  on  well 
outside  of  a  chemical  laboratory.  No  en- 
tirely satisfactory  method  has  yet  been  de- 
vised, but  a  close  approximation  can  be 
made  by  digesting  from  2  to  5  grams  of 
the  material  over  night  with  about  150  c.  c. 
of   coal-tar   benzol.     By   this   means   all   of 


the  soluble  bitumens  arc  diluted  to  such  an 
extent  that  ihcy  may  be  filtered  from  the 
insoluble  carbon  which  remains  in  sus- 
pension. The  solution  is  decanted  upon  a 
weighed  Gooch  crucible,  the  bottom  of 
which  is  covered  with  an  asbestos  felt.  By 
means  of  a  vacuum  it  is  filtered  into  a  suc- 
tion flask,  the  residue  washed  into  the 
crucible  with  coal-tar  benzol,  and  the  wash- 
ing continued  until  the  filtrate  runs  clear. 
The  crucible  is  then  heated  until  all  the 
benzol  is  driven  off,  and  after  cooling  is 
weighed.  The  additional  weight  represents 
the  free  carbon,  which  should  be  calculated 
upon  a  percentage  basis.  Free  carbtin  may 
also  be  determined  by  means  of  a  Soxlet 
extractor. 

The  presence  of  an  excessive  amount  of 
free  carbon  in  coal  tar  and  coal-tar  pitch 
is  detrrimental  to  the  binding  power  of  the 
material.  Owing  to  a  lack  of  data  it  is 
impossible  at  the  present  time  to  decide  just 
how  much  carbon  should  be  allowed.  It 
is  always  present  to  some  extent  in  both 
the  tar  and  the  pitch,  no  matter  how  care- 
fully they  may  have  been  prepared.  When 
high  temperatures  have  been  employed  in 
their  production,  however,  the  carbon  con- 
tent will  be  excessive,  and  for  this  reason 
mainly  the  use  of  high-temperature  pro- 
ducts should  be  avoided.  The  determina- 
tion of  free  carbon  is  most  important  and 
should  be  made  when  possible  and  the  per- 
centage noted  in  a  statement  of  the  results 
obtained  from  the  use  of  any  particular  tar. 
By  this  means  a  better  idea  may  he  formed 
as  to  how  much  carbon  may  be  present 
without  seriously  affecting  the  results.  Oth- 
er thing.-  being  equal,  it  is  safe  to  say  that 
the  best  results  will  be  secured  from  the 
use  of  that  product  containing  the  least  free 
carbon. 

Determination  of  .Xatlillialene.  Anthra- 
cene, Etc. — No  very  accurate  method  of 
determining  these  substances  on  a  small 
scale  has  been  devised.  Some  idea  may  be 
obtained  of  the  relative  quantities  present 
in  any  two  materials  by  comparing  the 
amount  of  solids  found  in  the  distillate; 
produced  by  fractionation.  Refined  tars, 
as  a  rule,  have  had  a  portion  of  these  sub- 
stances removed,  and  in  this  respect  are  to 
be  preferred  to  the  crude  products. 

SfCGESTIONS     FOR      SPECIFICATIONS      FOR      THF 

QUALITY    OF    COAL    TARS    TO    BE    USED    AS 

mST    PRE\'ENTIVES   OR    ROAP    PRE- 

SERVATIX'ES. 

Tar  and  tar  preparations  may  be  used  in 
any  one  of  four  ways :  as  temporary  bin- 
ders, semipermanent  binders,  permanent 
binders  applied  to  the  surface  of  a  road,  or 
as  permanent  binders  in  road  construction. 
It  is  evident,  therefore,  that  different  spe- 
cifications should  be  made  according  to  the 
different  uses. 

I.  When  used  as  a  temporary  binder  it 
is  usually  employed  in  the  form  of  an 
emulsion,  and  at  present  it  is  impossible  to 
frame  any  satisfactory  specifications,  ow- 
ing to  the  fact  tbit   m.nnv  of  these  emul- 
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sions    cont.iin    oiluT    hiiuling   iiKilorials   be- 
sides tnr. 

II.  Whet)  used  :is  a  scniipirniaiKiil 
binder  it  is  necessary  lliat  siiffieiiMit  hind 
ing  base  be  present  to  last  throughoul  a 
dnsty  season,  and,  for  reasons  of  economy, 
that  the  material  be  sufficiently  fluid  to 
apply  cold.  For  this  purpose  the  followini; 
specifications  may  be  tentatively  made : 

1.  The  coal  tar  should  be  one  formed 
at  a  comparatively  low  temperature,  sucli 
as  that  produced  from  byproduct  coke 
ovens  or  by  gas  plants  which  use  no  en- 
riching materials  for  increasing  the  illu- 
minating value  of  their  gas. 

2.  .'K  crude  tar  may  be  employed  for 
this  purpose  because  of  its  cheapness. 

:!.  If  not  sufficiently  fluid  to  apply  cold. 
enough  water-gas  tar  may  be  added  to 
bring  it  to  the  proper  consistency,  but  the 
proportion  of  tlie  latter  should  not  exceed 
50  per  cent  of  tlu-   luixtuie. 

III.  When  used  as  a  permanent  binder 
for  surface  application  either  a  crude  or  a 
refined  product  may  be  employed,  prefera- 
bly  the  latter. 

1.  If  a  crude  coal  tar  is  selected,  it 
should  have  the   following  properties: 

(a)  Same  as  II,  1. 

(b)  Its  specific  gravity  should  be  not 
lower  than  l.lo  nor  higher  than  1.19.     . 

(f)  It  should  be  free  from  water-gas 
tar  and  oil  tar. 

2.  If  a  refined  tar  is  selected,  the  fol- 
lowing might  be  specified : 

(a)  Same  as  II,  1. 

(b)  The  specific  gravity  should  be  not 
lower  than  1.17  nor  higher  than  1.20. 

(c)  No  water  nor  ammoniacal  liquor 
should  be  present,  and  the  boiling  point 
should  be  .tbove  110°  C,  (230°  R). 

(d)  Upon  distillation  at  least  40  per 
cent  by  volume  of  pitch  should  remain 
after  all  oils  have  been  driven  off  below 
270°   C.   (518°  F.). 

IV.  When  used  as  a  permanent  binder 
in  road  construction  it  is  necessary  that 
more  binding  base  be  present  than  is  usual- 
ly found  in  the  crude  product.  A  refined 
product  should  therefore  be  employed.  This 
may  either  be  prepared  from  a  crude  tar 
by  the  contractor  or  else  a  special  prepara- 
tion may  be  purchased. 

1.  In  the  former  case  a  nii.xture  may  be 
prepared  as  follows  from  a  crude  tar, 
which  meets  the  specifications  set  forth  in 
III,  1: 

(a)  The  l;ir  should  be  heated  until  the 
boiling  point  is  raised  to  at  least  110°  C. 
(230°  F.). 

(b)  One-tenth  part  or  more  of  good 
soft  pitch  should  then  be  dissolved  in  the 
tar  while  hot.  The  quantity  of  pitch  added 
should  be  sufTicieiit  to  produce  a  pitch  resi- 
due of  at  least  50  per  cent  by  volume  after 
all  oils  have  been  driven  ofif  under  270° 
C.  (518°  F.). 

2.  A  refined  tar  for  this  purpose  should 
meet  the  same  requirements  as  suggested 
for  III,  2,  except  that  the  pitch  reinaining 
after  volatile  oils  under  270°  C.   (518°  F.) 


have   been   (hiven   "IT   ^bould   amnunl    lo   at 
least  50  per  cent  by  volume. 

In  some  cases,  especially  where  the  cli- 
mate is  warm  throughout  the  year,  a  tar 
considcr.ibly  richer  in  pitch  may  be  pre- 
ferred. .\s  a  rule,  low-temperature  tars 
may  conveniently  contain  more  pitch  than 
those  produced  at  high  temperatures,  ow- 
ing to  the  presence  of  a  greater  amount  of 
heavy  oils  and  a  smaller  amount  of  free 
car1)on. 


Labor  Cost  of  Concrete  Curb,  Cement 
Side  Walks  and  Buck  Pave- 
ment at  Gary,  Ind. 

nv  K.    M.  SCHEFLOW.* 

Tile  improvement  of  Madison  St.  at  Gary, 
Ind.,  from  tlie  south  line  of  the  Wabash 
R.  K.  to  the  north  line  of  the  Pittsburg, 
l'"t.  Wayne  &  Chicago  R.  R.,  a  distance  of 
3.800  ft.,  has  been  recently  completed.  The 
improvement  consisted  of  brick  pavement 
laid  on  a  natural  sand  foundation  witli  ce- 
ment grout  filler,  38  ft,  wide,  between  curbs; 
concrete  curbs  5  in.  x  18  in.,  with  5  ft.  radii 
at  street  intersections  and  cement  sidewalk 
5%  ft.  wide.  The  grading  was  all  done 
during  the  winter  while  the  ground  was 
frozen  and  all  the  material  was  hauled 
at  that  time,  .^s  there  was  no  inspectors 
on  the  work  at  that  time,  no  cost  data  are 
available  for  this  portion  of  the  work. 

Cost  of  Placing  Curb. — The  mixture  for 
curbs  was  1 :3 :5  Portland  cement,  torpedo 
sand  and  broken  limestone,  with  a  facing 
1%  ins.  thick  composed  of  1:1:3  of  Port- 
land cement,  sand  and  granulated  granite. 
The  concrete  was  mixed  dry  by  hand  and 
then  mixed  wet  in  a  worm  screw  mixer 
operated  by  a  gasoline  engine.  Wooden 
forms  were  used. 

The  labor  cost  was  as  follows : 

Total.  PerLin.Ft. 
Laborers,  mixing.  128  days 

at  $2.00  $256.00    $0.0351 

Laborers,      wheeling     and 

tamping,  127  days  at  $2.  2.54.00  .0:M8 
Finishers,  51  days  at  $5.50  28O..50  .0383 
Form  setters,  80  days  at  $3     240.00         .03.30 


I'otal,  7,2ti8  lin.  ft.  ..  .$1,030.-50  $0.1412 
Labor  Cost  of  Laying  Sidczvalks. — The 
sidewalk  was  laid  with  a  concrete  founda- 
tion 3%  ins.  thick  of  the  same  proportions 
as  that  given  for  curbs  and  a  wearing  sur- 
face %  in.  thick  composed  of  five  parts  of 
Portland  cement  to  seven  parts  of  sand. 
The  labor  cost  was  as  follows,  the  same 
method  of  mixing  the  concrete  being  used 
as  for  curbs  :  Per 

Total.     Sq.  Ft 
Laborers,  mixing,  117  days 

at  $2 $234.00    $0,001)0 

Laborers,  wheeling,  spread- 
ing and  tamping,  142  days 

at   $2     284.00        ,0073 

Finishers,  47  days  at  $5.-50,  .  258.50         .006(! 
Form  setters,  37  days  at  $3.   111.00        .0029 


l.tihiir  Cost  of  Loyinii  Brick  f'az'oncnl. — 

Per 
Total.     Sq.  Yd. 

Laborers,  preparing  sub- 
grade,  43  days  at  $2. . .  ,$     8G,00    $0.0051 

Laborers,  carrying  bricks, 
3'2«daysat$2 052.00        .0388 

Brick  layers,  53  days  at 
$-3.50  per  day 185.50        .01 12 

One  team,  3Vfe  days,  roll- 
ing, at  $.5.-50 18.25        .0010 

Laborers,  mixing  and 
spreading  grout  filler,  61 
days,  at  $2 122.011        .0072 


Total,  16,820  sq.  yds.  .$1,003.75    $0.0633 


The  following  table  taken  from  the 
Canal  Record  summarizes  the  principal 
items  of  construction  work  accomplished 
on  the  Atlantic,  Central  and  Pacific  Divi- 
sions of  the  Isthmian  Canal  during  the 
month  of  August : 

Steam  shovel  excavation : 

In   prism,    cu.   yds 1.8-34,479 

.\iixiliary,   cu.   yds 46,773 

Total,  cu.yds 1,881,252 

Dredge  excavation : 

III  prism,  cu.  yds 1,375,991 

.Auxiliary,   cu.   yds 61,448 

Total,    cu.   yds 1,4.37,439 

Total  excavation,  cu.  yds 3,318,691 

E.xplosives  used,  tons    (2,240  lbs.)      3-58.82 

Drilling,  feet   312.326.60 

Track  removed,   miles 7.07 

New  track  laid,  miles 19.58 

Material  placed  in  dams.  cu.  yds.  04,109. 

Rock   crushed,   cu.   yds 17,271. 

Cement  used,  bbis 97. 

Concrete  placed,  cu.  yds 110, 

New  roads  built,  miles  .63 

Water   mains   laid,   ft 4,527. 

Open  drains  and  ditches  dug,  ft..  8,000. 

Sewers  laid,   ft 1.875. 

Daily  average  number  of  laborers  13,284. 


Total,  38,930  sq.   ft.  ..  ,$887.50    $0.0228 


•Assistant   City  Engineer. 


The  Northwestern  Cement  Products  As- 
sociation will  hold  its  5th  annual  conven- 
tion on  Mar.  2,  3  and  4.  1909.  The  place 
where  the  convention  will  be  held  is  to  be 
determined  later  by  a  committee  composed 
of  J.  C.  Van  Doom,  C.  A.  P.  Turner,  O. 
U.  Miracle,  R.  O.  Miracle  and  Harvey  B, 
Smith.  The  association  has  decided  to 
present  to  the  Minnesota  State  Fair  a  con- 
crete building  to  be  used  solely  for  ce- 
ment product  exhibits.  A  committee  com- 
posed of  the  following  members  was  ap- 
pointed to  select  a  site  on  the  fair 
grounds  for  the  building:  H.  A.  Rog- 
ers, E.  Cobb,  J.  C,  Van  Doom,  D.  L.  Bell. 
A  committee  to  draw  plans  w-as  also  ap- 
pointed consisting  of  the  following  men : 
C.  A.  P.  Turner,  O.  U.  Miracle.  L.  V. 
Thayer.  The  president  of  the  association, 
Mr.  Martin  T.  Roche,  will  act  in  conjunc- 
tion with  the  different  committees  ex- 
officio. 


October  14,   1908. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


The  Equipment  of  the  Indiana    Steel 
Go's.  Plant  at  Gary,  Ind.,  for  the 
Utilization  of  Blast  Furnace 
Gas  and  Electrical  Opera- 
tions of  Machinery. 

1  lie  highest  (Ifvelopment  in  Aiiiirican 
Steel  vvurks  construclion  is  exeniplifK-cl  in 
the  large  new  plant  of  tin-  Indiana  Steel 
Co.,  at  Gary.  Ind.  The  entire  power  for 
these  works  will  be  pnpplied  by  internal 
combustion  engines  operating  on  blast  fur- 
nace gas  and  this  gas  also  forms  the  fuel 
for  sucli  few  steam  auxiliaries  as  are  pro- 
vided. -All  machinery  will  lie  operated  by 
electric  motors  takiny  current  from  .-i  cen- 
tral power  station. 

The  significance  of  the  foregoing  state- 
ments will  he  clear  to  all  who  are  familiar 
with  steel  mill  pra:tice ;  to  those  who  have 
not    tl'.is    kmnvleilge   some    notion    of   tlieir 


nse  of  this  gas  approxinialcly  as  follows: 
■in  per  cent  for  treating  the  hot  blast 
stoves.  7V6  per  cent  for  fuel  for  steam 
boiler  furnaces.  .)  per  cent  for  various  aux- 
iii.iries  and  including  the  loss  in  working, 
l-"/i  per  cent  for  gas  engine  driven  blow- 
ers, and  4."i  per  cent  for  the  main  electrical 
power  station. 

Gas  ]l'asIiing.—T\n-  raw  gas  has  to  be 
prepared  for  use  by  washing  it  of  its  dust 
and  impurities.  This  is  done  as  follows: 
The  gas  from  each  furnace  passes  through 
four  outlets,  into  two  large  pipes  known 
as  "'downcomers,"  which  lead  into  a  reser- 
voir. 30  ft.  in  diameter  by  40  ft.  high, 
called  the  "dry  dust  calclier."  There,  a 
considerable  part  of  the  impurities  settles 
to  the  bottom,  and  the  gas  passes  into  an- 
other large  pipe,  whch  leads  upward  sonic 
dstance  to  increase  the  quantity  of  dust 
dropped  and  then  turns  down  again,  empty 


verted  to  special  furnaces  under  a  battery 
of  Rust  boilers  used  for  making  steam,  and 
about  3()  per  cent  is  taken  for  heating  the 
stoves,  'l  he  remainder  continues  on  to 
the  secondary  washers. 

First  of  this  group  are  the  vertical  scrub- 
bers, drums  about  11  ft.  in  diameter  by  50 
ft.  high.  A  torrent  of  water  cascades 
down  through  llie  drum,  and  from  near 
the  bottom  of  the  drum  comes  the  stream 
of  gas  against  it.  Rising  to  the  top  the 
gas  again  passes  on  into  what  arc  known 
as  Thiessen  washers,  of  which  there  are 
four  to  each  pair  of  blast  furnaces.  In 
each  of  these  it  is  led  between  the  wall  of 
a  cylinder  and  a  revolving  drum,  armed 
with  a  series  of  paddle-like  blades.  A 
stream  of  water  is  spread  into  a  film  on 
the  surface  of  the  cylinder  and  the  whirling 
drum  throws  such  impurities  as  the  gas 
still  holds  out  against  the  water  film,  where 
they  are  caught  and  held.  From  these 
final  washers  the  gas  is  conveyed  under 
slight  pressure  to  the  holders,  each  of 
which  has  200,000  cu.  ft.  capacity,  from 
which  it  goes,  as  required,  to  the  electric 
power  station  and  blowing  engine  houses. 
The    water    for   the   various   processes   de- 
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Scheme  of  the    Blast   Furnace   Gas   Power    Development  of  Indiana  Steel   Co.,  Gary.  Ind. 


significance  may  be  had  from  the  following 
brief  explanation :  When  pig  iron  is  to 
be  made.  coke,  ore  and  limestone  are  put 
in  layers  in  the  blast  furnaces  and  then  the 
fires  are  lighted.  .A  powerful  blast  of 
heated  air  is  sent  through  the  burning 
mass,  in  order  to  generate  the  intense  heat 
necessary  to  melt  the  ore  and  the  lime- 
stone, or  "flu.x,"  into  a  molten  mass.  In 
the  burning  of  the  coke  under  a  terrific 
forced  draft,  it  is  impossible  to  consume 
all  of  the  heat  energy  in  the  coke.  De- 
spite the  best  engineering  skill,  all  of  the 
carbon  in  the  coke  cannot  be  made  to  unite 
with  the  oxygen  in  the  blast,  and,  together 
with  what  is  released  in  the  burning  of  the 
limestone,  it  is  carried  away  to  the  top  of 
the  furnace.  The  old  way.  in  the  early 
days  of  making  iron,  was  to  let  all  this 
gas  escape  into  the  atmosphere:  later,  a 
portion  was  caught  and  utilized  for  the 
generation  of  steam;  and  now  in  the  Gary 
plant  the  entire  volume  of  this  waste  is, 
for  the  first  time,  to  be  utilized. 

There  will  be  It!  blast  furnaces  at  the 
Gary  works  and  they  will  produce  44,900.- 
000  cu.  ft.  of  gas  each  24  hours.  This  i,s 
the  equivalent  when  used  in  gas  engines  of 
.500.000   hp.      It   is   proposed    to   divide   the 


mg  into  a  supplementary  tank  14  ft.  in  di- 
ameter by  2-5  ft.  high,  one  of  which  serves 
each  pair  of  furnaces.  This  structure  not 
only  provides  an  additional  dust  catcher 
but  also  acts  as  a  valve,  l>eing  divided  into 
two  compartments  partially  filled  with 
water.  By  increasing  the  height  of  the 
water  in  either  compartment,  the  furnace 
on  that  side  can  be  cut  off  as  desired,  and 
there  will  be  no  back  tlow  from  the  mains 
beyond.  The  two  chambers  of  this  tank 
discharge  into  a  pipe  10  ft.  in  diameter, 
which  carries  the  gas  and  remaining  im- 
purities into  the  primary  "wet"  washers. 

There  are  three  primary  wet  washers  to 
each  pair  of  furnaces  and  each  has  capacity 
sufficient  to  take  care  of  the  gas  from  a 
single  furnace,  thus  providing  a  spare 
washer  for  use  while  one  is  being  cleaned 
or  repaired.  The  primary  washers  are 
cylindrical  in  form,  with  cone  bottom  and 
cone  top,  and  are  about  one-third  full  of 
water,  a  proper  overflow  maintaining  the 
required  level.  Here  the  gas  and  dust  is 
discharged  against  the  surface  of  the 
water  from  pipes  with  fluted  edges  like  a 
petticoat  and  escapes  around  these  edges 
into  openings  from  a  larger  main.  .\t  this 
point  a  small  percentage  of  the  gas  is  di- 


scribed    above    is    furnished    by   four    large 
Piatt  turbine  pumps. 

Bhu'ing  Engines. — For  the  eight  fur- 
naces thus  far  erected  there  are  two  blow- 
ing engine  houses.  (Jne  is  tiOO  ft.  long  and 
liM  ft.  wide,  and  the  other  is  of  the  same 
width  but  only  5.30  ft.  long.  The  differ- 
ence is  due  to  the  fact  that  the  first-named 
bouse  includes  a  central  pumping  and  hy- 
draulic power  plant,  eipiipped  mainly  by 
the  Snow  Steam  Pump  Works  of  Buffalo. 
X.  V.  Besides  gas  engines  each  house  con- 
tains two  steam-driven  Tod  blowers,  but. 
when  the  plant  is  in  full  operation,  these 
will  not  be  used.  Each  of  the  It!  blowing 
engines  consists  of  a  horizontal,  twin-tan- 
dem gas  engine  of  2,"i(M)  hp.,  having  cylin- 
ders 42  ins.  by  •J4-in.  stroke,  and  two  direct 
driven  blowing  tubs  having  a  capacity  to 
deliver  30.000  cu.  ft.  of  free  air  per  minute 
against  a  pressure  of  1*  lbs.  per  sq.  in.  and 
so  designed  and  proportioned  that  they  can 
be  operated  at  any  pressure  up  to  :M>  lbs. 
The  blowing  tubs  arc  of  the  Slick  type 
Fight  of  these  engines  were  built  by  the 
Wcstinghouse  Machine  Co.  and  eight  by 
the  .Mlis-Chalmers  Co. 

Gas  Engine  Generator  Sets. — The  power 
station  is  fWiG  ft.  long  and  105  ft.  wide.     It 
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contains  IT  horizontal  tandeni  cluiil)lc-acl- 
ing  gas  engines,  turning  at  a  spied  of  83% 
revolutions  per  minute,  lo  of  which  are 
designed  for  coupling  to  alternating  cur- 
rent generators  and  2  to  be  connected  to 
direct  current  generators.  The  former  are 
2o-cyclc,  3-phase  ti.GOO-voIt  machines,  and 
the  latter  deliver  current  at  a  pressure  of 
2.")()  volts.  The  engines  have  a  rating  of 
4.(MtO  hp.  and  the  generators  •-',000  kw.,  but 
they  are  capable  of  carrying  continuously 
30  per  cent  overload.  These  are  the  larg- 
est engines  in  the  world  to  operate  on 
blast  furnace  gas.  The  17  units  were  built 
complete  by  Allis-Chalmers  Co. 

The  power  generated  will  be  distributed 
throughout  the  works  and  used  to  operate 
the  heavy  induction  motor-driven  rolls,  the 
tilting  and  feed  tables  for  t  he  various 
passes,  the  hot  saws,  hot  and  cold  pull-ups, 
hot  rolls,  transfer  tables,  straightening  and 
drilling  machines,  cold  saws,  elevators, 
conveyors,  pumps  and  a  multitude  of  ma- 
chines and  mechanical  devices  auxiliary  to 
the  operation  of  such  an  enormous  plant. 
Several  of  the  motors  built  by  the  General 
Electric  Co.  for  these  works  are  of  6,000 
hp.  each,  being  designed  for  driving  the 
rolls,  and  from  this  they  range  in  size 
down  to  machines  of  the  smallest  capacity 
used  to  operate  switches  in  the  power 
house. 

Ol>en  Hearth  Furnaces. — Besides  the  im- 
proved blast  furnace  practice  and  the  util- 
ization of  the  resultant  gas,  the  plant  at 
Gary  is  designed  for  economical  produc- 
tion of  steel  throughout  the  works  in  their 
entirety.  In  the  open  hearth  furnace  plant. 
for  example,  provision  has  been  made  for 
retaining  the  heat  of  the  molten  iron,  and 
at  the  same  time  insuring  more  uniform 
quality  of  the  ingots,  by  conveying  it  in  40- 
ton  ladles,  on  special  trucks,  directly  from 
the  blast  furnaces  to  mixers,  shaped  like 
converters,  of  which  there  are  two,  with  a 
capacity  of  300  tons  each,  in  the  north 
end  of  each  of  the  open  hearth  furnace 
buildings.  From  these  the  molten  metal  is 
again  poured  into  40-ton  ladles,  carried  by 
cranes  to  the  furnaces  and  there  emptied 
in  by  means  of  Wellman-Seaver-Morgan 
charging  machines.  This  conserving  of  the 
heat  of  the  iron,  in  addition  to  reduced 
operating  costs  and  the  fact  that  less  ma- 
chinery is  required  about  an  open  hearth 
plant,  represents  in  itself  a  notable  econ- 
omy. 

The  plans  of  the  plant  provide  tor  six 
batteries  of  basic  open  hearth  furnaces,  14 
to  the  building,  of  which  two  batteries  or 
28  furnaces  are  at  present  constructed. 
Each  of  the  open  hearth  furnace  buildings 
will  be  1,200  ft.  long  and  built  in  three 
spans,  giving  a  total  width  of  193  ft.,  with 
a  height  of  104  ft.  above  the  fioor  line. 
thus  allowing  for  excellent  ventilation. 
The  charging  floors  are  of  steel.  Instead 
of  being  at  right  angles  to  the  rest  of  the 
plant,  the  buildings  run  northeast  and 
southwest  at  an  angle  of  3-5°.  This  is  an 
innovation  in  the  construction  of  a  steel 
plant.     Its   benefit    is   to   lessen   the   sharp 


cur\e    ol     tlic    railroad    tracks    which    run 
through  the  buildings. 

At  the  north  end  of  each  building  is  a 
structure  for  the  mixers,  previously  re- 
ferred to,  which  is  120  ft.  long  by  8C  ft.  in 
width.  This  also  contains  a  pit  for  relining 
ladles.  Parallel  to  the  furnaces  is  a  leanto 
24  ft.  wide  and  running  the  entire  length 
of  the  building,  where  the  gas  producers 
for  the  iuTnaces  are  located.  Beyond  the 
gas  producers  is  a  stock  yard  72  ft.  wide, 
every  point  of  which  is  reached  by  over- 
head cranes.  Between  each  pair  of  open- 
hearth  buildings  is  a  scrap  house  and  skull 
cracker. 

The  open  hearth  buildings  are  liberally 
equipped  with  electrically  operated  cranes 
both  traveling  and  fixed.  There  is  one 
with  a  capacity  of  12.5  tons  in  the  casting 
department  and  another  with  a  capacity  of 
12-5  tons  on  the  charging  side.  The  ladles 
iiandled  in  pouring  off  are  of  SO  tons  ca- 
pacity each. 

With  the  four  open  hearth  l)uildings, 
now  completed  or  under  construction,  in 
operation,  the  Gary  plant  will  have  a  ca- 
pacity of  over  12,000  tons  of  steel  per  day. 
or  2,.")00,000  tons  per  year.  With  all  six 
buildings  in  use,  the  total  capacity  of  the 
plant,  as  planned  by  the  United  States 
Steel  Corporation,  will  be  upwards  of  4,- 
000,000  tons  per  year. 

While  the  furnaces  are  unusually  large,  be- 
ing 40  ft.  long  by  10  ft.  wide,  they  are  ex- 
celled in  a  few  plants,  but  for  the  size  of 
the  buildings  themselves  there  is  said  to 
be  no  precedent  in  the  world. 

Each  of  the  furnaces  will  be  supplied 
with  gas  from  a  producer  built  by  the 
Morgan  Construction  Co.,  the  stacks  hav- 
ing been  furnished  by  R.  Monroe  &  Sons, 
of  Pittsburg,  Pa. 

As  it  takes  about  eight  hours  for  a  heat 
and  the  furnaces  are  never  allowed  to  cool 
except  for  repairs,  the  daily  capacity  of 
each  of  the  70-ton  furnaces  will  be  about 
210  tons,  giving,  with  one  furnace  down 
for  repairs,  a  total  of  3,360  tons  for  each 
open  hearth  building  daily. 

Rail  Mill. — The  rail  mill  is  the  largest 
in  the  world.  With  everything  running  at 
top  notch,  4,000  tons  of  steel  rails  can  be 
produced  daily,  and  in  normal  operation 
the  mill  is  expected  to  turn  out  100,000 
tons  per  month.  Although  18  passes  are 
required  for  the  complete  metamorphis  of 
the  ingot  from  bloom  to  finished  rail,  ready 
for  cooling,  so  swiftly  do  the  rails  follow 
one  another  that  from  eight  to  tw-elve 
lengths  are  cut  off  by  the  hot  saws  at  the 
end  of  the  mill  every  60  seconds. 

The  group  of  rail  mill  buildings  is  lo- 
cated about  300  yards  from  the  lines  of  the 
open  hearth  furnaces.  The  main  structure 
is  1,800  ft.  long,  and  at  right  angles  to  it 
is  another  building  of  one-third  the  length, 
with  a  width  in  a  single  spaa  of  8.5  ft. 
This  contains  twelve  soaking  pits  or  fur- 
naces, each  of  which  is  supplied  with  gas 
from  an  independent  Hughes  mechanical 
gas  producer.  The  arrangement  here  is 
such  that  ingots  enter  from  the  open  hearth 


liirnacc  buildings  along  the  entire  length 
of  one  side  of  the  pit  building,  the  other 
side  being  reserved  for  the  electrically  op- 
erated ingot  buggies  which  transfer  the 
heated  ingots  through  the  first  stand  of 
rolls.  Each  of  the  twelve  pits  has  four 
holes  6  ft.  by  6  ft.  and  is  provided  with 
the  usual  equipment  of  hydraulic  cylinder 
covers  and  reversing  air  and  gas  valves  of 
the  well  known  Dyblie  type.  The  ingots 
used  are  20  ins.  by  24  inches  and  G  ft.  long, 
weighing  8,500  lbs.  each.  For  the  opera- 
tion of  the  two  ingot  buggies  used,  Cutler- 
Mammcr  Mfg.  Co.,  of  Milwaukee,  has  de- 
veloped an  ingenious  system  of  control. 
On  account  of  the  length  of  the  building  in 
which  the  soaking  pits  are  located,  it  is 
impossible  for  the  operator  stationed  at  the 
mill  to  see  when  an  ingot  buggy  is  opposite 
a  particular  pit.  It  was,  moreover,  deemed 
necessary  to  guard  against  the  possibility 
of  the  operator  becoming  confused  and 
bringing  both  ingot  buggies  to  the  mill  at 
the  same  time,  which  would  result  in  a 
collision.  The  special  controlling  system 
provides  guards  against  this  contingency, 
at  the  same  time  enabling  the  operator  to 
automatically  stop  the  ingot  buggy  at  any 
of  the  pits.  There  are  two  master  levers 
for  the  control  of  the  two  buggies.  Each 
of  these  levers  can  be  set  in  any  of  eight 
positions,  one  corresponding  to  the  rail 
mill  itself,  six  to  the  six  soaking  pits, 
which  each  bugg\-  serves,  and  one  "off" 
position.  If,  when  one  of  the  ingot  bug- 
gies is  at  the  mill,  the  operator  desires  it 
to  go  to  pit  No.  5,  let  us  say,  and  there 
stop,  he  merely  moves  the  controlling  lever 
to  the  position  corresponding  to  pit  No.  5 
and  the  buggy  proceeds  to  that  point  and 
is  there  automatically  stopped.  A  suitable 
interlock  between  the  two  controlling  levers 
is  provided  which  renders  it  impossible  for 
the  operator  to  throw  both  levers  to  the 
mill  position  at  the  same  time,  thus  insur- 
ing a  clear  track  for  each  buggy-. 

The  arrangement  for  receiving  and  han- 
dling coal  through  the  gas  producers  is 
very  complete  and  consists  of  an  elevated 
track  upon  which  the  coal  is  received  and 
conveyed  to  overhead  storage  bins ;  thence 
it  is  distributed  to  the  various  producers 
by  means  of  a  o-ton  crane  equipped  with 
automatic  scales. 

The  rail  mill  is  equipped  with  twelve 
sets  or  stands  of  roll  trains,  all  operated  at 
varying  speeds  by  General  Electric  alter- 
nating current  motors,  some  of  which  are 
of  the  largest  sizes  ever  constructed  for 
industrial  service.  These  are  housed  in  a 
separate  bay  or  "leanto,"  running  parallel 
with  the  rolls.  The  rotors  are  20  ft.  in 
diameter  and  have  a  speed  of  83  revolu- 
tions per  minute.  .\\\  of  the  motors  are 
connected  directly  to  the  roll  trains  by 
regular  mill  couplings.  The  aggregate  driv- 
ing capacity  is  24.000  hp.  Although  the 
motors  are  provided  with  flywheels  and 
operate  in  one  direction,  provision  is  made 
for  reversing  in  case  of  necessity.  The 
control  system  has  been  worked  out  with 
the  greatest  nicety,  all  operations  being  nn- 
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der  the  instant  control  of  the  operator  by 
means   of  a   master   controller. 

The  first  group  of  rolls  consists  of  four 
stands  of  continuous  4U-in.  mills,  each 
two  of  which  are  driven  by  a  2,000-hp. 
motor.  They  are  arranged  in  tandem  re- 
quiring no  manipulation  from  stand  to 
stand.  Here,  as  elsewhere  through  the 
plant,  sufiicient  distance  is  left  between 
successive  sets  of  rolls  to  enable  a  quarter 
turn  of  the  ingot  or  bloom  to  be  made,  so 
that  it  is  worked  equally  on  all  sides.  The 
first  two  mills  are  at  present  equipped 
with  42-in.  rolls,  enabling  iO-in.  by  24-in. 
ingots  to  be  used.  After  passing  these 
lour  mills  the  ingot  is  sent  to  a  40-in. 
three-high  blooming  mill  equipped  with 
lifting  tables  and  arranged  with  a  com- 
bined hydraulic  and  pneumatc  balancing 
device.  This  mill,  which  is  operated  by  a 
(J.dOO  hp.  motor,  gives  the  ingot  five  passes. 
After  being  bloomed  the  ingot  is  sheared 
in  a  10  by  10-in.  horizontal  blooming  shear, 
and  the  crop  ends  or  butts  are  taken  out- 
side of  the  mill  by  a  butt  conveyor  of  un- 
usual construction,  which  was  designed  and 
built  by  the  engineers  of  the  Indiana  Steel 
Co.  Each  bloom  then  goes  through  a  28- 
in.  roughing  mill,  which  is  three-high  and 
equipped  with  tilting  tables.  This  mill  has 
actually  three  stands  of  rolls.  The  rough- 
mg  stand,  however,  is  the  only  one  that  is 
three-high,  the  other  two  stands  being  two- 
high.  The  mill  is  driven  by  a  6,000-hp. 
motor  and  gives  the  bloom  three  passes. 
.\fter  leaving  the  roughing  mill  the  bloom 
goes  through  a  two-high  28-in.  forming 
mill  driven  by  a  2,000-hp.  motor,  receiving 
but  one  pass.  Then  it  is  sent  to  finishing 
mills,  w-hich  consists  of  five  stands  of  28- 
in.  mills  driven  by  two  6,000-hp.  motors. 
.■\fter  the  dummy  pass,  the  bloom  is  trans- 
ferred to  the  first  edging,  which  is  in  this 
same  mill  but  the  second  stand,  and  turns 
back  on  an  elevated  table  to  the  second 
edging,  which  is  in  line  with  the  28-in. 
roughing  mill.  It  then  travels  by  chain 
transfer  to  the  lower  tables  and  on  the 
leading  pass  goes  through  a  stand  w-hich 
is  also  in  line  with  the  roughing  mill  and 
driven  by  the  same  motor  and  continues 
on  to  the  third  stand  of  the  28-in.  finish- 
ing mill,  this  being  the  eighteenth  and  last 
pass.  After  the  finishing  pass  the  rail 
travels  through  to  the  saws,  of  which  there 
are  five  provided,  thus  cutting  four  rails 
to  length  These  four  rail  lengths  .consist 
of  half  the  ingot.  As  the  capacity  of  this 
mill  is  4,000  gross  tons  per  24  hours  it  will 
be  seen  that  there  must  be  a  four  rail 
length  sawed  about  every  half  minute.  The 
saws  are  42-in.  blades,  arranged  to  be 
raised  and  lowered  in  unison  by  one  con- 
troller from  the  hot  saw  operator.  After 
leaving  the  hot  saw  run  the  rolls  pass  over 
the  usual  cambering  machine  and  are  run 
onto  hot  beds  100  ft.  long,  of  which  four 
are  at  present  installed,  with  provision 
made  for  an  additional  two,  if  necessary. 
These  hot  beds  extend  to  the  south  of  the 
mill  proper.  In  the  finishing  mill  section 
they  are  of  unusual  design,  being  made  of 


structural  material  and  placed  8  ft.  above 
tlie  floor,  allowing  for  an  extraordinarily 
large  air  space  to  facilitate  the  rapid  cool- 
ing of  the  rails.  The  finishing  building  is 
l,o83  ft.  long,  central  with  the  hot  beds 
and  provided  with  live  rolls  extending  the 
entire  length.  The  roller  tables  arc  equip- 
ped with  stops  and  kick-offs  to  transfer  the 
rails  to  the  straightening  presses,  of  which 
there  are  16,  built  by  the  Hilles  &  Jones 
Co.,  of  Wilmington,  Del.,  these  being  of 
the  usual  type  and  motor  driven.  From 
the  straighteners  the  rolls  are  transferred 
by  the  usual  skids  to  three-spindle  vertical 
drill  presses  furnished  by  \Vm.  Sellers  & 
Co.,  of  Philadelphia,  which  are  also  motor 
driven.  These  complete  the  rails  for  use. 
From  the  drill  presses  the  rolls  are  trans- 
ferred to  a  roller  table,  which  extends  the 
full  length  of  the  building  and  from  which 
the  rolls  may  be  skidded  to  the  loading 
beds   immediately  outside   of   the  building. 

The  principal  machinery  was  built  and 
installed  by  tlie  United  Engineering  & 
Foundry  Co.,  with  the  exception  of  the 
finishing  department,  which  was  erected  by 
the  Morgan  Engineeiing  Co.  For  the  lift- 
ing tables  and  transfers  Westinghouse 
motors  are  used. 

In  the  rail  mill  a  number  of  Cutler- 
Hammer  automatic  remote  control  devices 
are  installed,  the  most  interesting  of  which 
are  those  designed  for  the  control  of  the 
elevating  and  tilting  tables,  the  bloom 
shear  and  the  transfer.  The  elevating  table 
on  the  48-in.  blooming  mill,  weighing  about 
250,000  lbs.,  is  supported  on  huge  bell 
cranks  which  are  connected  to  a  rotating 
crank  driven  by  a  250-hp.  motor  operating 
at  150  r.  p.  m.  By  means  of  automatic 
controlling  devices  the  throwing  of  a  mas- 
ter lever  starts  the  table  from  the  low- 
level  position  and  raises  it  to  the  highest 
level,  where  it  is  automatically  stopped.  In 
lighting  the  table  from  the  low  to  the 
high  level,  the  rotating  crank  moves 
through  an  arc  of  ltO°  and,  on  throwing 
the  master  lever  to  the  reverse  position, 
the  crank  revolves  another  180°  in  the 
same  direction,  bringing  the  table  to  the 
low  level  once  more.  The  operation  of 
raising  or  lowering  the  table  can  be  ac- 
complished in  a  period  of  two  seconds, 
which  is  quite  remarkable  when  the  masses 
to  be  accelerated,  slowed  down  and  stop- 
ped are  considered.  Its  arrangement  is 
similar  to  that  of  the  elevating  table,  one 
end  being  pivoted  and  the  other  end  sup- 
ported on  a  bell  crank.  The  tilting  table 
is  driven  by  a  loO-hp.  motor  controlled  by 
a  controller  similar  to  that  designed  for 
the  elevating  table.  The  bloom  shear  is 
operated  by  means  of  a  To-hp.  induction 
motor  and  the  pin  on  the  clutch  by  a  direct 
current  au.xiliary  motor  of  5  hp.  The  cir- 
cuit of  this  motor  is  interlocked  with  the 
controlling  device  for  the  75-hp.  alternat- 
ing current  motor  so  that  the  former  can- 
not be  put  in  motion  except  when  the  lat- 
ter is  running  at  full  speed.  The  latch  is 
operated  by  a  crank  to  which  the  5-hp 
motor  is  geared.     Pressure  on  a  push  but- 


ton under  control  of  the  operator  causes 
the  motor  to  run  long  enough  to  revolve 
the  crank  3U0°,  thereby  releasing  the  clutch 
and  returning  the  pin  to  the  initial  or  "off" 
position. 

Automatic  controllers  installed  in  con- 
nection with  motors  on  the  transfers  make 
it  possible  for  the  operator  to  transfer  the 
rail  from  one  table  to  another  by  a  simple 
throw  01  the  lever,  the  motor  being  auto- 
matically stopped  after  the  transfer  has 
been  completed. 

For  the  operation  of  cranes,  tables  and 
other  apparatus,  in  and  about  the  rail  mill, 
requiring  direct  current,  two  5u0-kilowatt 
synchronous  motors  driving  direct-current 
generators  have  been  fiunishcd  by  the  Gen- 
eral Electric  Co.  This  equipment,  with  the 
necessary  switchboards,  is  located  in  one  of 
the  motor  houses  at  the  rail  mill  and  de- 
signed "Sub-station  No.  1."  Other  sub- 
stations suitably  equipped  are  being  located 
in  ether  sections  of  the  plant. 

Loading  Cars.— The  loading  yard  is  pro- 
vided with  the  usual  inspection  beds  and 
two  tracks,  each  about  1,400  ft.  long,  con- 
nected with  the  track  system  of  the  plant 
at  Loth  ends,  thus  avoiding  any  unneces- 
sary shifting.  The  yard  is  also  served  by 
an  80-ft.  traveling  crane  for  the  entire 
length  of  the  linishing  department  and  by 
means  of  this  the  rails  are  placed  directly 
on  flat  cars. 

In  loading  steel  rails  the  ordinary  way 
has  been  to  switch  in  on  stub  tracks,  which 
require  that  the  cars  go  out  the  same  way. 
In  the  Gary  plant  the  railroad  tracks  along 
tlie  finishing  department  of  the  rail  mills 
will  be  at  a  slight  grade,  so  that  they  can 
be  moved  by  gravity  to  the  point  where 
they  are  needed.  The  empty  cars  come  in 
on  one  of  the  nine  tracks  forming  the 
trunk  line.  They  are  then  switched  to 
tracks  making  a  broad  curve  to  the  finish- 
ing department.  As  soon  as  loaded,  they 
are  sent  down  the  tracks  by  gravity  to  the 
other  end  of  the  yard,  where  locomotives 
pick  them  up  and  haul  them  back  to  the 
trunk  lines. 

This  movement  of  cars  at  the  rail  mill 
is  typical  of  the  plans  of  the  entire  plant. 
Everything  keeps  moving  forward  from  the 
time  the  cars  enter  the  great  railroad  .sys- 
tem of  the  mills.  There  is  little  or  no 
turning  backward  at  any  point.  The  move- 
ment is  always  forward.  In  this  way  the 
maximum  capacity  of  service  is  secured 
and  the  danger  of  blockades  reduced  to  a 
minimum.  All  of  the  butts  and  scrap  from 
the  rail  mill  are  loaded  into  cars  from  the 
conveyor  above  mentioned  and  carried  back 
to  the  open  hearth  furnaces. 

Billcl  Mill.— The  billet  mill  consists  of 
four  continuous  stands  of  40-in.  blooming 
mills,  each  two  of  which  are  driven  by  a 
2.000-hp.  motor.  After  leaving  these  the 
ingot  is  turned  end  for  end  on  a  turn  table 
and  passes  through  a  five-stand  32-in.  con- 
tinuous mill,  the  entire  mechanism  of 
which  is  driven  by  one  6,000-hp.  motor. 
.\t  the  end  of  this  mill  is  placed  a  12-in 
bv    12-in.    horizontal    blooming   shear    and 
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alM>  a  Ill-ill.  I>y  ln-in.  vertical  liUMjiiiinK 
shear,  from  cillicr  of  which  shear;,  cither 
sale  blooms  or  blooms  for  the  ■J4-in.  mill 
immediately  following  may  be  sheared. 
The  sale  blooms  arc  run  out  on  hot  beds 
on  the  other  side  of  the  building  where 
there  is  a  loading  yard  equipped  with  over- 
head traveling  cranes.  Blooms  intended  to 
be  further  reduced  after  being  sheared  are 
sent  through  the  24-in.  continuous  mill, 
which  consists  of  si.\  stands  driven  by  a 
ti.UOO-hp.  motor,  reducing  the  blooms  to  4 
or  5  ins.  .square.  .-\t  the  end  of  the  ■J4-in. 
mill  is  placed  a  roller  table.  The  billets 
may  be  transferred  to  an  18-in.  continuous 
mill  to  be  further  reduced  or,  if  for  sale, 
to  a  shear,  and  from  thence  to  overhead 
billet  pockets  from  wliich  they  inay  be 
loaded  directly  into  cars. 

For  the  further  reduction  of  billets  taken 
from  the  above  mentioned  transfer  skids 
the  billets  are  run  through  an  18-in.  six- 
stand  continuous  mill,  driven  by  a  G,000-hp. 
motor  and  equipped  with  flying  shears,  so 
that  billets  reduced  in  this  mill  (1%  in. 
and  2  in.)  may  be  run  out  on  covered  hot 
beds  extending  at  right  angles  to  the  gen- 
eral direction  of  the  mill  into  an  exten- 
sion of  the  same  billet  loading  yard  as  that 
provided  for  the  10-in.  and  12-in.  sale 
blooms.  Provision  has  also  been  made  for 
the  installation  of  an  additional  continuous 
mill  for  reducing  4-in.  and  5-in.  blooms  to 
such  small  sectons  as  the  trade  may  re- 
quire. This  mill  will  be  located  on  the 
opposite  side  of  the  mill  building  from  the 
18-in.  mill,  thus  providing  additional  capac- 
ity to  take  care  of  the  enormous  tonnage 
froiTi  the  blooming  mill  proper. 

All  of  the  machinery  is  electrically 
driven.  General  Electric,  Crocker-Wheeler 
and  Westinghouse  motors  being  used.  This 
machinery  was  also  furnished  by  the  Uni- 
ted Engineering  &  Foundry  Co. 

The  ingots  for  this  billet  mill  arc  heated 
in  twelve  soaking  pit  furnaces  of  approved 
design,  arranged  similarly  to  those  adjoin- 
ing the  rail  mill.  Each  of  the  pits  in  both 
buildings  is  supplied  with  gas  from  one  in- 
dependent Hughes  mechanical  gas  producer 
built   by  the   VVellman-Seaver-Morgan   Co. 

An  interesting  feature  of  the  billet  mill 
is  the  handling  of  the  scale.  Usually  in  a 
mill  of  this  size  the  probem  is  a  serious 
one,  but .  here  means  have  been  provided 
by  which  all  of  the  scale  from  the  various 
mills  is  collected  in  a  large  pit  extending 
for  some  distance  along  the  side  of  the 
building,  whence  the  scale  can  be  removed 
at  any  time  without  interfering  with  the 
operation  of  the  mills. 

Addilio)ial  Mills. — The  additional  mills 
to  be  built  are  a  60-in.  universal  plate  mill, 
which  will  be  the  largest  of  its  kind  in 
the  world,  and  a  44-in.  by  IGO-in.  sheared 
plate  mill.  These  two  mills  will  each  be 
served  by  a  .32-in.  slabbing  mill.  Further 
extensions  to  the  Gary  works  include  an 
axle  mill,  structural  mill  and  18-in.,  14-in., 
10-in.  and  8-in.   merchant  mills. 

The  mill  buildings  are  steel  frame  with 
brick    sides    and    corrugated    iron    roofing. 


rile  open  hearth,  stripper  and  soaking  pit 
Ijuildings  have  steel  frames  with  corru- 
gated sides  and  roolings.  The  structural 
steel  here  and  elsewhere  in  the  plant  was 
furnished  by  the  American  Bridge  Co., 
supplemented  by  the  Illinois  Steel  Co. 

Harbor. — The  harbor  consists  of  a  deep 
water  slip  and  turning  basin,  7.50  ft.  in 
diameter,  built  by  the  Great  Lakes  Dredge 
&  Dock  Co.,  ample  for  the  accommoda- 
tion of  the  largest  ore  carrying  boats. 
I'roni  this  Iwsin  a  channel  2.'>0  ft.  wide, 
with  a  depth  suflicient  for  the  largest 
freighters,  has  been  dredged  as  far  as  the 
straightened  and  deepened  channel  of  the 
Grand  Calumet  River,  and  lined  with  con- 
crete docks  1)2  ft.  wide.  On  the  side  to- 
wards the  mills  these  extend  for  a  mile, 
rising  ten  feet  aliove  datiiui  tir  the  normal 
water   level. 

The  plant  for  handling  ore  from  the 
vessels  consists  of  five  Hulett  unloaders 
and  Hoover  &  Mason  bridges  of  suflicient 
capacity  to  furnish  material  for  the  eight 
blast  furnaces  already  built,  each  of  which 
will  deliver  -"lOO  tons  of  pig  iron  daily,  and 
the  eight  additional  furnaces  yet  to  be  con- 
structed. 

From  the  time  the  steamer,  with  its  lU,- 
1100  or  12,000  tons  of  cargo,  reaches  the 
harbor,  every  detail  of  handling  the  ore 
is  a  purely  mechanical  process.  In  his  lit- 
tle house  on  the  vessel-unloader  one  man 
does  the  work  of  several  score  under  the 
old  system  of  handling  ore  with  shovel 
and  hoist.  The  clam-shell,  designed  to 
carry  five  tons,  is  dropped  into  the  hold 
of  the  steamer,  automatically  seizes  its 
load,  raises  it  and  swings  it  around,  dump- 
ing into  large  concrete  ore  pockets  at  the 
rear.  This  operation  takes  less  than  a 
minute. 

F'rom  the  pockets,  which  have  walls  ■-) 
ft.  to  8  ft.  thick  with  concrete  bottom  ."i 
ft.  above  lake  level,  the  ore  is  taken,  as 
required,  by  grab  buckets  operating  on 
bridges  498  ft.  long,  which  are  the  largest 
ever  constructed,  rising  to  a  height  of  8.5 
ft.  above  the  floor  of  the  ore  pockets.  Each 
is  equipped  with  clam-shell,  carrying  14 
tons  at  every  trip.  By  means  of  the 
bridges  ore  is  conveyed  to  hoisting  bins, 
divided  by  concrete  walls  spaced  87  ft. 
apart,  which  are  built  or  laid  out  for 
nearly  a  mile  parallel  to  the  dock,  and.  with 
the  pockets  at  the  water  line,  have  a  pres- 
ent capacity  of  over  1,000,000  tons,  suffi- 
cient to  supply  the  furnaces  during  five 
months  or  more  of  closed  navigation.  With 
the  completion  of  the  bins  this  storage 
volume  will  be  about  doubled.  By  means 
of  auxiliary  track  facilities,  provided  for 
handling  ore  in  and  out  of  cars,  the  entire 
system  is  also  rendered  exceedingly  mobile. 
From  the  bins  the  ore  is  taken  by  elec- 
trically operated  larries  and  hoisted  on 
skips  to  the  tops  of  the  blast  furnaces. 

The  ore  bins  and  auxiliary  apparatus 
were  constructed  by  the  Brown  Hoisting 
Machinery  Company  of  Cleveland,  Ohio, 
except  the  electric  hoists  operating  the 
skids  to  the  blast  furnace  tops,  which  arc 


ui  ilic  Otis  Elevator  Co.'s  standard  design 
for   this  service. 

.Shops  and  Buildings  of  General  Utility. 
—  In  connection  with  the  furnaces  and  mills 
of  the  steel  plant  proper  there  have  been 
erected  a  group  of  buildings  of  general 
Utility,  consisting  of  a  machine  shop,  foun- 
dry, boiler  shop,  blacksmith  shop,  pattern 
and  carpenter  shop,  pattern  storage  build- 
ing, roll  shop,  electrical  repair  shop,  brick 
.storage  house  and  a  very  well  equipped 
general  store  house.  These  shops  are  of 
steel  frame  construction  with  brick  walls 
and  concrete  tile  roofing.  There  has  also 
been  provided  a  yard  locomotive  house, 
which  is  rectangular  in  shape,  with  tracks 
running  through  on  an  angle  from  one  side 
to  another,  thus  avoiding  the  use  of  a  turn 
table. 

Kaihi'oy  Facilities. — The  Chicago,  Lake 
.Shore  &  Eastern  Ry.,  which  runs  its  lines 
directly  into  the  plant  of  the  Indiana  Steel 
Co.,  IS  owned  by  the  United  States  Steel 
Corporation.  In  1907  it  carried  12,7.51,000 
tons,  and,  with  the  completion  of  the  Gary 
mills,  this  will  be  increased  at  the  outset 
to  not  less  than  20,000,000  tons.  It  has 
130  locomotives  and  over  10,000  freight 
cars  in  operation  and,  in  connection  with 
the  Elgin,  Joliet  &  Eastern  Ry..  also 
owned  by  the  Steel  Corporation,  forms  a 
belt  line  completely  around  Chicago,  con- 
necting with  all  of  the  great  trunk  lines 
centering  at  the  foot  of  Lake  Michigan 
and  finally  reaching  the  lake  again  at  Wau- 
kegan.  111.,  about  30  miles  north  of  Chi- 
cago. 

When  the  site  for  the  new  plant  for 
Gary  was  selected,  it  was  found  that  the 
main  line  of  the  Baltimore  &  Ohio  and 
Indiana  Harbor  railways  would  run 
through  the  center  of  where  the  great 
nulls  are  now  located.  It  was  therefore 
necessary,  in  order  to  build  the  plant  at 
this  particular  place,  to  change  the  loca- 
tion of  these  two  roads,  and  also,  in  car- 
rying out  the  general  scheme  of  the  Steel 
Corporation,  to  alter  the  route  of  the  Lake 
Shore  &   Michigan   Southern   Ry. 

.•\  new  line  was  built  for  the  Lake  Shore 
&  Michigan  Southern  R\'.  and  is  now  in 
operation  by  that  road  for  a  distance  of 
about  14  iniles,  the  old  tracks  having  been 
taken  up. 

.■\  new  double  track  road  was  also  con- 
structed for  the  Baltimore  &  Ohio  Ry. 
from  Indiana  Harbor  to  Millers,  Ind..  a 
distance  of  12  miles,  and  one  of  7  miles 
for  the  Indiana  Harbor  Road  to  take 
the  place  of  its  old  line. 

.Ml  these  railroad  changes  were  neces- 
sary in  order  to  lay  out  the  steel  plant, 
freight  yards  and  railroad  facilities  of  the 
Chicago,  Lake  Shore  &  Eastern  Ry.  These 
newly  constructed  lines  have  all  been  ele- 
vated through  the  city  of  Gary,  so  the 
question  of  track  elevation  is.  for  this  com- 
munity, a  matter  of  the  past  and  not  of 
the  future. 

Terminal  Yards,  Sliofs.  Hie. — The  loca- 
tion of  the  plant,  with  direct  access  to  all 
railroads,  through  the  L'nited  States  Steel 
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Corporation's  own  line,  also  requires  typi- 
cal classification  yards  such  as  arc  met  with 
only  near  large  centers  of  population. 
These  are  known  as  the  "Kirk"  yards. 
They  are  designed  to  accommodate  15,000 
cars  and  interchange  yards  being  built  by 
connecting  lines  will  hold  fully  10,000  more. 
In  them  the  millions  of  tons  of  freight 
handled  in  and  out  of  Gary  yearly  will  be 
made  up  into  outgoing  trains  or  classified 
for  switching  to  various  parts  of  the  steel 
plant.  Like  the  mills,  they  are  laid  out 
on  the  unit  system  and  up  to  the  present 
time  about  one-half  of  the  work  has  been 
completed.  In  addition  to  its  trackage  the 
yard  now'  contains  a  locomotive  ro;m(i 
house,  car  repair  shops,  sand  houses,  coal 
bunkers  and  fire  pits  for  cleaning  tiie  en- 
gines. .-\ll  of  the  rolling  stock  of  the  Chi- 
cago, Lake  Shore  &  Kastcrn  R> .  will  bt 
cared  for  here. 

Iiitcr-zi'orks  Trunsl'ortation. —  Within  the 
plant  itself  no  feature  has  had  more  care- 
ful thought  bestowed  upon  it  than  that  of 
inter-works  transportation.  The  lines  from 
the  railroads  enter  the  mills  at  the  south- 
west corner,  through  the  "Kirk"  yards, 
over  nine  main  tracks  crossing  on  a  via- 
duct. These,  upon  entering  the  grounds, 
branch  out  to  the  shops,  rail  mills,  open 
hearth  furnaces  and  finally  to  the  blast 
furnaces.  To  reach  the  furnace  there  is 
a  long  trestle  carrying  tracks  at  a  consid- 
erable elevation,  also  trestles  to  the  gas 
producers  of  the  soaking  pit  buildings,  for 
the  coal  handling  system  above  described. 
.Around  the  open  hearth  buildings  there 
is  a  perfect  network  of  tracks,  crossing 
and  recrossing,  and  on  the  charging  floor 
of  each  three  standard  gauge  tracks  come 
in  on  a  long  embankment  from  the  north. 
The  chief  end  sought  was  to  secure  direct 
access  to  every  part  of  the  plant  by  the 
most  available  route,  with  no  chance  of 
blockades.  If  an  engine  with  loaded  cars 
cannot  reach  any  desired  point  in  one  way 
it  can  get  to  it  from  another.  No  intri- 
cate problem  was  ever  worked  out  with 
more  painstaking  care  than  this  one  of 
handling  iron  from  the  blast  furnaces  to 
the  open  hearths,  from  the  open  hearths, 
as  stated,  to  the  mills,  and  from  the  latter 
to  outgoing  lines  for  shipiuent,  with  a 
minimum  of  retrograde   movement. 

The  system  of  handling  cars  at  the  rail 
mill,  which  has  already  been  described  is 
also   true   of   the   other   mills. 

On  the  dock  and  walls  of  the  ore  pockets 
are  laid  tracks  upon  which  the  ore  un- 
loaders  and  bridges  travel,  giving  them 
a  working  range  of  nearly  a  mile  along  the 
blast  furnace  fronts,  and  parallel  with 
these  run  four  switch  lines,  enabling  ore  or 
other  material  to  be  unloaded  from  ves- 
sels directly  into  cars  when  shipment  is  to 
be  made  elsewhere. 

.■\long  the  ore  bins  tracks  extend  their 
full  length,  so  that,  when  it  is  not  desir- 
able to  move  the  great  bridges,  the  ore 
can  be  unloaded  directly  into  cars,  moved 
to  any  section  required,  shot  into  the  ele- 


vator boots  and  Imisted  to  the  tops  of  the 
furnaces. 

The  railroad  system  of  the  mills  alone 
has  a  trackage  of  about  100  miles,  and  the 
Kirk  yards  have  125  miles,  making  225 
miles  in  all.  Besides  the  large  number  of 
standard  locomotives  of  the  Chicago,  Lake 
Shore  &  Eastern  Ry.,  there  are  required 
to  handle  the  inter-yard  traflfic  40  light 
locomotives  of  the  type  built  by  H.  K. 
Porter  &  Company  of  Pittsburg,  Pa. 

In  the  transportation  and  handling  sys- 
tem of  the  plant  large  traveling  cranes,  up 
to  125  tons  capacity,  as  well  as  jib  cranes, 
are  prominent.  These  were  supplied  by 
the  Morgan  Engineering  Company,  the 
Whiting  Foundry  Equipment  Company  and 
the  Alliance  Machine  Company.  They  are 
supplemented  by  a  number  of  locomotive 
cranes  built  by  the  Industrial  Works,  Bay 
Citv,   Mich. 


Amount  of  Work  Done   Per  Man  in  a 
Large  Bridge  Works. 

At  the  IVncoyd  wcirks  ul  the  American 
Bridge  Co.  the  following  was  the  amount 
of  work  done  in  the  first  half  of  the  year 
1901 :  The  number  of  men  employed  was 
T(i5  (of  whom  nS  were  draftsmen)  and  the 
output  was  82,600,000  lbs.  in  6  mos.,  or 
nearly  13.800,000  lbs.  per  mo.  The  average 
output  per  man  per  month  was,  therefore, 
18,300  lbs.  The  output  of  each  of  the  dif- 
ferent classes  of  men  was  as  follows  per 
month : 

Pounds. 

Draftsmen   (  08  men ) 140,000 

Templaters   (30  men) 455,000 

Bridge    shop 21,300 

Forge    11,000 

Eye-bar    shop 35,400 

The  output  per  draftsman  was  found  by 
dividing  the  total  output  of  the  works  by 
the  number  of  draftsmen  employed:  in 
like  manner  the  output  per  templater  was 
calculated  :  but  the  output  of  each  man  in 
the  bridge  shop,  forge  and  eye-bar  shop 
was  calculated  only  on  the  basis  of  the 
number  of  pounds  handled  in  each  of 
those  departments. 


The  Detroit  &  Mackinac  R.  R.  is  said  to 
be  planning  to  operate  a  continuous  farm 
along  its  right  of  way  next  year.  It  pro- 
poses to  cultivate  the  land  on  each  side  of 
its  tracks,  planting  a  diversity  of  crops.  It 
has  a  two-fold  purpose  in  adopting  this 
plan.  In  the  first  place,  it  wishes  to  im- 
•  press  passengers  on  its  trains  and  intending 
settlers  in  its  territory  what  can  be  done 
with  the  soil.  The  second  reason  is  to 
avoid  the  numerous  fires  which  are  started 
along  the  line,  especially  in  the  fall  of  the 
year,  by  sparks  from  locomotives.  The 
road  also  will  operate  a  model  40-acre 
farm  at  Emery  Junction. 


The  total  production  of  coal  in  the 
United  States  in  1007  was  480.3fi3,424  short 
tons,  having  a  spot  value  of  $fil4,788,898. 


The  Proposed  Extension   of  the  Chi- 
cago Drainage  CanaFas  a  Deep 
Waterway  to  the  llllinois  River. 

.\s  the  prchnnnary  sle|«  to  stale  aid  to- 
wards tlie  extension  of  the  Chicago  Drain- 
age Canal  as  a  deep  waterway,  the  people 
of  Illinois  will  vote  at  the  November  elec- 
tion on  a  constitutional  amendment  per- 
mitting by  action  of  the  legislature  the  is- 
suance of  bonds  not  exceeding  $20,000,000 
in  amount  for  construction.  That  the 
voters  may  have  some  definite  information 
on  which  to  base  their  action  the  Inter- 
nal Improvement  Commission  charged 
with  the  duty  of  preparing  preliminary 
plans  and  estimates  has  issued  a  statement 
of  the  work  proposed.  This  commission  is 
composed  of  Mr.  Isham  Randolph,  M.  Am. 
Soc.  C.  E.,  of  Chicago,  Mr.  H.  W.  Johnson, 
of  Ottawa,  III.,  and  -Mr.  H.  .\I.  Schmoldt, 
of  Beardstown,  III.,  and  its  statement  is  as 
follows : 

Starting  at  the  sanitary  district  power- 
house below  Lockport  and  3i>  miles  from 
Lake  Michigan,  it  is  proposed  to  lock 
down  into  the  Joliet  pool  level  through  a 
lock  with  a  34-ft.  lift,  and  to  continue  this 
level  through  Joliet  to  the  head  of  Lake 
Joliet  at  appro.ximately  mile  No.  42.  At 
this  point  will  be  located  the  first  water- 
power  development,  with  a  head  or  fall  of 
24  ft.,  and  a  gross  horse  power  available  of 
.38.182  with  the  ultimate  flow  of  14.000  cu. 
ft.  per  second. 

Lock  No.  2  will  carry  the  water  way 
through  this  24-ft.  fall  into  the  next  level, 
which  extends  for  14  miles  to  a  point  just 
below  the  mouth  of  the  Kankakee  river, 
where,  at  mile  No.  .56,  will  be  located  the 
second  power  plant  with  an  available  head 
of  18  ft.  and  a  water  power  potential  of 
28,636  gross  horse  power. 

Here  the  water  way  is  carried  through 
lock  No.  3  down  the  fall  of  18  ft.  into  the 
next  level,  which  extends  for  27  miles  to  a 
point  about  3  miles  below  Marseilles,  where 
at  mile  No.  83  will  be  located  the  third 
power  plant,  with  an  available  head  of  26 
ft.  and  a  water  power  potential  of  41,364 
gross  horse  power. 

Here  the  water  way  is  carried  through 
lock  No.  4  down  the  fall  of  26  ft.  and  into 
the  next  |!ool  level,  which  extends  for  14 
miles  to  a  point  just  above  the  Utica  wagon 
bridge,  where,  at  mile  No.  08,  will  be  lo- 
cated the  fourth  and  last  power  plant, 
with  a  head  or  fall  of  20  ft.  and  a  water 
power  potential  of  31,818  gross  horsepower. 
The  water  way  is  carried  through  a  lock  at 
this  point  down  the  21-ft.  fall  and  into  the 
Illinois  river  at  La  Salle,  where  the  state 
vi\l\  leave  it  to  federal  development  and 
control. 

The  locks,  as  designed,  are  to  be  800  ft. 
long,  center  to  center  of  quoins,  80  ft.  wide 
and  with  24-ft.  of  water  over  the  miter 
sills.  These  dimensions  are  in'  excess  of 
pre.scnt-day  requirements,  but  it  is  the  policy 
of  this  commission  not  to  limit  future  de- 
velopment by  the  works  which  it  may  now 
be  expedient  to  construct. 
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At  points  wIktc  it  bccotncs  necessary  to 
cut  a  new  channel  the  minimum  bottom 
width  will  be  SUd  ft.,  bnt  the  longest 
stretches  of  the  water  way  will  be  wide, 
deep  pools  formed  by  the  dams  and  admir- 
ably adapted  to  a  shipway.  It  is  proposed 
to  give  this  channel  at  points  where  excava- 
tion is  necessary  (and  the  excavation  re- 
quired is  small)  a  preliminary  depth  of  11 
ft.,  and  to  increase  this  to  an  ultimate 
depth  of  24  ft.  when  the  need  becomes  ap- 
parent and  the  money  available.  It  is  to 
this  ultimate  end  that  the  locks  are  desig- 
nated with  24  ft.  of  water  over  the  miter 
sills. 

A  summary  of  the  water  power  devel- 
oped is  as  follows : 

Gross  H.  p. 

Plant  No.    1 38.182 

Plant  No.   2 28,63(1 

Plant  No.   3 41,.3fi4 

Plant  No.   4 31,818 


iod,  (J  years  at  4  per 

cent   $  4,8(111,000 

To  retire  bonds  2O,U0U,UOO 


Total    140,000 

The  net  salable  power  may  safely  be 
taken  as  100,000  h.  p.,  and  a  conservative 
rental  for  24-hour  power  is  $25  per  horse 
power  per  year  in  excess  of  operating  ex- 
penses. The  annual  net  revenue  will  there- 
fore be  $2,500,000. 

As  a  navigable  water  way  the  completed 
channel  will  be  under  federal  control,  and 
it  is  quite  probable  that  the  state  can  secure 
federal  co-operation  in  the  construction  of 
the  locks  and  the  dredging  of  the  channel, 
thus  decreasing  materially  the  cost  to  the 
state  and  increasing  the  net  revenues  from 
the  sale  of  power.  This  is  a  matter  for 
congressional  action,  however,  and  we  have 
taken  no  account  of  it  in  these  preliminary 
estimates. 

This    commission    estimates    the   cost    of 
this  construction  as   follows : 
For    a    14-ft.    preliminary    water 
way  with  locks  24  ft.  deep,  for 

construction  only    $14,318,986 

Cost  of  developing  140,000  gross 
horse  power,  four  power  houses 
and  equipment  complete 3,600,000 


Total       construction       cost       of 

water  way  and  water  power. $17,918,986 
Right   of    way 340,000 


24.800,000 


Balance  earned  over  and  above 
cost  of  water  way  and  water 
power   $  2,355,694 

These  estimates  are  made  from  exhaus- 
tive computations  on  the  most  complete 
data  by  competent  engineering  authority, 
and  the  total  is  a  maximum  cost,  10  per 
cent  having  been  added  for  contingencies. 

The  improvement  can  be  made  in  five 
years,  and  allowing  one  year  for  delays, 
the  water  powder  will  begin  to  show  earn- 
ings in  the  seventh  year.  The  bonds  will 
be  sold  only  as  the  funds  are  needed,  and 
the  interest  charge  will  he  cumulative  dur- 
ing this  period,  reaching  the  total  of  $800,- 
000  a  year  at  the  end  of  the  sixth  year, 
when  all  the  bonds  are  afloat. 

Assuming  that  the  entire  issue  were  sold 


^ 


Total   cost   of   water  way  and 
water  power  $18,258,986 

Income  Account: 
Power   rentals,   14  years   at  $2,- 

500,000  a  year   $35,000,000 

Interest  income  on  sanitary  fund    3,3-55,694 


Total  $38,.355,694 

Interest    charges    on    bonds,    14 
years    11,200,000 


Left  for  sinking  fund $27,155,694 

Summary : 

Sinking    fund   accumulation $27,155,694 

Interest  on  bonds  dur- 
ing construction  per- 
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Home-Made   Stadia   Rod. 

at  the  start,  $800,000  a  year  must  be  paid 
for  interest  at  4  per  cent.  The  surplus 
earnings  should  go  into  a  sinking  fund  and 
bear  interest  at  not  less  than  2  per  cent. 
On  this  basis  there  would  be  advanced  by 
the  state  in  the  si.x  years  before  the  plants 
began  to  show  earnings  $4,800,000  interest 
on  the  bonds.  Beginning  with  the  first 
year  that  shows  a  return  on  the  invest- 
ment, the  foregoing  schedule  gives  the 
yearly  earnings  and  accinnulalions  of  the 
sinking  fund. 

The  bonds  must  be  retired  .ifter  14  years 
of  operation,  and  as  shown  by  the  forego- 
ing summary,  the  entire  issue  can  be  re- 
tired with  a  net  profit  to  the  state  of  $2,- 
355,694.  This  presents  the  case  in  its  most 
unfavorable  aspect.  And  this  is  not  all; 
for  this  property  will  continue  to  yield  it:^ 
perpetual  yearly  revenue  of  $2,500,000,  in- 
creasing in  value  with  the  increase  in  cost 
of  fuel. 


Home-Made  Stadia  Rod. 

BY    J.    C.    BLACK.* 

Having  had  occasion  recently  to  do  some 
stadia  surveying,  and  not  being  crowded 
with  work  at  the  lime,  I  decided  to  manu- 
faclure  my  own  rod.  The  rod  was  of  ash 
12  ft.  long  by  3  1/16  ins.  wide.  I  obtained 
the  material  at  a  carriage  shop,  and  had  it 
cut  to  the  desired  cross  section  at  a  local 
planing  mill.  This  left  all  the  corners 
sharp,  but  a  little  sand  papering  quickly 
rounded  them.  The  rod  tapered  uniformly 
from  %  in.  thickness  at  the  bottom  to  V4  in. 
at  the  top,  and  was  finished  on  the  lower 
end  by  heavy  sheet  brass  bent  up  the  sides 
and  edges  for  2  ins.  and  fastened  by  small 
brass  screws.  The  beaded  edge  shown  in 
the  drawing  was  beveled  off  at  the  bottom 
to  avoid  danger  of  splitting.  The  top  was 
finished  by  a  piece  of  brass  2%  ins.  wide 
by  4%  ins.  long  bent  squarely  over  it  and 
fastened  by  four  screws. 

A  stiffening  cleat  or  rib  on  the  back 
would  have  been  an  improvement,  as  the 
rod  lacked  rigidity  in  a  wind.  The  total 
weight  as  finished  w^as  a  little  over  7  lbs. 

The  back  and  edges  of  the  rod  were 
oiled  but  not  painted  or  varnished.  The 
face  was  marked  with  a  pattern  similar  to 
one  used  by  the  U.  S.  Coast  Survey.  Three 
coats  of  white  paint  were  given  and  two 
of  white  enamel,  after  which  the  outline 
of  the  pattern  was  marked  by  a  light  cut 
in  the  enameled  surface.  Only  one  coat 
of  black  enamel  was  necessary.  Twenty- 
four  hours  was  given  for  the  drying  of 
each  coat,  and  this  proved  none  too  much. 
Although  less  than  a  third  of  the  paint  and 
enamel  purchased  was  used,  its  entire  cost 
and  the  brushes  is  charged  against  the  rod. 
Since  most  of  the  work  was  done  at  odd 
moments  in  the  evening,  the  time  consumed 
was  of  very  little  cash  value,  but  for  the 
sake  of  a  working  basis,  a  rate  of  50  cts. 
an  hour  is  assumed.  The  cost  itemized 
was  as   follows : 

1  piece   ash    lumber.!    in.  x  3%    ins.  x 

12  ft $0.80 

Mill   work    0.60 

White  paint  0.25 

White  enamel 0.25 

Black  enamel 0.25 

Oil ;....  0.10 

2  brushes   0.25 

Sheet  brass  and  screws 0.20 

Car  fare   0.10 

Total    $2-80 

Time :  Hours. 

Designing   3  $0.50 

Purchasing  materials,  etc 2  1.00 

Rounding  corners  and  sandpaper- 
ing        1%  0.75 

Finishing  ends   ^  0.25 

5  coats  white  paint  and  enamel.  .    1  0.50 

Marking  pattern  on  rod 1  0.50 

Painting  design  in  black 3  1.50 

Tot.-il    10        $5.00 

Total  cost  of  rod $7.80 

•Vallejo,  Cat. 


October  14,   190S. 
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Methods  and  Costs;  Some  Old;  Some 
New. 

Sampling  Cement. — During  1907  the 
Materials  Laboratory  of  the  Sewerage 
Commission  of  Baltimore,  Md.,  tested 
47,420  bbls.  of  cement.  In  sampling  the 
cement,  the  samples  are  placed  in  a  tight 
moisture  proof  jar  and  brought  to  the  lab- 
oratory for  analysis.  A  printed  card  giving 
the  laboratory  lot  number  and  the  car 
number  is  placed  on  each  bin  in  which 
cement  is  stored.  A  sign,  padlocked  to 
a  wooden  frame,  reading  "Hold"  and 
"Released"  on  the  front  and  back  is 
also  placed  on  the  bins.  When  a  lot  of 
cement  is  sampled  this  sign  is  placed  so 
as  to  read  "Hold."  After  the  cement  is 
tested  and  accepted  the  sign  is  reversed 
so  as  to  read  "Released."  By  means  of 
these  signs  an  inspector  can  tell  at  a 
glance  whether  or  not  the  contractor  is 
using  cement  that  has  been  tested  by 
the  laboratory  and  accepted  by  the  Di- 
vision   Engineer. 

Resetting  Boundary  Line  Monument. 
— One  of  the  monuments  on  the  New 
York-Pennsylvania  state  line  was  moved 
from  its  original  position  and  had  to  be 
reset.  This  was  done  by  first  placing  an 
iron  plate  6  in.  in  diameter  and  1  in. 
tliick,  with  a  Vi  in.  hole,  in  its  center,  4 
ft.  6  in.  deep ;  the  plate  was  set  by  tran- 
sit from  the  line  established  as  shown  in 
the  accompanying  sketch.  The  stone 
was  set  in  the  same  manner,  its  top  be- 
ing 3  in.  above  the  surface  of  the  ground. 
To    establish    the    line,    the    alignment    of 


fir 
si? 


*i-5 '^ 


Method    of    Resetting    Monument. 

stones  A,  B,  and  C  was  tested  and  they 
were  found  to  be  in  line.  A,  B  and  C  being 
on  a  tangent,  it  was  assumed  that  E  was 
on  the  same  tagent,  as  shown  on  the 
original  maps,  monument  E  being  in 
good  condition.  After  prolonging  the 
line  to  D,  the  monument  was  reset.  As 
tliere  were  obstructions  between  E  and 
D.  a  line  was  run  from  E  to  f  and  the 
angles  E  f  D  and  E  D  f  and  the  distance 
E  f  were  measured.  Then  the  distance 
E  D  was  computed  and  found  to  be 
5,630  ft. 

Taking  Elevations. — In  order  to  ob- 
tain the  data  for  computing  quantities 
for  excavation  and  embankment  lor  the 
Black  River  Disposal  Works  of  the  Sew- 
er system  of  Baltimore,  Md.,  elevations 
were  taken  on  the  four  corners  of  25-ft. 
squares  over  the  entire  area  to  be  grad- 
ed. This  necessitated  taking  elevations 
at  about  10,600  points.  For  doing  this 
work  stakes  were  set  by  the  transit  at 
the   four   corners   of   each    100-ft.  square. 


In  taking  the  levels  a  piece  of  cord  100 
ft.  long,  with  red  flannel  tied  at  2S-ft. 
intervals,  was  used.  Two  men  at  the 
ends  of  this  cord,  starting  from  100-ft. 
stations,  paced  2S-ft.  intervals  to  the 
next  station.  At  each  of  these  intervals 
a  rodman  held  his  rod  on  the  "Jo-ft. 
points  along  the  string  indicated  by  the 
pieces  of  red  flannel.  By  this  method  a 
party  of  four  men  was  able  to  secure 
elevations  on  about  1,000  points  a  day, 
representing  an  area  of  about  13  acres. 
.\t  the  same  time  these  elevations  were 
being  taken  the  location  of  the  wooded 
areas  and  partially  cleared  areas  was 
accurately  obtained.  These  data  were 
plotted  to  a  scale  of  40  ft.  to  the  inch 
on  sheets  covering  an  area  of  1,000  ft. 
by  1,500  ft.,  and  the  excavation  for  each 
100  ft.  square  figured  on  a  separate  sheet 
of  paper,  which  greatly  facilitated  the 
work  of  making  the  monthly  estimate 
for  the  contractor. 

Placing  Concrete  in  Freezing  Weather. 
— In  the  construction  of  an  ore  dock  the 
concrete  was  all   placed   during  the  win- 
ter  season   and     considerable     difficulty 
was  experienced  in  getting  the  cement  to 
set  in  the   cold  water.     This   was  finally 
accomplished,    however,   by    raising     the 
temperature  of  the  water  from  near  the 
freezing   point    to    about   45    degrees    F. 
The  water  between  the  parallel  sides  of 
the  timber  crib  was  confined  lengthwise 
of  the  crib  bj'  movable  partitions  which 
were   set  about  50  ft.   ahead  of  the  con- 
creting  and    moved    ahead    as   the   work 
progressed.      Into    this    body    of     water 
about      18      ft.      wide     by     50      ft.      long, 
steam     was    discharged    through    a  steam 
hose      under      pressure      of      about     60 
lbs.      This      plan      was      very      successful 
and      enabled      the      cement      to      obtain 
its    initial    set   before    the    movement    of 
the   water  separated   it  from   the  aggre- 
gate.    The   heads   of  the  piles   projected 
about   1   ft.  above  the  rock  filling  the  crib. 
and,  as  an  additional  assurance  that  the 
cement    would    not    be    withdrawn    from 
the   concrete  before   setting,   burlap  was 
sunk  on  top  of  the  rock  fill  around  the 
heads  of  the  piles  to  give  the  loose  con- 
crete  some   support  while   setting.     The 
water  was  about  i'/z  ft.  deep  above  the 
tops  of  the  piles,  and  the  concrete  was 
deposited    under    water    by    means    of    a 
bottom-dump  steel   bucket   which   depos- 
ited it  in  place  with  very  little  opportunity 
for  the  water  to  separate  the  materials. 
The  low^er  4  ft.  of  concrete,  it  was  found 
necessary  to  keep  some  distance  in  ad- 
vance  of  the  top   course,  and   to   insure 
bond    between    the    two    courses,     steel 
dowels     were     placed     as    the    work    pro- 
gressed.    To  insure  against  cracking,   1-in. 
round    rods    were    embedded    longitudin- 
ally  of   the   foundation   in   the  first  con- 
crete  deposit   above   water   and    the    ex- 
pansion  joints   were   begun  a  short   dis- 
tance above  the  rods.     So  far  no  expan- 
sion or  settlement  cracks  have  appeared. 


and  the  work  appears  to  be  very  satis- 
factory. Concrete  below  water  was 
a  1  :2 :4  mixture  of  Universal  Port- 
land cement  with  pit  sand  and  broken 
trap  rock;  that  above  w.itcr  was  1:2^^:5. 

Ccst  of  a  Railroad  Re-Survey. — In  a 
paper  read  before  the  Ontario  Land 
Surveyors'  Association,  Mr.  W.  E.  Mc- 
Mullcn,  describes  a  re-survey  of  the 
Canadian  Pacific  Ry.  line  in  New  Bruns- 
wick, and  the  following  notes  have  been 
taken  from  his  paper:  The  general 
scheme  of  the  .survey  was  to  make  a 
center  line  traverse  and  tie  in  right-of- 
way  fences,  lot  lines,  parish  and  county 
boundaries,  locate  the  properties  of  the 
various  owners  along  the  line,  run  rail 
levels,  obtain  approximately  the  original 
ground  line,  and  note  the  dimensions  of 
culverts,  etc.  For  the  field  work  two 
box  cars  were  fitted  up.  The  one  with 
bunks  and  a  drawing-table,  and  the  oth- 
er with  a  dining-table,  stove,  and  quar- 
ters for  the  conk.  The  party  was  com- 
posed of  an  engineer  in  charge,  transit- 
man  and  two  picketmen,  a  draftsman,  a 
leveller  and  rodman,  and  three  chain- 
men,  who  went  ahead  and  paint-marked 
one  rail  every  hundred  feet.  These  last 
could  cover  eight  or  nine  miles  a  day 
without  much  trouble,  and,  after  getting 
their  work  well  ahead  of  the  party,  were 
recalled  to  locate  right-of-way,  fences, 
culverts,  etc.  The  leveller  would  cover 
about  4^2  miles  per  day,  and  when  he 
got  too  far  ahead  of  the  transit  was  re- 
called and  ran  a  spare  transit  for  a 
while.  The  transitman  was  paid  $75  per 
month  and  draftsman  the  same;  leveller, 
$60,  and  the  others,  most  of  them  en- 
gineering students,  $L35  per  day.  The 
cook  got  $40  per  month.  The  average 
progress  of  the  field  work  was  a  little 
over  two  miles  a  day,  and  the  average 
cost  of  the  field  work,  exclusive  of  car 
furnishings  and  inclusive  of  wages  and 
board,  was  $14  per  mile.  The  cost  of 
fitting  up  the  cars  with  stoves,  bunks, 
blankets,  mattresses,  tables,  dishes,  etc., 
amounted  to  about  $150. 


The  locomotive  equipment  owned  by  the 
Isthmian  Canal  Commission  consists  of  the 
following : 

French    124 

Decauville   9 

200-class    100 

300-class    40 

600-class    20 

3G-in.  gage   4 

Total 297 


The  Belgian  Ministry  of  Railways  is 
considering  the  question  of  abolishing  all 
grade  crossings  on  Belgian  lines.  It  is  esti- 
mated that  the  entire  sum  needed  to  meet 
the  expenses  that  such  a  measure  would 
entail  would  be  $<iO.OOO.OOO.  .\t  present 
there  are  about  6,125  grade  crossings  on 
the  Belgian  lines. 
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Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa 
per,  you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalon  mentioned  in  En- 
gineering-Contracting. If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  ii'.MT.  Metal  Shingles.— The  National 
Sheet  .Metiil  Rooting  Co.,  339  Grand  St.,  Jer- 
sey City.  N.  .1. 

.\  neatly  printed  32-page  catalog  telling  of 
the  merits  of  Walter's  metal  .shingles  and 
tiles  for  rooting  purposes.  Photographs  are 
shown  of  buildings  upon  v/hieh  they  have 
been  used,  and  shingles.  ridj;e  protectors  and 
flnlals  and  vanos  arc  illu.strated.  A  price 
list   is  given  in  the  baek  of  the  pamphlet. 

No.  091S.  Roofing.— Stowell  Mfg.  Co.,  459 
West  Side  ,\ve..   Jeisey  City.   N.  .1. 

A  32-page  catalog  telling  of  the  Monarch 
rooHng.  a  ready  roofing  made  from  Trinidad 
natural  asphalt.  The  various  styles  of  roof- 
ing are  shown  and  also  uses  to  which  they 
have  been  put.  Also  roofing  accessories, 
such  as  metal  paint,  roofing  cement,  nails, 
and  asphalt  coating.  A  useful  catalog  of 
ready   roofing. 


Personals. 

Mesiir.s.  I),  c.  and  Wm.  E.  Jackson.  Kngl- 
MeiTs.  have  opened  an  eastern  ofllce  at  8J 
."<liite  street.   Boston,  Mass. 

.Mr.  \V.  i<.  Davis  has  resigned  his  position 
as  City  Engineer  of  Huston,  La.,  and  will 
engage    In    railway    engineering    work. 

Air.  Charles  Wllkerson,  heretofore  a  drafts- 
man In  the  City  Knglneer's  Department  of 
.'<|)rlnpt1eld.  O..  has  been  promoted  to  the 
piisltliin  of  A.sslslant  Engineer. 

Mr.  A.  N.  Fltzslmmons  has  succeeded  Mr. 
fjeorge  C.  Marsh  as  Sales  Manager  of  the 
T.  L.  Smith  Co.,  and  as  Manager  of  the 
Chicago   office. 

Mr.  W.  M.  Kenned.v.  heretofore  Division 
Knglneer  of  the  Pennsylvania  Division  of  the 
Lehigh  Valley  R.  R..  has  been  appointed  Di- 
vision Engineer  of  the  enlarged  Wyoming 
Division  of  that  road. 

Messrs.  J.  H.  Collins.  A.  H.  Gllman  and  W. 
Ij.  Dorl.ind,  of  Pueblo.  (I'olo..  have  organized 
the  Welton  Construction  Co.  and  will  engage 
In  the  construction  of  ditches  and  reservoirs 
for  Irrigation  purposes. 

Mr.  Paul  L.  Wolfel.  for  a  number  of  years 
associated  with  the  Pencoyd  Iron  \\'orks  and 
later  with  the  American  Bridge  Co.,  has 
been  appointed  Chief  Knglneer  of  the  Mc- 
Clintic-Marshall  Construction  Co..  with  head- 
quarters at  Pittsburg.    Pa. 

Messrs.  F.  W.  Scarborough  and  C.  K. 
Howell  have  associated  thentselves  imder  the 
corporate  name  of  Scarborough  &  Howell. 
Inc..  and  have  opened  offices  at  Richmond, 
Va..  where  they  will  engage  in  the  practice 
of  engineering   and   architecture. 


Mr.  C.  R  Robinson,  formerly  Sales  Agent 
for  the  Inland  Steel  Co.,  of  Chicago,  resigned 
Oct.  .3d  to  accept  the  iiosltl<.n  of  Chicago 
representative  for  the  Lackawanna  Steel 
•  •o.,  under  the  title  of  District  Sales  Agent, 
with  offlcis  In  the  Commercial  National  Bank 
Uldg.,    rooms    172i!-172S. 

Col.  W.  11,  Blxhy,  Ctii^is  of  Engineers,  'T. 
S.  Army,  who  has  been  at  Chicago  for  some 
tlm^,  has  been  transferred  to  the  f.  .S  En- 
gineer Office  at  St.  Louis.  Mo.  He  Is  suc- 
ceeded by  MaJ.  Thos.  H.  Rees,  Corps  of 
Engineers.  .Major  Hees  will  have  charge  of 
the  river  and  harbor  improvements  of  Chi- 
cago, <'aluniet.  .Michigan  cltv  and  all  Inter- 
mediate points  along  the  lake  front  of  Lake 
Michigan. 

William  Keuffcl.  President  of  Keuffel  & 
Esser  Co.,  died  Oct.  1,  at  his  home  In  Ho- 
boken,  N.  J.,  aged  "n  years.  Mr.  Keuffcl  was 
born  In  Walbeck.  Germany,  and  received  his 
education  In  the  public  and  private  schools 
of  that  place.  When  I.i  years  of  age  he  left 
school  and  became  an  apprentice  In  a  general 
merchandise  store  where  he  remained  for 
four  years,  receiving  a  thorough  mercantile 
and  business  training.  He  next  entered  the 
emplo.v  of  a  large  liardware  house  in  Han- 
over. Germany,  and  .several  years  later  went 
to  Birmingham,  England.  In  IS6G  he  came 
to  the  United  States  and.  In  the  following 
year,  together  wltli  his  friend.  Herman  Es- 
ser. founded  the  firm  of  Keuffel  &  Esser,  the 
first  in  this  country  devoted  exclusively  to 
supplying  the  requirements  in  office  and  field 
of  the  surveyor,  engineer,  architect  and 
draftsman.  Mr.  Keuffel  has  resided  In  Ho- 
lioken  almost  from  the  day  he  landed  In 
America.  He  was  for  many  years  president 
of  the  Hoboken  Academy,  a  German-Ameri- 
can school,  and  was  a  member  of  the  Tech- 
nischer  Verein. 


Bids  for  Constructing  the  Jawbone  Division  of  the  Los  AngCies  Aqueduct, 

Elsewhere  in  this  issue  mention  is  made  of  the  suit  brought  against  the  Board  of  PubUc  Works  of  Los  Angeles,  Cal.,  to  enjoin 
them  from  constructing  the  Owens  Riv.er  Aqueduct  by  day  labor.  Bids  for  the  Jawbone  Division  were  received  on  July  17,  and  all 
bids  rejected,  the  work  being  undertaken  by  day  labor.  In  order  to  atTord  a  comparison  of  the  contractors'  bids  and  the  engineer's 
estimate,  the  bids  are  given  below. 


Class  and  Estimated  Quantities. 


Section  ] 


Unit. 


Price 


Bid  of 

Atlantic  Gulf 

&  Pacific  Co. 


Completed  and  Lined  Tunnel Lineal  Unit  Price 

5.583  Lin.  Ft. Foot      Amount 

2Canal  Lining  with  Cover  and  Backfill  Lineal  Unit  Price 


Bid  of  McArthur  Bros 
Conditional    I  Conditional 


on  two  sec- 
tions being 
awarded  to 
bidder 


I 11  .,„„-;^ „        Bid  of  John  Moran. 

King1wrrd!Ccnditioni  on  an  sections  I 


ed  to  bidder. 


Single 
Sections. 


Sections 
2  and  3 


38.115  Lin.  Ft. 


Foot  jAmount 

SlExcavation [Cubic  Unit  Price 

Yard  Amount 

Cubic  Unit  Price 

Yard  Amount 


223.970  Cu.  Yds. 
Plain  Concrete  in  Piers  and  Culverts. 
328  Cu.  Yds 


Total, 


t  637,643.60 


Lineal  Unit  Price 
Foot      Amount 


36-70 

204,896  10 

S  90 

.339.223  50 

40 

89,588  00 

12  00 

3,936.00  ' 


being  awarded  to  bidd  er. 


Bid  of 

Robert 

Shearer. 


Sections 
1,  2  and  3 


Single 
Sections 


_.. 


Sections 
1.  2  and  3. 


167 
457 


Section  2. 
SiCompleted  and  Lined  Tunnel..  , 

20.675  Lin.  Ft 

O'Canal  Lining  with  Cover  and  Backfill  (Lineal  Unit  Price 

I  6.542  Lin.  Ft IFoot  Amount 

7  Excavation Cubic  Unit  Price 

33.800  Cu.  Yds [Yard  Amount 

8 Plain  Concrete  in  Piers  and  Culverts.. Cubic  Unit  Price 

334  Cu.  Yds Yard  Amount 

9;Rubb!e  Concrete Cubic  Unit  Price 

I  1.800  Cu.  Yds Yard  Amount 


54  50 

,126,787  50 

7  SO 

51 ,027  60 

.75 

25.350  00 

12  00 

4  OftS  00 

10  00 

18,000  00 


30  00 
,490  00 

12  00 
,380  00 

75  00 
,977,50 

10.00 
,280.00  I 


23  036 

128.609,99 

6.721 

256.170  92 

1  066 

238,752,02 

9.10 

2,984.80 


22.50 

125,617,50 

6.721 

256.170  92 

I  066 

238.752  02 

9  10 

2.384.80 


:  Bid  of  P.  J. 

'       Moran. 
Conditional 

on  all  sections 

being  award- 
ed to  bidder  j 


Engineer's 
Estimate 


Single 
Sections. 


Sections 
1,  2  and  3. 


Single 
Sections. 


18  00 
100,494  00         214 

8  84 
336,936  60        601 

.42 
94.067  40        427 

11.00 
3,608.00  8 


38  50 
.915  50 

15  79 

.835,85 

I  91 

.782,70 

25.00 
,200.00 


16  26 

90.780  00 

4  51 

171,900  00 

30 

67.191  00 

5.62 

1,843.00 


$  796,127  50  [  J  626,517.73  $  623,525.24    |  J  535,106  00  JI  .252,764  05  $    331,714.00 


44  00 

909,700  00 

12  00 

78,5W  00 

I  25 

42,2,50  00 

10  00 

3  ..340  00 

6,00 

10.800.00 


44  00 

909  .700  00 

11  50 

75.233  00 

1  25 

42,2.50  00 

10  00 

3,340  00 

6  00 

10.800  00 


14 


36.98il 

36  70 

40  00 

664,87 

758,772  50 

827.000  00 

7.47JI 

7  00 

9  00 

901.45 

45,794  00 

58,878  00 

l,62i 

1.62} 

1  Oi) 

925  00 

54 .925  00 

36,842  00 

9  10 

9.10 

11  00 

039  40 

3 .039  40 

3,674  00 

780 

7  80 

750 

040  00 

14  ,040  00 

13.500  00 

51 

1 .074 ,066 

20 

136,008 

169.000 

25 

S.3S0 

21 

37.800 


95 

38.30 

25 

791 ,853.00 

V9 

2.62 

13 

17.598  00 

00 

80 

00 

27.040  00 

00 

250 

00 

835  00 

00 

4.25 

00 

7,650.00 

Total., 


$1,225,173  10  $1,044,594  00  $1 ,041 ,323  00     $  885,570  72   $    875.570  90  $    939,849  00  $1,425,224  38  $    844  .976  00 


11 

12 
13 
14 

i 


Section  3. 
IC^Completed  and  Lined  Tunnel 

17,400  Lin.  Ft 

Canal  Lining  with  Cover  and  Backfill 

16.000  Lin.  Ft 

Excavation ; 

79,700  Cu.  Yds 

Plain  Concrete  in  Piers  and  Culverts. .Cubic 

455  Cu.  Yds..  ..Yard 

Rubble  Concrete..  .  .  Cubic 

1,000  Cu.  Yds Yard 


Lineal 

Foot 

Lineal 

Foot 

Cubic 

Yard 


Unit  Price 
Amount 
Unit  Price 
Amount 
Unit  Price 
Amount 
Unit  Price 
'Amount 
Unit  Price 
lAmount 


52 

918.720 

8 

137,600 

61,369 

12 

5,4IJ0 

10 

10,000 


80 ; 

00 
60 
00 
77 
00 
00 
00 
00 
00 


43.50  ! 
756,900.00  ; 
12  00  ! 
192,000.00 
1  10 
87,670.00 
1000 
4. ,5,50  00 
6  00 
6,000  00 


43.50  I 

756,900  00 

11  50 

184.000  00 

1  10 

,S7,670  00 

10  OO 

4  ..550  00 

6  00 

6,000  00 


33.384  I 

580.881  60 

6.876 

110.016  00 

1.20 

95.640  00 

8  40 

3. .822  00 

7.20 

7.200  00 


33  30 

579  ,420  00 

5  .S7l> 

110.016  00 

I   175 

93,647  50 

S  40 

3,822.00 

7  20 ; 

7,200  00 


36  75 
!1  4,i0  00 

9  00 
4.000  00 

1  09 

6.873,00 

II  00 

5.005  00 

7  50 
7,500,00 


903 
320 
322 
II 
21 


51  95 

.930  00 

20  03 
.4!iO  00 

4  05 

.785  00 

25  00 

.375  00 

21  00 
.000  00 


38  30 

666.420  00 

2  71 

44.320  00 

80 

63.760  00 

2  50 

1.138  00 

4  25 

4,250  00 


Total. . 


$1,133,149.00  $1,047,120  00  !$I,039,120  00  1$  ,797,559.60  :$    794,105.50$    882,828.00   $1,579,570.00  $    779,888.00 


Grand   Total  . 
Extra  Work 


$2 


995.965 
15% 


70  I 


$2,876,570  50  $2,309,648.05  $2,294,201.64  $2,357,828.00  $4,257,5.58.43  $1,956,578  00 
,     +10%  +10%  '     +15%  +15% 


In  addition  to  bids  shown  in  the  table,  bids  were  received  on  single  sections  of  Section  1:  as  follows: 

A.  Bent.  Mahoncy  Bros 

Item  1.— Per  Lin.  Ft $  24.90  $32  00 

Item  2.— Per  Lin.  Ft 7  06  12  00 

Item  3.— Per  Cu,  Yd 84i  .70 

Item  4.— Per  Cu,  Yd 11.50  20.00 

Total $601  .135  $779,376 

Extra  Work +  5%  +15% 


October  21,  1008. 
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The    Revolution     in    Road    Building 

Methods  Now  in  Progress  and  the 

Place  of  John   Fitzgerald  in 

Highway  History. 

In  the  early  part  of  the  nineteenth  cen- 
tury (about  1816),  John  Macadam  intro- 
duced a  type  of  road  building  in  Great 
Britain  that  effected  a  revolution  in  high- 
way construction. 

A  century  later  (1900),  John  Fitzgerald, 
of  California,  invented  a  method  of  as- 
phaltic  oil  road  building  and  a  rolling  tam- 
per, which  seems  destined  to  give  his  name 
an  historic  interest  not  less  than  that  of 
John  Macadam. 

In  all  probability  it  would  have  been  sev- 
eral years  more  before  Fitzgerald's  name 
would  have  become  generally  known,  had 
it  not  been  for  the  advent  of  the  automo- 
bile; for,  while  Fitzgerald  had  invented 
an  economic  and  effective  type  of  road,  it 
remained  for  the  automobile  to  cause  such 
widespread  destruction  of  macadam  roads 
that  engineers  were  forced  to  investigate 
every  method  of  road  building  which  prom- 
ised reHef  from  the  damage  caused  by  fast 
moving  pneumatic  tires. 

Even  as  it  is,  there  are  hundreds  of  en- 
gineers who  have  failed  to  appreciate  the 
importance  of  the  experience  that  has  been 
gained  in  California  in  oiled  road  construc- 
tion. Perhaps  the  name  "oiled  road"  is 
itself  accountable  for  the  failure  to  ap- 
preciate that  the  later  California  roads  are 
of  a  permanent  and  substantial  type.  East- 
ern engineers  do  not  usually  know  that 
California  crude  oil  frequently  contains  as 
much  as  75  per  cent  asphaltum.  Hence 
they  do  not  realize  that  the  Califor- 
nia "oiled  roads"  are  really  Cali- 
fornia asphalt  roads.  In  no  other 
way  can  we  account  for  the  failure  of 
Eastern  highway  engineers  to  visit  Cali- 
fornia with  a  view  to  studying  what  has 
been  accomplished  in  the  home  of  the 
bituminous  road. 

When  the  writer  was  in  Los  Angeles  less 
than  three  years  ago,  he  was  amazed  to 
find  what  had  been  accomplished  in  the 
scientific  use  of  asphaltic  oil  as  a  road 
builder.  He  had  expected  to  find  mostly 
surface  sprinkling  with  oil,  and.  instead  of 
that,  he  found  that  substantial  pavements 
6  ins.  thick  were  being  made  with  oil  and 
soil  tamped  together,  not  in  short  stretches 
but  on  a  large  scale  of  operations. 

The  writer  also  found  that,  in  several 
cities,  a  form  of  asphaltic  macadam  was 
being  built  by  this  tamping  process,  simply 
by  mixing  broken  stone  with  the  top  layer 
of  soil  and  asphaltic  oil  and  then  compact- 
ing the  mass  with  a  Fitzgerald  rolling 
tamper. 

Fitzgerald  told  the  writer  that  he  was 
led  to  invent  the  rolling  tamper  by  seeing 
the  effect  that  a  flock  of  sheep  produced 
upon  a  road  that  he  was  building.  He  had 
just  plowed  the  road,  and  was  about  to 
crown  it  up  with  a  road  machine  when  a 
flock    of   about    10,000   sheep    came   along. 


the  plowed  soil,  but  the  feet  of  the  last 
sheep  walked  upon  the  surface  of  the  soil 
which  had  been  beaten  into  a  mass  as  hard 
as  brick  by  the  feet  of  the  sheep  ahead. 
Fitzgerald  said:  "You  can  well  believe 
I  was  the  maddest  man  in  Kern  county 
when  I  had  to  break  up  that  crust  and 
found  that  even  a  pick  pointed  plow  would 
scarcely  feaze  it." 

He  remarked  to  his  partner  that,  if  the 
sheep  had  waited  only  a  few  hours,  until 
the  road  had  been  properly  crowned,  he 
would  have  paid  good  money  to  have  had 
them  walk  over  the  road  and  compact  it. 

".A  thought  then  struck  me,"  said  Fitz- 
gerald. "I  couldn't  afford  to  hire  a  flock 
of  sheep.      Why  not  invent  a  flock?" 

And  he  did,  for  his  rolling  tamper  is  a 
mechanical  flock  of  sheep. 

The  Fitzgerald  rolling  tamper  is  first 
mentioned  in  a  technical  article  on  road 
biulding  in  the  Yearbook  of  the  Depart- 
ment of  -Agriculture  for  1902,  where  its 
work  is  briefly  described.  In  the  same 
year  its  work  is  quite  fully  outlined  in  the 
December  issue  of  "California  Municipali- 
ties," a  monthly  magazine  now  known  as 
"Pacific  Municipalities." 
We  quote : 

"It  operates  very  similarly  to  a  band  of 
sheep  driven  over  the  street.  By  its  use 
we  made  a  perfect  street  (at  Bakersficld, 
Calif.)  right  in  the  coldest  weather  where 
the  oil  was  frozen  almost  the  minute  it 
struck  the  ground." 

This  last  sentence  is  significant,  for  East- 
ern engineers  after  laboring  under  the  false 
impression  that  all  California  is  like  South- 
ern California,  namely  free  from  frost, 
wheras  Fitzgerald  did  his  first  work  in  a 
mountainous  section  that  is  subject  to  very 
cold  weather  in  the  winter. 

The  Fitzgerald  process,  which  has  since 
become  known  as  the  petrolithic  road  or 
pavement,  has  spread  rapidly  throughout 
California  and  into  nearby  states,  but  it 
wasjfiot  until  this  year  that  any  of  this 
worJc  was  done  east  of  the  Mississippi. 
The  village  of  Rye,  N.  Y.,  whose  engineer 
is  C.  E.  Nightingale,  has  just  completed 
nearly  two  miles  of  the  Boston  Post  road 
by  the  petrolithic  process.  We  intend  to 
describe  the  work  in  a  subsequent  issue. 
Our  present  object,  however,  is  to  call  the 
attention  of  engineers  to  the  revolutionary 
character  of  the  road  work  that  has  been 
in  progress  in  California  for  the  last  eight 
years,  and  particularly  to  give  credit  to 
John  Fitzgerald,  whose  name,  in  our  opin- 
ion, is  destined  to  rank  with  that  of  John 
Macadam.  Indeed,  these  two  names  are 
likely  to  be  closely  linked  in  the  future, 
for  many  of  the  latest  petrolithic  roads 
are  really  a  combination  of  Macadam's 
ideas  with  those  of  Fitzgerald.  To  Macadam 
belongs  the  broken  stone  part  of  the  road. 
To  Fitzgerald  belongs  the  application  of 
bitumen  (asphaltic  oil  or  tar)  and  the  com- 
pacting of  the  mass  into  a  dustless  pave- 
ment. 
The  original  Fitzgerald  process,  which  in- 


The  feet  of  the  first  sheep  sank  deep  into 
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volvi's  the  use  of  no  broken  stone  at  all,  is 
likely  to  have  a  very  extensive  use  on  roads 
whose  traffic  is  comparatively  light.  On 
roads  subject  to  heavy  travel,  broken  stone 
or  gravel  will  doubtless  be  used.  Hence, 
while  new  metliods  and  devices  will  l)i 
used,  old  tools  and  machines,  for  macadam 
work,  will  not  cease  to  have  their  applica- 
tion. 


Is  Construction  Work  Done  as  Well 
by  Day  Labor  as  by  Contract? 

Apropos  of  the  question  of  efficiency 
and  character  of  the  work  done  by  day 
labor  forces  as  compared  witli  contract 
work,  discussed  from  time  to  time  in  these 
columns,  the  following  bearing  on  the  sub- 
ject is  extracted  from  a  letter  from  Mr.  J. 
F.  Stern,  Engineer  of  Bridges  of  the  Chi- 
cago and  Northwestern  Ry.  to  the  commit- 
tee on  steel  bridges  of  the  Association  of 
Railway  Superintendents  of  Bridges  and 
Buildings.      Mr.    Sterns  writes : 

"The  question  has  often  been  raised  as  to 
whether  the  quality  of  work  done  by  a 
bridge  erecting  crew,  working  under  the 
direction  of  some  official  of  the  railroad 
company,  is  equal  in  grade  to  that  done  by 
the  contractor.  My  experience  has  been 
that  ordinarily  it  is  not,  and  this  is  due  to 
the  fact  that  on  most  railroads  the  brjdge 
erecting  crew,  unless  working  under  a  con- 
tractor, have  no  inspector  to  keep  after 
them.  It  is  impossible  for  a  foreman  to 
get  the  proper  work  out  of  his  crew  unless 
he  can  have  an  inspector  on  the  job  to  in- 
sist on  it  being  done.  Even  though  the 
foreman  desires  to  have  the  work  up  to 
the  proper  standard,  the  crew  will  balk  and 
think  him  fault-finding,  and  in  some  cases 
sulk  to  such  an  extent  that  the  work  be- 
comes more  or  less  disorganized.  With 
our  own  foremen  we  have  our  own  in- 
spectors on  the  job.  These  inspectors  look 
after  all  the  clerical  work  and  keep  the 
time.  The  inspectors  check  up  the  fore- 
men in  exactly  the  same  manner  that  we 
would  check  up  a  contractor,  and  as  a  re- 
sult, our  work  has  improved  to  a  consid- 
erable extent  in  the  past  few  years  and  no 
criticism  can  be  made  regarding  its  qual- 
ity." 

In  addition  to  the  extra  cost  that  is  gen- 
erally paid  for  day  labor  work,  one  great 
item  of  cost  is  inefficient  and  a  poor  class 
of  construction  work,  and  to  some  extent 
this  is  caused  by  a  lack  of  inspectors  on  the 
work.  Inspectors  should  be  kept  on  day 
labor  work  as  well  as  contract  work,  es- 
pecially on  bridge  construction.  The  writer 
has  seen  a  good  deal  of  poor  riveting  done 
on  day  labor  work  on  steel  bridges  for  the 
lack  of  an  inspector.  Inspectors'  salaries 
are  always  one  of  the  so-called  items  of 
savings  effected  by  advocates  of  the  day 
labor  system,  but  it  is  money  saved  at  the 
expense  of  the  character  of  the  work  done. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  metliods  and  costs  of  constructing  concrete 
and  reinforced  concrete  .structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Costs  of  Concrete  and  Reinforced  Con- 
crete Quoted    From   Various 
Sources. 

In  addition  to  the  various  articles  on 
concrete  construction  methods  and  costs 
published  in  these  columns  during  the  cur- 
rent year  the  records  of  the  editors  in- 
clude all  similar  data  p-iblishcd  elsewhere. 
Some  of  the  more  important  of  these  data 
are  given  in  the  succeeding  paragraphs, 
with  credit  to  their  original  source.  In 
all  cases,  however,  the  data  have  been  re- 
arranged from  the  form  in  which  they 
were   originally  given   and   are   more   com- 


<  it  .imI     9..5    cu.  ft. 

Stone    14.1     cu.  ft. 

Water    2.21   to  2.74  cu  ft. 

The  mixer  was  a  cubical  box  of  4-5  cu. 
ft.  capacity  and  was  given  9  revolutions  for 
part  of  the  work  and  from  15  to  18  revo- 
lutions for  the  remainder. 

Each  wall  was  divided  into  nine  sec- 
tions from  18  to  24  ft.  long,  which  were 
concreted  alternately :  from  8  to  1-'^  men 
could  be  worked  tamping  in  one  of  these 
sections,  and  it  required  from  1.3  to  22 
hours  to  complete  sections  containing  from 
140  to  240  cu.  yds.  The  usual  force  was 
from  48  to  54  men  including  foreman,  en- 


Sec+Jon  A-B  . 


5«c  +  ion   C-D. 


The  U.  S.  Navy  Department  has  sent  out 
invitations  callirg  for  bids  for  supplying 
four  flying  machines. 


B  D 

Fig.  1 — Forms 

pletely  analyzed.  The  items  given  here 
have  been  selected  for  tlie  variety  of  kinds 
of  work  they  represent. 

(1)  Cost  of  Concrete  Lock  Walls. — The 
dimensions  of  the  lock  were  as  follows : 

Length  c.  to  c.  of  quoins 145.75  ft. 

Width    between    walls 27        ft. 

Length    of    walls 189.25  ft. 

Height    of   walls 2i       ft. 

Width   of  walls  at  base 10        ft. 

Width  of  walls  at  top 5  and   10  ft. 

There  were  3,680  cu.  yds.  of  concrete  in 
the  lock ;  the  concrete  consisted  of  a  fac- 
ing from  3V2  to  6  ins.  of  1-2  mortar  and  a 
core  of  1-2-2-3  cement,  sand,  gravel  and 
stone  concrete.  The  sand,  gravel  and  stone 
were  kept  soaking  wet  with  a  hose  and 
were  charged  into  the  mixer  in  this  con- 
dition. The  quantities  in  one  batch  of 
about   1   cii.  yd.  were  as  follows : 

Cement    4.7    cu.  ft. 

Sand     9.5    cu.  ft. 


(1)     Cnntrlbuted    article    In     "Engineering 
News."  Jan.  9,  1908. 


FrarT.,n9   Plan   . 

for  Lock  Wall. 

gincer  and  carpenters.  Each  section  as 
soon  as  completed  was  kept  covered  with 
canvas  until  hard  and  frequently  sprinkled. 
The  sheeting  was  removed  after  five  days. 
The  accompanying  drawings.  Fig.  1,  show 
the  wall  form  construction.  The  cost  of 
the  3,680  cu.  yds.  of  concrete  in  the  lock 
was  as  follows :  Per 

Materials  :  Total  Cu.  Yd. 

2,189       hhls.       cement       at 

$3.36%     $  7,365.98 

1,100       bbls.       cement     at 

$3.00%     3,305.50 

2,0.50       bbls.     cement       at 

$2.98     6,109.00 

Total   cement    $16,780.48    $4.55 

1,676.7    cu.    yds.    stone    at 

$2.22     $  3,722.27    $1.01 

719     cu.     yds.     gravel     at 

$1.39     999.41 

324     cu.     yds.     gravel     at 

$1.43  463  32 

Total    gavd     $1,462.73    $0.43 
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907.2     cu.     yds.     sanJ     at 

$1.2J     $  1,179.98 

98  cu.  yds.  sand  at  $1.4U. .  .        137.-20 


Total    sand     $1,317.18    $0.36 

Miscellaneous    932.U2    $0.25 

Total    materials $24,215.28    $0.57 

Lalior : 
Erecting      and       removing 

forms     $  3,530.50    $0.96 

Mixing  and  placing 

concrete    5,284.46      1.43 

Erecting      and       removing 

trestle    330.00      0.10 


Total    $  9,170.02    $2.49 

General  charges : 
20%    per   year    timber    and 

and    framing    forms $  1,738.65    $0.49 

25%     per     year     materials 

for  trestles    150.00      0.04 

20%     per    year    for    b  lild- 

ings    762.52      0.21 

13%      per     year      cost     of 

plant    .  2.70(;.49      0.74 

50%      per      ye:ir      erecting 

mi.xer    plant    124.56      0.03 

Miscellaneous    548.27      0.15 


Total    6,080.84      1.66 

Grand  total    $39,466.14  $10.72 

In  explanation  of  these  figures  it  should 
be  noted  that  the  classification  of  the  costs 
is  only  approximate,  also  that  only  a  por- 
tion of  cost  of  lumber,  plant,  tools,  etc.,  is 
charged  against  the  work  as  these  materials, 
etc.,  were  again  used  on  other  work.  The 
cost  of  concrete  materials  may  be  further 
analyzed  as  follows : 

Cost  at        Cost      Total 
Railway.  Hauling.  Cost. 
2,059  bbls.   cement   per  -^ 

bbl $-288    $0,485    $3,365 

900    bbls.    cement    per 

bbl 2.52      0.485      3.005 

Cost  Cost 

on  Barge        Unloading 

at  Site,     and  Storing. 

Stone  per  cu.  yd $2.00  $0.22 

Gravel  per  cu.  yd 1.19  0.20 

Sand  per  cu.  yd 1.04  0.18 

(2)  Reinforced  Concrete  Saver. — The 
sewer  had  the  section  shown  by  Fig.  2;  it 


IVo 


--?"'' - ?-"' - 

Fig.   2 — Fcrms  for  Sewer. 

was  constructed  of  1-7':;  concrete  mixed  to 
a     mushv     consistencv     using     the     forms 


shown  by  the  illustration.  The  reinforce- 
ment was  of  twisted  steel  rods  for  parts  of 
the  work  and  of  expanded  metals  lor  parts. 
When  rod  reinforcement  was  used  it  was 
bent  on  the  bank  and  erected  in  cage  form 
in  the  trench.  The  invert  section  was 
built  as  the  first  operation  and  the  forms 
erected  on  it.  The  first  cost  of  the  forms 
shown  was  $1.80  per  lin.  ft.  of  sewer  and 
the  cost  of  maintenance  was  about  12  cts. 
per  lin.  ft.,  including  depreciation  and  fixed 
charges.  Petroline  was  used  to  grease  the 
forms  and  was  found  superior  to  softsoap 
or  to  both  light  and  dark  mineral  oils 
which  were  also  tried.  The  concrete  was 
deposited  in  level  layers  6  ins.  thick.  The 
normal  cost  per  lineal  foot  and  per  cubic 
yard  of  the  sewer  was  as  follows : 


Mixing  concrete   0.30  0.81 

Placing   concrete    0.27  0.73 

Screeding  and  finishing  invert.  0.08  0.22 

Finishing    interior    surface 0.01  0.03 

Sprinkling  and   welting 0.u2  0.06 

Total   $0.98  $2.66 

General  cliarges : 
Interior     forms,     cons,     and 

maim $0.12  $0.32 

E.\terior      forms,      cons,      and 

maint 0.05  0.14 

Coating    oil    for    forms O.Ol  0.03 

Cement,   storage,   handling   and 

cartage    0.08  0.22 

Total     $11.26  $(i."l 

Grand  total    $2.97  $8.04 


r- fg/y j:?;^!' -^ 


Part  Section  C-D.         Part  Section  E-F. 


Part  Inverted  Plan. 


(2)     Wm.   G.    Taylor   in   Engineering   Rec- 
ord, April  4,  1908. 


Fig.  3 — Reinforced  C 

Per.  Per 
Lin.     Cu. 

Materials :  Ft.      Yd. 

Reinforcement     (17%     lbs.    per 

lin.   ft.)    $0.43    $1.16 

Cement   (0.482  bbl.  per  lin.   It.) 

at  $1.53   0.74      2.00 

Sand   (0.17  cu.  yd.  per  lin.  ft.) 

at  $0.50    '.1.09      0.24 

Stone  (0.435  cu.  yd.  per  lin.  ft.) 

at  $1.10  per  ton 0.47      1.27 

Total     $1.73    H67 

Labor : 
Making   and    placing    reinforce- 

n-ent     $'X14     $0.3^ 

Operation  of  forms 0.16      0.43 


oncrete  Band    Stand. 

In  reference  to  these  figures  it  should  be 
noted  that  as  several  contractors  did  the 
work  these  are  the  composite  costs.  They 
include  a  foreman  at  50  cts.,  a  sub-fore- 
man at  35  cts.,  common  labor  at  17'-i  cts. 
and  teams  at  50  cts.  per  hour.  Xo  admin- 
istration expenses  or  contractor's  profit 
are  included. 

(3)  Circular  ll'all  for  Oil  Tank— The 
wall  forms  a  building  housing  a  circular 
steel  oil  tank;  it  is  42  ft.  inside  diameter, 
25  ft.  high  and  12  ins.  thick.  The  rein- 
forcement consists  of  %-in.  twisted  steel 
rods  located  2  ins.  inside  the  exterior  face 


(3)  C  F.  I^Minnrd  In  rnpor  read  before 
the  New  England  Association  of  Gas  Engi- 
neers. 
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and  sp.iccd  ^ipart  I'roni  HV4  ins.  :it  tlic  bot- 
tom to  :W  ins.  at  llic  top.  Vertical  rods  9 
ft.  apart  around  the  wall  held  the  hori- 
zontal rods  in  place.  To  tie  the  wall  to 
the  bottom  L-shaped  V6-in.  rods  T  ft.  long 
were  used.  Lap  splices  33  ins.  long  were 
employed. 

The  forms  were  made  in  panels  (1x8 
ft.,  of  %-in.  spruce  boards  li  ins.  wide 
dressed  on  one  side  and  both  edges  and 
nailed  to  three  segments  of  2  .\  12-in. 
plank  cut  to  curve.  For  the  first  three 
shifts  the  forms  were  braced  on  both  sides. 
A  %-in.  rope  with  turnbuckles  was  passed 
around  the  steel  tank,  and  the  forms  were 
drawn  against  spacing  blocks,  set  between 
the  steel  tank  and  the  inside  form  and  also 
between  forms,  by  wire  tics  fastened  to  the 
wire  rope.  The  outside  panels  w-ere  also 
braced  from  the  ground.  .-Vbovc  this  level 
the  panels  were  held  in  position  by  bolts 
through  the  concrete  wall. 

The  concrete  for  the  bottom  15  ft.  of 
the  wall  was  a  1-2-3%  1-in.  stone  mixture; 
above  this  level  the  cement  content  was  re- 
duced. It  was  mixed  wet  by  hand  and 
wheeled  up  inclines  to  the  tops  of  the 
forms.  The  first  ring  5%  ft.  high,  was  con- 
creted in  one  day;  afterwards  the  forms 
were  shifted  for  about  one-third  the  cir- 
cumference at  a  time  and  the  concreting 
was  done  in  a  spiral  course.  Grooved  joints 
were  made  whenever  work  was  stopped. 
Frames  for  windows  and  doors  were  cast 
separately  and  set  in  place  as  the  concret- 
ing progressed.  The  wall  was  painted  with 
two  coats  of  neat  cement  both  inside  and 
outside. 

The  cost  of  the  wall  was  as  follows  : 

Per 
Items.  Cu.  Yd. 

Cement  at  $l.To  per  bbl $2.81 

Sand  at  $1.35  per  cu.  yd 0.66 

Stone  at  $1.20  per  ton 1.42 

Labor  at  $1.75  per  9  hrs 4.25 

Reinforcement    1.65 

Lumber,  nails  and  supplies 1.46 

Carpenters'   labor    5.25 


staging;  they  were  also  braced  at  the  tan- 
gent points  on  the  center  column  or  stem. 
The  amount  of  concrete  was  Ki>  cu.  yds. 
and  it  cost  as  follows : 

Per 

Materials :  Total  cu.  yd. 

119  bbls.  cement  at  $2.(i.^.  .  .$  319.95  $3.95 
40    cu.    yds.    stone    dust    at 

$1.|(»  ' 14.0(1      0.55 

8U  cu.  yds.  broken  stone  at 

$l.l(i' 88.00      1.10 

5.500  lbs.  reinforcement...  229.00  2.86 
2,500  ft.  B.   M.  lumber  and 

shnpwork     7li.21       0.95 


Finishing    . 
Excavating 


12.00      O.IC 
5.00      O.OG 


Total    $     (J52.15    $8.17 

Superintendence     42.00      0.53 

Foreman    39.00      0.48 


Total    $     7.-i4.1f)    $0.41 

Labor : 

.Mi.xing  and  placing  con- 
crete  $      171.00    $2.14 

Bending  and  placing  steel.  40.00      0.50 

Falsework         and         wood 

forms     113.90       1.4.3 

Steel  fonns  (labor  and  ma- 
terial)             !61.<'0       2.0.J 

12-in.  pipe  (  furnisliiug  and 
erecting)     86.25       LOS 

Unloading       and        hauling 

stone    %    mile 60.00      0.75 


Total    $17.50 

The  cost  of  carpenter  work  was  over 
twice  what  it  should  have  been,  owing  to 
local  conditions. 

(4)  CosI  of  Band  S'laiid.—The  con- 
struction of  the  band  stand  is  clearly 
shown  by  Fig.  3.  The  concrete  was  a 
1-2-4  slonedust,  %  to  1%-in.  broken  stone 
mixture.  It  was  mixed  by  hand  and  hoist- 
ed in  wheelbarrows  by  means  of  a  gal- 
lows frame  and  snatch  block  operated  by  a 
mule.  The  fonns  for  the  shaft  and  under- 
side of  the  stand  consisted  of  steel  plates 
nailed  to  vertical  radial  ribs  built  to  the  de- 
signed curve.  These  ribs  were  made  of  2- 
in.  lumber.  Toward  the  upper  ends  where 
the  radial  spread  betw-een  ribs  was  largest 
cross-struts  were  built  between  ribs.  The 
outer  ends  of  the  ribs  were  supported  by 


Total     81.(10    $1.01 

Grand  total    $1,487.31  $18.59 

(5)  Cost  of  Mixing  and  Placing  Con- 
crete for  an  Arch  Bridge. — A  natural  mix- 
ture of  sand  and  gravel  was  brought  in  on 
trucks  AA  by  electric  railway  and  dis- 
charged through  gratings  into  a  storage  bin 
Fig.  4.  Five  parallel  charging  car  tracks 
BB  ran  under  this  storage  bin  The 
charging  cars  C  were  16  cu.  ft.  capacity, 
just  one  batch  for  the  mixer.  A  car  was 
first  loaded  with  fravcl  under  one  of  the 
hoppers,  then  moved  back  under  the  cement 
chute  to  receive  the  cement,  and  then 
moved  forward  onto  the  truck  F  which 
traveled  on  the  transverse  track  passing 
'.he  mixer.  The  mi,xer  discharged  into  a 
hoist  bucket  /  which  automatically  dis- 
charged its  load  into  the  hoppers  // 
whence  the  concrete  was  chuted  into  wheel- 
barrows, two  wheeled  carts  or  dump  cars 
and  taken  out  on  trestles  to  the  work. 
The  gang  charging  and  mixing  and  placing 
the  concrete  was  as  follows : 

Duty :  No.  men. 

Charging  cars    3 

Cement     1 

Operating    mixer    2 

(.I)     "Concrete  Engineering,"   .June.    1908. 


(4)     W.     F.     Crelghton     in     "Engineering 
News."   iSIay  28,    1908. 


UnqrCbnfr- 


Fig.  4 — Layout  of  Mixing   Plant. 
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At  hopper  in  tower 1 

Wlieeling  concrete   3  to  '^ 

Placing  and  spading  concrete   3 

Hoist   engineer    ' 

Fireman    (  mixer  and  pnmp  ) 1 

Total  15  to  17 

This  gang  placed  on  an  average  loO  cu. 
yds.  of  concrete  per  day,  or  about  10  cu. 
yds.  per  man.  With  wages  averaging  $i 
per  man  per  day  this  would  give  a  labor 
cost  of  20  cts.  per  cu.  yd.  for  mixing  and 
placing,   not   including   superintendence. 

(G)     Cost  of    Rubble    Concrete    Dam.— 
The  dam  contained  1,100  cu.  yds.,  the  main 
spillway  portion  being  22   ft.   high   and    IT 
ft.    wide   in    the     bottom     with   a   vertical 
upstream    face    and    an    ogee    downstream 
face.     It  contained  675  cu.  yds.  of   1-2 '2-0 
broken  stone  concrete  and  42.5  cu.   yds.  of 
rubble    stone   varying    from    the   size    of   a 
man's  head  to  two-man   stones.     The  pro- 
portion of  rubble  stone  was  thus  just  short 
of   40   per   cent.     The    rubble   stones    were 
spaced  not  less  than  0  ins.  apart.     A  tres- 
tle   was    built    across-stream    to    hold    the 
forms    and   support   overhead    a  track    for 
the  concrete  cars  which  were  operated  by 
hand.      The    concrete    was    machine-mi.xed. 
Labor  was  paid  $2.50  per   day  and   teams 
$.5  per  day.     The  prices  of  materials  were 
as  follows : 
Cement    f     (>.    b.    railwav    station,    per 

bbl.    53.27 

Hauling  cement  to  dam.  per  bb! 0.23 

Total   cement    $3.50 

Sand  delivered,  per  cu.  yd $1-50 

Stone  delivered,  per  cu.  yd $2'-3 

The    rubble    stone    were    taken    from    an 
adjacent  hillside,  the  gang  consisting  of^ 

1  team  for  hauling,  per  day $5-00 

3  men  quarrying  and  loading,  per  day.  7.50 

2  men  unloading  and  placing,  per  day.  5.00 

Total,  per  day    $l'^-50 

For  the  total  425  cu.  yds.  of  rubble  the 
cost  per  cubic  yard  was  as  follows: 

Quarrying,   loading   and   hauling $0.43 

Unloading    and    placing    0.32 

Total    5'^'^5 

The  total  cost  of  the  675  cu.  yds.  of  con- 
crete in  the  dam  was  as  follows: 

Per 

Items.    .  "J^;^ 

1.2  bbls.  cement  at  $3.50 $♦■-'' 

0.46  cu.  yd.  sand  at  $1.50 0-69 

0.90  cu.  yd.  stone  at  $2.25 2-^3 

Mixing  and  placing  and   forms O.16 

Total  for  675  cu.  yds ^''■^^ 

The  total  cost  of  the  dam  was: 
625  cu.   yds.   concrete   at  $7.68. ..  .$-5,184.00 
425  cu.  yds.  rubble  at  $0.75 314.o0 

1,100   cu.    yds.    rubble    concrete    at 
$4,998    .    §''-l«»-^<> 


Earth  and  Rock  Section 


Note-  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankment.s.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dam», 
sewer  and  water  pipe  trenching,  quarrying,  etc.  


Hints  on  Machine  Drilling  and  Blast- 
ing and  Data  on  Springing  Holes 
in  Tunnel  Work.* 

HV    GEORGK    C.    m'iaKI,.\NE. 

Maximum  economy  in  rock  drilling  and 
lilasting  depends  rather  on  careful  observ- 
ance of  a  multiplicity  of  little  details,  than 
upon  the  selection  of  any  particular  brand 
or  style  of  rock  drill. 

For  all  ordinary  mining  work,  particular- 
ly sinking  and  drifting  in  hard  rock,  a  No. 
3,  or  3%-in.  machine,  of  any  standard  make, 
will    give    good    satisfaction.      Among   the 
factors   which   make   for   fast  drilling  and 
rapid    driving    are    good    strong    machines, 
kept  in  first -class  repair;  good  air,  that  is, 
air  free  from  entrained  moisture  and  under 
a  pressure  of  80  lbs.  or   100  lbs.,  or  even 
more;     sharp,    square-bitted    steel    of    the 
smallest  possible  gauge;  using  as  few  flat, 
dry  holes  as  possible;   and   arranging  the 
work  so  the  holes  have  good  square  starts. 
In   all  hard-rock  mines,  unless  ventilation 
is   extremely   poor,   it  pays   to  drill   small- 
gauged  holes,  heavily  burdened,  and  spring 
them  a  couple  of  times,  so  they  will  take  a 
big  charge  of  explosive. 
Wherever    a    number    of    machines      are 
used,  it  pays  to  keep  a  good  man  to  look 
after  the  machine   repairing  and  attend  to 
extending   the   pipe   lines,  and   to  see   they 
don't    leak   air.      The   machines   should   be 
taken  apart,  cleaned,  and  broken  or  worn 
parts   replaced   at  least   every   two  weeks; 
the  brass  rotating  nut  in  the  piston,  par- 
ticularlv,  should  be  renewed  at  the  slightest 
sign   of   wear,  as   in   hard,   slippy   ground, 
it  is  important  that  the  drill  is  twisted  uni- 
formlv.      It  also  pays  to  frequently  renew 
the  chuck  bushing,  as  with  a  worn  chuck 
bushing   it    is   impossible   to   chuck   a   drill 
straight,   and   the  starter  wobbles  all   over 
the  face  in  starting  a  hole. 

The  increasing  tendency  to  use  higher  air 
pressures  for  rock  drilling  is  a  very  good 
one,  and  I  have  found  it  advantageous  to 
use  pressures  even  up  to  140  lbs.  At  this 
latter  pressure  it  is  found  that  machines  use 
verv  little  more  free  air  than  at  lOO  lbs. 

In  places  where  only  70  or  80  lbs.  of 
air  is  carried  at  the  compressor,  the  pres- 
sure at  the  machines  is  very  weak,  especial- 
Iv  when  two  or  three  machines  on  one 
small  pipe  line  are  started  up  together.  In 
this  case  the  machine  drags  the  steel  back 
and  forth  and  wears  the  gauge  of  the  steel 
just  as  much  as  hard,  solid  blows. 

One  of  the  most  exasperating  features  of 
drilling  hard  rock  is  the  frequent  "fituring 


(6)    Samuel    H.    Lea    in    Engineering    Rec- 
ord. May  9.   1908. 


•Reprinted  from  Mining  Science. 


of  the  holes,  caused  by  the  steel  glancing 
and   deflecting  when  the    hole    encounters 
heads  and  slips  at  acute  angles.     When  a 
hole  fitiires  before  it  is  half  way  down,  it  is 
impossible    to    finish    it,    and    a    new    hole 
should   be  started  at  once;  however,  most 
runners  will  twist  and  pound  the  chuck  for 
an  hour  or  so  before  they  give  a  hole  up. 
The  best  way  to  guard  against  fituring  is  to 
have  the  steel  gauged  small,  and  instead  of 
dropping  the  gauge  3/16  in.  per  ft.,  shade 
the  gauge  %  in.  or  less.      For  8-ft.  holes, 
use  a  2-in.  starter  and  finish  the  hole  1% 
in.  or  IM  in.,  and  use  very  long  bits  on  the 
starters  and  seconds,  the  bits  being  made 
of   cruciform    steel    only   a     trifle    smaller 
than  the  gauge.      These  long  bits  tend  to 
hold  the  hole  pretty  straight  on  the  start. 
The  long  drills  of  the  set  should  be  of  light 
steel   and   fitted  with   shorter   bits,   so  the 
drill  can  weave  around  a  little  to  follow  the 
hole  if  it  runs  a  little  crooked.     The  bits 
should   be   square   and   the   corners    sharp. 
When  starters  with  big  wings  and  with  the 
corners  dubbed   back   are  used   to  begin  a 
hole,  the  hole  will  rifle  more  or  less  if  the 
rotating  mechanism  of  the  machine  is  the 
least  worn;   then,  as  the  hole  goes  down, 
the  steel  will  be  twisted  with  difliculty  and 
easily  sheared  off  by  a  slip. 

.Xnother  advantage  of  using  small  starters 
and  using  very  little  drop  to  the  gauge  is. 
that  the  hole  drills  much  faster;  a  2-in. 
starter  will  drill  1  ft.  in  5  min.,  where  a 
2%-in.  starter  would  require  about  7  min.; 
from  this  it  follows  that  large  bits  wear 
their  gauge  faster  than  small  bits. 

A  couple  of  years  ago.  in  the  heavy  rock 
cuts  along  the  line  of  the  C.  P.  R.  R-  and 
G.  T.  P.  R.  R..  in  New  Ontario,  the  deep 
holes  in  the  hard  granite  and  trap  would 
be  started  with  3%-in.  and  .4-in.  starters. 
Now.  manv  of  the  contractors  are  putting 
down  25-ft.  and  30-ft.  holes  and  starting 
them  with  2%-in.  bits,  and  the  drills  arc 
turning  out  407<'  more  footage  than  they 
made  with  the  larger  steel. 

In  the  Dutton  tunnel,  near  the  Winnipeg 
River  crossing  of  the  Grand  Trunk  Pacific, 
the  semi-circular  heading.  9  ft.  high  and 
16  ft.  wide,  was  driven  through  extremely 
hard  granite  with  two  electric  air  drills.  A 
round  of  28  holes,  each  about  10  ft.  deep, 
were  drilled.  These  holes  were  started 
with  a  2-in.  drill  and  finished  with  a  single- 
bitted  1-in.  steel,  the  bit  being  just  a  shade 
larger  than  the  steel.  These  small  holes 
drilled  verv  fast,  an  average  footat-e  of  4-3 
ft.  being  turned  out  by  each  machine  in  a 
shift.  One  of  the  machines  made  97  ft.  in 
a  10-hr.  shift.  After  the  round  of  holes 
was  drilled,  and  the  machines  rigged  down. 
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all  the  holes  were  sprung  twice,  an  average  ni.ike   a    l,it    l.y    upselting   tlie   steel,   but    it  In     low    altitudes,    particularly    on    hot, 

of  -.i  sticks  being  used  for  the  first  spring,  can   be  made   in   l.alf  the  time  by  welding  mtig«v    days,    the   air   coming   to   the    ma- 

and  ti  sticks   for  the  second   spring,   the  C  on  a  short  length  of  cruciform  steel.  While  chines  is  often  wet  and  gives  a  good  deal 

in.-cut  holes  being  sprung  the  lieavicst.  it  is  essential  that  a  bit  should  be  properly  of  trouble  by  free;nng  up  the  exhaust  ports 

It  took  4  men  .'}  hrs.  to  spring  the  holes  tempered,  it  is  just  as  important  that  the  and  slopping  the  machine, 
twice,  after  which  they  were  allowed  to  bit  be  properly  made  and  the  steel  worked  In  one  mine  where  the  air  was  continual- 
cool  2  hrs.  before  tamping  in  the  blasting  properly  every  time  the  bit  is  sharpened  ly  freezing  in  the  machines,  I  found  the  air 
charge.  Thus  the  springing  required  just  The  wings  of  the  bit  should  be  equally  pro-  as  it  came  from  the  compressor  was  so 
about  half  a  shift.  When  the  holes  were  portioned,  rather  heavy,  the  corners  should  hot  that  you  could  not  hold  your  hand  on 
sprung  they  broke  clean  to  bottom,  and  the  be  square,  and  the  shoulders  slope  back  the  air  receiver.  I  partially  remedied  the 
roof  and  sides  were  left  in  good  shape,  not  very  gradually  from  the  cutting  edge.  In  trouble  in  this  instance  by  covering  the  re- 
requiring  any  more  scaling  than  was  nee-  making  the  bit,  care  must  be  taken  not  to  ceivcr  with  burlap  and  spraying  it  with 
essary  before  using  the  springing  method.  chisel  into  the  core  of  the  bit  in  splitting.  water  from  a  perforated  pipe,  which  cooled 
When  drilling  the  small  holes,  the  two  ma-  because,  when  the  core  is  deeply  chisel-  the  air  enough  to  condense  a  considerable 
chines  would  put  in  a  round  of  10-ft.  holes  marked,  the  corners  will  break  oflf  in  tern-  amount  of  the  water  thereby  trapping  it  in 
in  three  shifts,  each  round  advancing  the  pering.     In  sharpening  a  dull  bit,  most  of  the  receiver. 

heading  9.2  ft.     On   the  start,  before  the  the    work   should    be    done    with    a   cross-  . 

foreman  tried   springing  the  holes,   it  was  pcined    hand-hammer;     with    light,    quick  xhe   Cost  of   Excavating  and    Laying 

necessary  to  drill  very  large  holes  in  order  blows  of  the  pein  of  the  hammer,  the  metal  p.        „ 

to  get  enough   dynamite   in   the  bottom  of  is  worked  from  the  center  outward  to  the  '" 

the  hole  to  break  the  ground,  the  holes  be-  corners  and  down  to  the  cutting  edges;  and  The  city  of  Holyoke,  Mass.,  is  laying  a 

ing  started  with  a  2%-in.  bit,  and  finished  many   times    this   hand-hammering   will    be  complete  system  of  sewers  throughout  the 

at   a  depth  of  9  ft.  with  a   1  lo/lG-in.  bit.  all  the  sharpening  that  is  necessary.  Every  town.     Some  of  the   sewers   are   made  of 

It  required  5  shifts  for  the  machine  to  put  second  or  third  dressing  the  bit  will  have  concrete   blocks.     The  cost   of    excavating 

in  a  round,  and  the  average  break  was  7.4  to   be   squared   up  with   a   dolly  and  side-  ^nd  back  filling  the  trenches  for  these  sew- 

ft.  per  round.      This  gives  an  idea  of  the  flatter  and  gauged  with  a  half-round  swage.  ^rs   was   published   in  this   journal   in  the 

economies  that  can  be  effected  by  spring-  Of  the  many  different  ways  of  temper-  'ssuc  of   Sept.   16,   1908,  p.    177.     .\   large 

ing  holes  where  the  rock  is  very  hard.     Of  ing  machine  drills,   I  have  found  the  fol-  number  of  the  pipe  sewers  were  laid  by  the 

course,    the   method    would   hardly   be   ap-  lowing  to  give   the  most  uniform   results:  '^^i'  labor  system,  under  the  supervision  of 

plicable  to  softer  rock,  as  it  would  probably  After  the  bit  is  sharpened,  it  is  heated  up  '^e  city  engineer.     In  this  article  we  give 

be  cheaper   to  drill   a   larger   hole  than  to  to  a  bright  red  heat;  at  this  heat  the  sur-  th^  cost  of  11  examples  of  this  work, 

spend  time  and  explosive  chambering  out  a  face  will  mottle  with  little  blisters  or  blebs  The   forces   worked  8  hrs.  per   day   and 

small  hole.     This,  however,  is  a  matter  of  if  the  drill   is  pulled  out  of  the   fire.     At  ^^'^''e  paid  the   following  wages: 

direct  calculation    from   actual  demonstra-  this  heat,  or  even  hotter  (as  the  exact  de-  Foremen  $3.50 

tions.  gree  of  heat  does  not  seem  to  be  import-  Laborers     2.00 

It   is   always   good   policy,   when   driving  ^"0,  the  drill  is  shoved  about  an  inch  into  Teams  and  drivers   4.50 

drifts   and   cross-cuts    in    hard   ground    to  th^  water,  swished  around  to  keep  the  point  The  cost  of  supplies  and  materials  like- 
drill    the    full    round    before    blasting.   '  In  sizzling   in    fresh    water,    and    occasionally  wise  of  labor  and  hauling  is  given  in  de 

some  localities  the  machine  men  drill  and      '^i'  '"  "i«=  following  table : 

blast  the  in-cut  first,  and  then  rig  up  and  Dia.  in.  Lgth.  Dpth.     Xo.                Mate-  Cost  of     Cost  of      Cost  of         To-      Cost 

drill  the  squaring.     When  this  is  done,  they  ins.  of  in        in         man-                   rial  pipe-per      mate-            la-            tal         per 

always    get   poor   starts    for   the    squaring  pipe.  feet.      feet.      holes.          excavated.  lin  ft.        rials.        bor,  etc.      cost.      lin.  ft. 

holes,  as  a  slanting  face  is  left  when  the  8        256        7            . .     Gravel  $0,115     $  51.41     $136.29     $187.';0       $0.73 

cut  holes  kick  out,  and  it  takes  as  long  to  8          56        6              1     Gravel  0.115         29.02         72.91       101.93         1.80 

get  a  hole  started,  in  hard  rock,  on  a  slant-  8        290        7                   Sand  and  gravel  0.115         39.23       161.35       200.-58         0.80 

ing  face  as  it  does  to  drill  the  entire  hole  8        234        5%          1     Gravel  0.115         71.52         86.82       1-58.34         0.68 

after  the  start  is  male.     For  the  same  rea-  10        355        7              1     Medium  sand  0.167       132.07       200.79       332.86         0.94 

son,  I  prefer  a  "V"  in-cut  to  a  "draw"  or  10        478        7              1     Sand  and  gravel  0.167       1-58.57       288.79       447.36         0.94 

"side-cut,"  unless  there  is  an  exceptionally  10        734        7             3    Gravel  0.167       176.73       533.47       710.20         0.97 

good  floor  or  slip  to  break  to.     With  a  side  12        353      12            . .     Gravel,  small  stones    0.218       174.49       538.20       712.69  2.02 

or  bottom  in-cut,  most  of  the  holes  have  to  12          28        8              1     Coarse  gravel  0.218           7.28         42.63         49.91         1.78 

be  started  on'  a  bad  slant,  while  the  "V"  15        350        8            . .     Gravel  0.321       168.53       359.03       527.56         1.51 

cut  all  the  holes  go  in  very  nearly  square  24        158      11              1     Gravel  0.8-35       127.90       252.95       380.85         2.41 

with   the   face,   and,   by   springing  the   cut  — — — _^ 

holes  twice,  or  even  once,  it  is  possible  to  go^sej  jo  gradually  cool  the  bit  back  of  the  The  table  also  shows  the  length  of  the 

get  clean  breaks  every  round.  cutting  edge.     In  about  20  sec.  the  bit  can  pipe,  the  net  cost  per  lin.  ft.  of  pipe  f.  o.  b. 

The  machine  steel  should   invariably  be  be  dropped  into  the  tub.     This  method  of  Holyoke,  the  depth  of  trench  and  the  kind 

made  on  the  ground,  as  it  can  be  made  by  tempering    makes    only    the    cutting    edge  of    material    excavated.     The    pipe    joints 

any  fairly  good  blacksmith  for  a  great  deal  hard,  and  also   seems  to  toughen   the  bit.  were  made  wiUi  cement.     These  costs   do 

less  money  than  the  manufactured  bits  can  Another  method   which  gives  good   results  not  include  any  engineering  or  superintend- 

be   purchased    for.       For    making    machine  but  takes  more  time,   is  to   let   the  bit  get  ence,  except  the  foremen  charges. 

bits,  the  common  grades  of  bar  and  cruci-  cold  from  the  sharpening  heat,  then  heat  to  We  are  indebted  to  Mr.  James  L.  Tighe, 

form  steel,  costing  from  7  cts.  to  8  cts.  a  a  cherry  red  and  plunge  into  the  tub,  take  city  engineer  of  Holyoke  for  the  above  in- 

pound.  is  just  as   satisfactory  as  the  high-  out,  warm  it  over  the  forge,  swab  it  with  formation. 

grade  brands  of  American  and  English  tool  black  oil,  burn  the  oil  off  and  again  plunge  

steel,  costing  up  to  20  cts.  a  pound.  Every  in  the  tub.     Ordinarily,  blacksmiths  throw  The    operation    of    the    State    Railways 

mine   blacksmith   has   some   particular   fad  the  drills  into  the  tub,  right  off  the  anvil.  of  Austria  in  1906  resulted  in  a  deficit  of 

about  making  or  tempering  drills.    To  han-  Generally  they  are  not  hot  enough  to  take  a  $16,849,000. 

die   the   work   to   the   best   advantage,   the  hard   temper,   and   they  are   heated   so   far  

blacksmith   shotild   be   able  to   make   gooj  back   that  when   they   do  break   off,  about  Since     1890     Massachusetts     has     spent 

steel    welds.     Of  course,   it   is   possible   to  half  the  bit  stays  in  the  hole.  $7,000,000  for  grade  crossing  elimination. 
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Roads  and  Streets  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building;  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  pa\ing. 


Dust  Preventives:  Oils,  With  Methods 
of  Analysis  and  Suggested  Speci- 
fications for  Their  Use. 

In  our  issue  of  Oct.  14  wc  devoted  some 
space  to  tars  used  as  dust  preventives. 
In  this  article  the  use  of  oils  (natural  bi- 
tumens) as  dust  preventives  is  similarly 
treated.  The  matter  in  both  of  these 
articles  has  been  taken  from  a  bulletin  pre- 
pared by  Mr.  Prevost  Hubbard,  assistant 
chemist  in  the  U.  S.  Office  of  Public  Roads, 
and  issued  by  that  Office. 

Oils  as  a  class  arc  fatty  organic  sub- 
stances derived  from  innumerable  sources. 
They  may  be  most  conveniently  divided  un- 
der these  heads,  as  animal,  vegetable  and 
mineral.  While  oils  of  the  first  two  classes 
have  been  used  to  some  extent  as  dust  pre- 
ventives, mineral  oils  are  by  far  the  most 
important,  and  have  been  most  generally 
used  for  this  purpose. 

As  in  the  case  of  a  tar,  the  value  of  an 
oil  as  a  permanent  dust  preventive  lies  in 
the  quality  and  quantity  of  high-binding 
bituminous  base  retained  by  the  road  sur- 
face after  evaporation  of  the  more  volatile 
constituents.  The  bases  present  in  petrol- 
eums vary  from  those  of  almost  pure  par- 
affin to  almost  pure  asphalt,  many  being 
mixtures  of  the  two.  While  the  paraffin 
oils  are  of  much  more  value  than  the 
asphalt  from  a  commercial  point  of  view, 
the  opposite  is  true  from  the  standpoint  of 
their  use  in  dust  suppression.  An  oil 
wholly  paraffin  is  of  value  only  as  a  tern- 
porary  binder  or  dust  layer,  while  an 
asphalt  oil,  owing  to  the  character  of  the 
base  contained,  ranks  with  coal  tar  as  a 
permanent  binder.  Like  coal  tar,  petrol- 
eum is  a  mixture  of  a  great  number  of 
organic  bodies  known  as  hydrocarbons,  to- 
gether with  small  quantities  of  sulphurated, 
nitrogenized  and  oxygenated  compounds. 
The  approximate  composition  of  crude 
petroleum  is  ordinarily  determined  by  dis- 
tillation, but  a  knowledge  of  the  residuums 
left  after  distillation  is  of  far  more  value 
from  the  standpoint  of  dust  suppression. 

There  are  seven  distinct  oil  fields  in  the 
United  States,  which  yield  oils  differing  in 
qualities.  The  Appalachian,  which,  includes 
the  States  of  New  York,  Pennsylvania, 
West  Virginia,  southeastern  Ohio,  and 
parts  of  Kentucky  and  Tennessee,  produces 
oils  which  are  known  as  eastern  oils  or 
paraffin  petroleums,  and  which  are  there- 
fore of  use  only  as  temporary  binders  in 
dust  suppression.  The  Ohio-Indiana  field 
produces  oils  which  are  much  like  those  of 
the  Appalachian  and  are  also  classed  as 
paraffin  oils;   and  the  same  is  true  of  the 


Colorado  oils.  The  Wyoming  oils  vary  in 
character  from  the  lighter  to  the  heavy 
asphaltic  oils  which  are  found  principally 
in  California.  The  oils  from  the  California 
field,  while  of  the  most  varied  character, 
consist  mainly  of  more  or  less  dense  asph- 
altic hydrocarbons.  None  of  the  compon- 
ents are  of  the  paraffin  scries,  and,  as  the 
percentage  of  asphaltic  residue  in  these  oils 
is  usually  high  and  of  a  good  binding  char- 
acter, they  may  be  considered  the  best  for 
use  as  permanent  binders.  Oils  from  the 
Texas  field  arc  of  a  mixed  character.  All 
of  them  contain  some  paraffin  as  well  as  a 
greater  or  less  amount  of  asphaltic  residue. 
Some  have  been  used  successfully  as  dust 
preventives,  while  others  arc  unfit  for  this 
purpose.  It  is  needless  to  say  that  their 
value  lies  in  the  relative  amounts  of 
asphaltic  and  paraffin  base  contained.  The 
Kansas  oil  field,  including  Oklahoma,  pro- 
duces oils  quite  similar  to  those  from  the 
Texas  field  and  shows  a  mixture  of  paraffin 
and  asphaltic  base.  The  Louisiana  field 
also  yields  oils  similar  to  the  Texas.  Some 
of  the  wells  in  the  Indiana  and  Kentucky 
fields  have  also  been  successfully  used.  In 
general,  however,  the  eastern  oils  are  of 
the  paraffin  tjiie  and  useless  as  permanent 
binders ;  the  western  oils  are  of  asphaltic 
character  and  of  great  value  as  permanent 
binders,  while  the  southern  oils  are  of  a 
mixed  character,  containing  part  paraffin 
and  part  asphalt  bases,  their  value  as  dust 
preventives  lying  in  the  relative  amount  of 
asphalt  base  contained. 

While  crude  oil  has  been  used  to  a  great 
extent  in  the  west  for  the  purpose  of  dust 
prevention,  it  is  often  customary  in  the 
east  to  partially  distill  oils  containing 
asphaltic  residues  before  using  them  in  this 
connection.  By  this  means  many  of  the 
more  valuable  constituents  are  recovered 
and  the  residual  oils  produced  have  a  much 
better  binding  quality,  owing  to  the  fact 
that  they  contain  a  larger  percentage  of 
asphaltic  base. 

Crude  petroleum  is  an  oily  liquid  of 
rather  unpleasant  odor,  with  a  specific 
gravity  ranging  from  0.7.3  to  0.97,  accord- 
ing to  the  locality  from  which  it  is  derived. 
It  varies  in  color  from  greenish  brown  to 
nearly  black  and  often  exhibits  a  reddish 
brown  or  orange  color  when  viewed  by 
transmitted  light.  It  is  also  somewhat 
fluorescent.  Sand  and  water  are  often 
mixed  with  the  crude  oil,  but  these  sepa- 
rate and  settle  upon  standing  in  the  storage 
tanks.  In  order  to  recover  various  products 
from  the  crude  petroleum,  it  is  subjected 
to  a  process  of  refining  by  means  of  frac- 
tional distillation   in    a   manner   somewhat 


similar  to  that  employed  for  the  refining  of 
crude  coal  tar. 

The  most  valuable  products  arc  the 
kerosene,  or  burning  oils,  and  a  method 
known  as  "cracking,"  which  increases  their 
yield,  is  very  generally  employed.  This  is 
accomplished  at  a  certain  stage  of  the  dis- 
tillation by  modifying  the  fire  so  that  only 
the  bottom  of  the  still  is  subjected  to  a 
great  heat,  while  the  top  and  sides,  being 
exposed  to  the  air,  become  somewhat  cool- 
ed. By  this  means  the  heavy  oil  vapors 
are  condensed  within  the  still  itself,  and 
upon  drcpping  back  into  the  residuum, 
which  is  much  hotter  than  their  boiling 
point,  break  up  into  lighter  oils  with  lower 
boiling  points  with  a  separation  at  the  same 
time  of  free  carbon  or  coke,  which  is  de- 
posited in  the  residuum.  Here  we  have  a 
condition  somewhat  similar  to  that  en- 
coimtcred  in  the  case  of  coal  tar  produced 
at  a  high  temperature.  .\s  the  free  carbon 
is  not  a  binder,  it  is  useless  in  a  dust  pre- 
ventive, and  when  present  in  large  amounts 
is  apt  to  produce  the  same  bad  effects  in 
an  oil  as  in  a  tar. 

The  residuums  of  the  various  petroleums 
have  been  used  to  a  great  extent  as  fluxes 
for  softening  the  solid  native  bitumens  used 
in  the  paving  industries.  .'\s  the  character 
of  the  residues  present  in  both  the  crude 
and  refined  petroleums  is  of  the  greatest 
importance  from  the  standpoint  of  dust 
suppression,  the  resilts  obtained  from  a 
study  of  these  fluxes  should  be  of  service 
in  determining  the  suitability  of  various 
oils  for  this  purpose.  The  character  of  the 
residue  will  naturally  vary  as  the  crude 
petroleums  vary,  although,  as  has  been 
shown,  the  method  of  preparation  may  pro- 
duce considerable  effect  upon  the  residue. 

The  paraffin  petroleum  residuums  are  of 
a  soft,  greasy  character,  and,  as  their  name 
implies,  contain  a  large  amount  of  paraffin 
hydrocarbons  and  paraffin  scale  or  crude 
paraffin.  A  road  surface  treated  with  ma- 
terial of  this  character  will  be  dustless  for 
the  time  being,  but  in  damp,  rainy  weather 
will  become  covered  with  a  slimy,  greasy 
mud,  which  is  easily  washed  away  and 
leaves  the  road  in  as  bad,  if  not  worse, 
condition  than  it  was  before  treatment. 
When  the  crude  or  even  the  residual  oil  is 
used  solely  as  a  binder,  it  may  therefore  be 
predicted  that  the  outcome  will  prove  a 
failure. 

The  base  held  by  the  California  petrol- 
eums is  composed  of  bitumens  resembling 
asphalt.  The  residuum  contains  no  paraffin 
and,  if  cracking  has  not  been  employed  in 
its  preparation,  carries  but  little  free  car- 
bon. The  specifications  for  California 
fluxes  call  for  not  over  6  per  cent  fixed 
carbon.  Both  the  crude  oil  and  the  res- 
iduums, if  properly  prepared,  act  as  ex- 
cellent binders  and  have,  as  a  nile,  given 
the  best  results  of  any  oils  which  have  been 
used  as  d'ist  preventives. 

The  scmi-asphaltic  oils,  such  as  those  ob- 
tained from  Texas,  carry  an  asphaltic  base, 
but  also  a  considerable  amount  of  paraffin 
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hydrocarbons  and  a  little  over  1  per  cent 
of  paraffin  scale.  While  somewhat  inferior 
to  the  California  products,  good  results 
have  often  been  obtained  from  their  use  on 
roads  in  both  the  crude  and  the  refined 
state.  Those  wliioli  contam  the  Rreatcst 
amount  of  heavy  binding  bitinnens  and  the 
least  amount  of  paraffin  scale  are,  of  course, 
to  be  preferred.  In  order  to  obtain  the 
best  results  the  residuums,  as  well  as  the 
crude  oils  of  asphaltic  or  seirii-asphaltic 
character,  should  be  comparatively  free 
from  water. 

Sometimes  the  residues  from  the  distilla- 
tion of  petroleum  while  yet  hot  are  sub- 
jected to  the  action  of  a  jet  of  air,  which 
has  a  tendency  to  thicken  or  harden  them. 
It  is  doubtful,  however,  if  an  oil  thus 
treated  will  be  improved  for  use  as  a  dust 
preventive,  as  the  life  of  the  oil  is  apt  to 
be  destroyed  and  its  lasting  qualities  as  a 
binder  lessened. 

The  use  of  a  paraffin  pctroleiun  is  just  as 
much  to  be  avoided  as  a  high-temperature 
tar,  and  in  both  cases  a  good  crude  product 
is  to  be  preferred  to  a  badly  cracked  res- 
iduum or  one  produced  from  a  poor  qual- 
ity of  crude  inaterial.  Considerably  more 
attention  has  been  paid  to  the  actual  quality 
of  oils  which  have  been  employed  as  dust 
preventives  than  to  tars,  although  the  latter 
have  perhaps  been  more  extensively  used. 
A  number  of  specially  prepared  or  refined 
oil  products  are  now  on  the  market  for  use 
on  roads,  both  in  the  form  of  residuums 
and  emulsions.  The  residuum  products 
have  been  prepared  from  asphaltic  or  semi- 
asphaltic  oils  by  methods  similar  to  those 
described,  while  the  emulsions  are  usually 
residuums  which  have  been  treated  with 
saponifying  agents  in  order  to  make  them 
miscible  with  water. 

Owing  to  the  fact  that  oils  from  a  num- 
ber of  w-ells  are  cominonly  run  through  the 
same  pipe  lines  from  the  wells  to  the  stor- 
age tanks,  it  is  often  difficult  to  obtain  two 
lots  of  oil  having  exactly  the  same  proper- 
ties, even  when  purchased  from  the  same 
source.  It  is  very  important,  therefore, 
that  an  examination  of  each  lot  of  oil  be 
made  before  attempting  to  use  it  for  the 
purpose  of  dust  prevention.  Sometimes  a 
partial  chemical  analysis  is  necessary,  but 
in  the  majority  of  cases  a  few  simple  tests 
will  determine  its  suitability  for  this  pur- 
pose. It  is  also  a  wise  measure  to  examine 
residuums  even  when  they  are  especially 
advertised  as  road  preparations,  for,  as  has 
been  stated,  there  is  a  strong  tendency 
among  refiners  to  crack  their  oils  in  order 
to  increase  the  yield  of  illuminants.  and 
when  this  is  done  the  value  of  the  residuum 
for  the  purpose  of  dust  prevention  will  be 
considerably  lessened.  If  the  road  engineer 
understands  thoroughly  the  properties  pos- 
sessed by  the  oil  which  he  is  handling,  he 
will  be  able  to  avoid  many  dismal  failures 
which  might  otherwise  occur. 

Some  of  the  results  obtained  from  an  ex- 
amination of  various  crude  and  refined  pe- 
troleums  in   the   New   York   Testing  Lab- 


oratory are  given  in  the  following  tables  in 
order  to  show  the  difference  in  properties 
possessed  by  the  different  kinds  of  ma- 
terial. They  do  not  in  any  sense  represent 
absolute  values  for  the  different  classes  of 
oils  but  will  serve  to  give  a  general  idea  of 
the  relative  characteristics  of  each. 


fact  is  quite  general,  owing  to  the  greater 
tendency  of  the  asphaltic  oils  to  crack  dur- 
ing distillation. 

In  comparing  the  crude  oils  with  the 
rcsidiunns  it  will  be  seen  that  the  latter,  as 
would  naturally  be  supposed,  carry  a 
greater   percentage   of   residue,    and,   other 


T.Mit.K     I — RESULTS     OK     TESTS     OF     CRUDE     TETROLEUM. 

Flash-  Volatllilv  Volatility  Volatility 

Ing  at  llCC,  at   IBO-C.  at  2or.°C.. 

Kind  of  oil.                                      Specific          point.  7  hours.     7  hours.      7  hours.      Residue. 

gravity.           °C.  Per  cent.  Per  cent.  Per  cent.  Per  cent. 

Pcnnsyh.Tula    raraffln    0.801              (a)  17.3              iiS.O              68.0              b32.0 

Texas.    si-Mil-asphnltlc    904                   43  20.0              27.0              49.0              c51.0 

California,    asplialliu 939  26  d42.7  e57.3 

a  Ordinary  temperature,     b  Soft,     c  Quick   flow,      d  Volatility    at    200°,    7    hours.      e  Soft 

maltha:  sticky. 


It  will  be  noticed  from  the  foregoing  re- 
sults that  in  the  samples  examined  the 
specific  gravity  increases  from  the  paraffin 
to  the  asphaltic  oil.  This  is  also  true  of 
the  percentage  of  residue,  while  the  volatil- 
ity decreases  correspondingly.  The  resi- 
dues range  in  character  from  soft  and  prob- 
ably greasy  through  an  intermediate  and 
but  slightly  viscous  stage  to  the  more  or 
less  liquid  maltha  of  good  adhesive  proper- 
ties. A  rough  idea  of  the  character  of 
these  bases  may  be  formed  by  rubbing  a 
little  of  the  residue  or  even  of  the  crude 
oil  between  the  finger  and  thumb.  Those 
of  a  paraffin  nature  will  feel  greasy,  while 
those  of  an  asphaltic  character  will  often 
exhibit  an  adhesiveness  which  is  easily  dis- 
tinguishable. The  color  and  odor  will  also 
indicate  the  character  of  the  crude  material 
to  those  familiar  with  the  different  va- 
rieties. In  comparing  the  Pennsylvania 
with  the  Texas  oil.  it  will  be  seen  that  the 
former  carries  a  higher  per  cent  of  light 
oils  than  the  latter.  A  comparison  of  the 
residuums  obtained  from  refining  oils  sim- 
ilar to  those  described  in  Table  I  is  shown 
in  Table  II : 


things  being  equal,  are  therefore  of  more 
value  as  permanent  binders.  A  consider- 
able difference  is  also  seen  to  exist  between 
their  flash  points,  which  is  the  temperature 
at  which  their  most  volatile  products  flash 
when  brought  in  contact  with  a  flame.  As 
a  general  rule  it  is  not  difficult  to  dis- 
tinguish between  a  crude  and  a  residual  oil, 
but  in  cases  where  any  doubt  may  exist  the 
flash  point  is  a  fairly  accurate  indicator. 
Thus,  in  the  case  of  the  crude  Texas  oil 
and  the  Pennsylvania  residuum,  we  find 
that  their  specific  gravities  are  quite  close 
together,  and  some  doubt  might  exist  as  to 
which  was  crude  and  which  residual.  A 
determination  of  their  flash  points  would 
at  once  settle  this  question. 

THE    EX.\MINATION    OF    MINER.XL    OILS. 

Sfccific  Gravity. — The  specific  gravity  of 
oils  may  be  determined  in  the  same  man- 
ner as  has  been  described  for  tars.  If  it  is 
necessary  to  dilute  the  oil  in  order  to  ob- 
tain a  reading  with  the  hydrometer,  gaso- 
line or  kerosene  of  known  density  should 
be  used  as  a  dilutant.  A  set  of  hydro- 
meters ranging  from  0.700  to  1.000  is  us- 
ually sufficient  for  this  purpose. 


T.ABLE    11 — RESULTS    OF    TESTS    OF    PETROLEUM    RESIDUUMS. 


Kind  of  oil.  Specific 

gravity. 

Pennsylvania,  paraftin    0.920 

Texas,    semi-asphaltic    974 

California,    asphaltic 1.006 

a  Soft. 


Flash- 
ing 
point. 
'C. 
186 
214 
191 


Volatility 
at  200°C., 
7  hours. 
Per  cent. 
14.2 
6.2 
17.3 


Solid         Fixed 
Residue,    paraffin,     carbon. 
Per  cent.  P'er  cent.  Per  cent. 


aS.i.S 
a93.S 
aS2.7 


11.0 
1.7 
0.0 


3.0 
3.5 
6.0 


In  comparing  these  results  an  increase  in 
specific  gravities  in  the  same  direction  as 
in  the  case  of  the  crude  petroleums  will  be 
noticed.  The  volatility  and  percentage  of 
residue,  however,  are  not  in  the  same  order. 
As  these  are  dependent  entirely  upon  the 
point  at  which  distillation  is  stopped  in  the 
process  of  refining,  such  a  result  is  to  be 
expected.  The  percentage  of  solid  parffins 
is  found  to  decrease  to  zero  as  the  char- 
acter of  the  oil  becomes  asphaltic.  Only 
1 1  per  cent  was  found  in  this  particular 
sample  from  Pennsylvania,  but  it  is  not  un- 
common for  oils  of  this  nature  to  carry  as 
high  as  33  per  cent  paraffin.  The  amount 
of  fixed  carbon  is  found  to  increase  with 
the  asphaltic  character  of  the  oil,  and  this 


In  connection  witli  other  tests,  a  specific- 
gravity  determination  is  of  value  as  indi- 
cating the  proportion  of  heavy  binding  oils 
present  in  the  material  examined.  It  is 
also  of  value  in  differentiating  between  the 
various  kinds  of  oils. 

Flash  Point. — The  use  of  a  special  device, 
such  as  the  New  York  State  oil  tester,  will 
give  the  most  accurate  flash-point  determi- 
nations, but  for  ordinary  purposes  the  fol- 
lowing method  will  usually  serve :  A  beak- 
er of  about  '250  c.  c.  capacity  is  half  filled 
with  the  oil  to  be  tested  and  gradually  heat- 
ed by  means  of  a  low-flamc  Bunsen  or 
other  suitable  burner.  From  time  to  time 
the  small  flame  from  a  capillary  tube  con- 
nected   to    the   gas    supply    is   passed    just 
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above  the  surface  of  the  oil  and  the  tem- 
perature at  which  the  oil  vapor  flashes  is 
noted  by  means  of  a  thermometer,  which 
should  be  immersed  in  the  oil.  The  ther- 
mometer should  not  rest  upon  the  bottom 
of  the  beaker,  but  should  be  suspended 
from  a  support  placed  above. 

The  flash  point  of  an  oil  indicates  its 
most  volatile  oil  constituent,  and  in  a  mea- 
sure serves  to  differentiate  not  only  between 
crude  and  refmed  products,  but  between 
many  varieties  of  each  class.  It  also  serves 
to  point  out  the  extent  to  which  a  refined 
oil  has  been  distilled. 

Viscosity. — The  relative  viscosity  of  oils 
at  a  given  temperature  may  be  determined 
by  means  of  special  devices  known  as  vis- 
cosimcters.  While  the  values  obtained  by 
viscosity  determinations  are  purely  arbi- 
trary, they  indicate  the  relative  rate  of 
flow,  and  therefore  in  some  measure  the 
adaptability  of  oils  to  different  methods  of 
application — i.  e..  cold  or  hot.  and  if  hot, 
at  what  temperature. 

Gasoline  Test  for  Water  and  Impurities. 
— Oils  carrying  a  considerable  amount  of 
water  and  other  impurities  which  cannot  be 
separated  by  settling  may  be  diluted  with 
gasoline  in  a  graduated  cylinder  and  allow- 
ed to  stand  for  24  hours,  or  until  tlic 
water  and  impurities  settle  to  the  bottom. 
If  a  known  volume  of  oil  is  taken,  a  rough 
determination  of  the  impurities  may  be 
made  by  noting  the  volume  of  these  im- 
purities as  indicated  by  the  graduate.  By 
means  of  this  determination  the  actual 
amount  of  oil  present  is  indicated,  and  de- 
ductions can  be  made  for  the  impurities, 
which  should  not,  however,  be  present  to 
any  great  extent. 

Volatility  Test. — The  volatility  test  may 
be  made  in  either  one  of  two  ways.  The 
first  is  to  determine  the  percentage  loss  in 
a  sample  of  known  weight  and  surface 
area  when  subjected  to  a  known  tempera- 
ture for  a  given  length  of  time,  the  char- 
acter of  the  residue  also  being  noted.  By 
the  scecond  method  the  percentage  loss  is 
determined  when  the  residue  has  acquired 
certain  definite  properties. 

If  the  first  method  is  employed.  20  grams 
of  the  oil  is  weighed  into  a  crystallizing 
dish  '2Vi  ins.  in  diameter  and  1%  ins.  high 
and  heated  in  a  drying  oven  for  seven 
hours  at  400°  F.  Upon  cooling,  the  per- 
centage loss  in  weight  is  noted  and  the 
residue  examined.  .'Ksphaltic  residues 
should  be  smooth  and  if  warmed  sufficiently 
should  pull  out  to  a  thread.  Those  con- 
taining paraffin  are  somewhat  granular,  and 
if  much  is  present  will  not  pull  to  a  thread. 
They  are  also  more  or  less  greasy  to  the 
touch.  The  consistency  of  the  residue 
when  cold  is  also  noted,  and  if  sufficiently 
dense  its  penetration  may  be  determined  by 
means  of  a  penetrometer.  If  the  oil  con- 
tains water  and  light  oils  it  is  often  desir- 
able to  determine  its  volatility  at  other  tem- 
peratures, such  as  212°  F.  and  32.>°  F.  By 
this  means  an  idea  of  the  relative  quantities 
of  these  materials  mav  be  obtained. 


The  second  method  has  been  used  to 
some  extent  in  the  examination  of  Cali- 
fornia oils,  and  consists  in  heating  a  weigh- 
ed sample  in  a  hot-air  oven  at  400°  F.  until 
it  is  reduced  to  what  is  known  as  "D" 
grade  asphalt,  having  a  pcneration  of  C0°. 

By  means  of  the  volatility  test  the 
amount  of  heavy  base  present  in  an  oil  may 
be  determined  as  well  as  its  value  as  a 
binder.  While  the  comlitions  of  the  test 
are  in  no  sense  identical  with  those  upon 
the  road  a  fair  idea  may  be  obtained  as  to 
the  behavior  of  an  oil  upon  the  road. 

Naphtlta-Soluble  Bitumen. — The  determ- 
ination of  naphtha-soluble  bitumen  is  made 
in  the  same  manner  as  for  the  determina- 
tion of  free  carbon  in  coal  tar,  except  that 
in  this  case  o  to  10  grams  of  the  oil  is 
digested  with  100  cc.  88°  Baume  naphtha. 
After  the  residue  upon  the  filter  has  been 
weighed  it  may  be  ignited  until  all  organic 
matter  has  been  driven  off  and  the  inor- 
ganic matter  weighed  when  cool.  The  dif- 
ference between  this  weight  and  that  of  the 
first  residue  will  give  the  amount  of  or- 
ganic matter  insoluble  in  naphtha. 

This  determination  is  of  special  value 
when  applied  to  refined  oils,  as  the  percent- 
age of  naphtha-insoluble  organic  material  is 
an  indication  of  the  amount  of  cracking 
which  has  taken  place  during  the  process  of 
refining. 

Total  Bitumen  Determination. — The  de- 
termination of  total  bitumen  may  be  made 
by  treatment  of  the  oil  with  carbon  bi- 
sulphide in  a  manner  similar  to  that  de- 
scribed for  the  determination  of  naphtha- 
soluble  bitumen. 

By  noting  the  difl^erence  between  the 
naphtha-soluble  and  the  carbon-bisulphid- 
soluble  bitumens,  an  idea  may  be  obtained 
of  the  percentage  of  asphaltine-like  hydro- 
carbons which  tend  to  harden  the  residue. 

Determination  of  ParafRn. — The  determ- 
niation  of  paraffin  may  be  made  according 
to  Richardson's  modification  of  the  method 
of  Holde.  It  is  a  tedious  and  difficult  de- 
termination, and  is  not  often  required  for 
an  ordinary  examination  of  a  dust  pre- 
ventive, as  the  character  of  the  residue  ob- 
tained from  the  volatility  test  will  indicate 
whether  or  not  too  much  paraffin  is  pres- 
ent. 

SPECIFICKTIONS  FOR  MINER.M,  OILS  TO  BF.  USED 
AS  DUST  PREVENTI\'ES  OR  RO.\ll  PRESERV.\- 
TIVES. 

.\s  oils  may  be  used  on  almost  any  kind 
of  road  cither  as  temporary  or  permanent 
binders,  their  requisite  qualities  will  de- 
pend upon  the  use  to  which  they  will  be 
put.  .\lmost  any  asphahic  or  semi-as- 
phaltic  oil  will  prove  satisfactory  as  a  tem- 
porary binder  if  properly  applied  either  in 
the  form  of  an  emulsion  or  in  its  natural 
state.  Specifications  for  the  properties  of 
permanent  binders  only  will  therefore  be 
considered. 

According  to  Fllery  a  good  oil  should 
contain  at  least  40  per  cent  of  commercial 
"D"  grade  asphalt,  having  a  penetration  of 
60°  and  no  more  than  3  per  cent  of  foreign 


matter  and  water.  When  employed  in  the 
construction  of  oiled  graveled  streets  at  Los 
Angeles,  Cal.,  the  following  specifications 
were  adopted   for  crude  oil : 

The  specific  gravity  shall  not  be  lower 
than  10°  (1.000)  nor  higher  than  11' 
Baume  (0.993). 

All  crude  petroleum  shall  contain  not  less 
than  70  per  cent  "D"  grade  asphalt,  Cali- 
fornia standard. 

All  crude  petroleum   shall   be   tested   for. 
water  and  sediment.     Deductions  for  watc 
and   sediment   in  crude  petroleum   will   be 
made  in  exact  proportion  to  the  percentage 
of  such  water  sediment  found. 

In  the  construction  of  asphahic  oiled  and 
tamper-rolled  dirt  roads  at  Santa  Monica, 
Cal.,  the  following  characteristics  were 
specified : 

The  oil  shall  be  from  12'  to  14°  Baume 
(0.98G— 0.972)  test  at  a  temperature  of  C0° 
F.  and  contain  not  less  than  70  per  cent  of 
pure  liquid  asphaltum,  natural  nonproccssed 
oil  to  be  subject  to  gasoline  test  for  water 
and  foreign  matter,  and  not  to  contain  over 
2  per  cent  of  water  or  foreign  matter. 

P'rom  experiments  conducted  by  the  Of- 
fice of  Public  Roads  it  would  seem  that 
only  reduced  or  residual  oils  are  apt  to 
prove  satisfactory  as  permanent  binders  if 
they  are  semi-asphaltic  in  character.  The 
following  specifications  arc  therefore  sug- 
gested for  this  class  of  oils : 

1.  The  oil  shall  have  a  specific  gravity 
of  not  less  than  0.95. 

2.  Its  flash  point  shall  be  not  lower  than 
300°  F. 

3.  It  shall  be  free  from  water  as  de- 
termined by  the  gasoline  test. 

4.  When  heated  to  400°  F.  in  the  man- 
ner previously  described  for  seven  hours  its 
loss  in  weight  should  not  be  over  35  per 
cent.  The  character  of  the  residue  should 
be  smooth  and  nearly  solid  when  cold,  but 
not  so  hard  that  it  may  not  be  easily  dented 
with  the  finger,  and  when  soft  it  should  pull 
to  a  long,  thin  thread. 

5.  The  oil  shall  be  soluble  in  carbon 
disulphide  to  the  extent  of  98  per  cent,  and 
in  88°  naphtha  to  at  least  88  per  cent. 

In  conclusion  it  may  be  said  while  spec- 
ifications for  dust  preventives  and  road 
preservatives  should  prove  of  great  service 
in  most  cases  in  securing  proper  materials 
they  are  of  no  value  tmless  the  proper 
method  of  applying  the  material  to  the 
road  is  employed.  Local  conditions  will 
often  necessitate  modifications  of  the  meth- 
ods of  applying  the  material  and  much  will 
therefore  depend  upon  the  experimenter  or 
overseer  of  the  work. 


The  U.  S.  Reclamation  Service  is  making 
investigations  and  surveys  preliminary  to 
constructing  irrigation  works  on  the  Flat- 
head Indian  Reservation  in  Western  Mon- 
tana west  of  the  main  range  of  the  Rocky 
Mountains.  Preliminary  investigations  al- 
ready completed  indicate  that  about  130.- 
(m  acres  of  land  on  this  reservation  arc 
feasibly  st'.sceptible  of  irrigation. 
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Note:  This  section  is  dcxotcd  to  methods  and  cost  articles  on  construction 
work  not  properl\  coming  under  an>  of  the  preceding  classifications. 


Systematizing  a  Contractor's  Office.* 

IIV     KKA.NK    B,     GILIlKKlH.t 

In  this  paper  I  have  endeavored  to  give 
a  description  of  the  lessons  that  we  learned 
dnrinj;  the  years  of  evolution  of  the  pres- 
ent system  in  our  oflice.  Systematizing  a 
department,  an  office,  or  a  business,  is  ac- 
complished by  one,  or  both,  of  the  two 
following  methods:  (1)  By  efforts  of  the 
members  of  the  organization,  (2)  By  ef- 
forts of  professional   systematizers. 

For  the  original  idea  of  system  in  our 
office,  I  desire  to  acknowledge  my  indebt- 
edness to  my  friend,  the  late  Wm.  H.  Mc- 
Elwain,  the  possessor  of  one  of  the  master 
commercial  minds  of  America.  The  suc- 
cess of  his  whole  tremendous  business  was, 
to  use  the  words  of  his  own  statement  to 
me.  "Due  to  having  his  entire  system  in 
n-riting."  Mr.  McElwain's  further  advice  was 
to  carry  the  systematization  of  our  busi- 
ness as  far  as  possible  by  our  own  efforts 
before  calling  in  the  professional  sys- 
tematizer — that  is,  to  use  both  methods 
suggested  above  in  the  order  given.  After 
a  system  has  been  put  in  writing  and  per- 
fected along  simple  lines  by  the  men  who 
have  built  up  the  business,  it  is  easy  for 
the  professional  systematizer  to  under- 
stand instantly  the  methods  in  use  at  the 
time  he  undertakes  his  task.-  He  can  then 
suggest  changes  and  improvements,  which 
can  be  adopted  with  no  shock  to  the  busi- 
ness. 

When  experts  attempt  to  install  system 
for  a  concern  that  has  not  been  systema- 
tized by  its  own  organization,  a  shock  is 
bound  to  occur.  If  it  is  desired  to  intro- 
duce expert  advice  before  any  attempt  is 
made  to  systematize  by  the  organization 
itself,  there  is  no  such  protection  against 
shock  as  to  take  the  precaution  of  carry- 
ing on  the  old  system  at  the  same  time 
that  the  new  system  is  being  installed  and 
tried  out.  Keep  the  old  system  in  a  sep- 
arate building  if  necessary,  but  keep  it  in 
operation  until  the  new  system  has  proved 
itself,  by  actual  use,  to  be  superior  to  the 
old.  The  expense  of  temporarily  mam- 
taining  a  duplicate  accounting  department, 
for  example,  is  very  little  compared  with 
the  protection,  speed,  order,  rivalry  and 
value  of  actual  comparison. 

As  a  result  of  our  own  cxperien-e.  we 
believe  that  the  best  way  to  systematize 
a  contractor's  business  is  along  the  lines 
suegcsted  by  Mr.  McElwain.  We  believe 
that  the  fundamental  laws  governing  sys- 
temization  are  clearly  defined.  They  can 
be  used  and  adapted  to  any  line  of  busi- 
ppc<;  by  the  men  in  that  business. 


•Paper  read  at  the  Third  Biennial  Meet- 
ing of  the  Amerlran  PiiMlc  Work.s  ,\ssncla- 
tlon.  held  at  Ashvllle,  N.  C.  Sept.  20  .-ind 
30.  1908. 

tGeneral  Contractor,  New  York. 


J'he  procedure  in  systematizing  by  the 
evolution  method   is  as  follows : 

( 1  >  Have  each  member  of  the  office 
put  in  writing  a  description  of  the  way  he 
actually  does  his  work.  Not  at  first  of 
the  ideal  way  that  the  work  should  be 
done,  but  of  the  real  way,  the  way  in 
daily  use.  If  an  attempt  is  made  at  first 
to  write  down  the  ideal  way,  the  entire 
benefit  of  the  scheme  will  be  lost.  The 
rules  must  be  historical,  descriptive  and 
no  nearer  perfect  than  are  the  members 
of  the  organization.  The  rules  must  be 
in  such  form  that  they  can  and  will  be 
obeyed  without  having  perfect  human  be- 
ings to  fill  each  position.  These  written 
descriptions  should  be  put  in  the  form  of 
rules  for  the  next  clerk  below,  who  needs 
description,  instructions  and  g  lidance  as  to 
the  work  he  is  eventually  to  do. 

(2)  After  each  member  of  the  organi- 
zation has  submitted  his  rules  describing 
the  way  he  actually  does  each  part  of  his 
work,  have  the  entire  collection  typewrit- 
ten. A  complete  copy  should  be  handed 
to  the  head  of  each  department  for  cor- 
rection and  improvement.  The  corrected 
copies  should  be  then  inspected  by  the 
general   manager. 

(3)  During  the  vaj-ious  inspections  of 
the  rules,  it  will  usually  develop  that  some 
members  of  the  organization  have  not  been 
able  to  express  their  ideas  well.  It  will 
also  develop  that  some  one  clerk  has  a 
talent  for  wording  rules  particularly  well. 
Select  this  clerk  to  revise  and  arrange  in 
proper  order  the  entire  collection  of  rules. 
If  an  announcement  is  made  at  the  time 
the  rules  are  first  written  that  the  clerk 
Mibmitting  the  best  set  of  descriptive  rules 
will  be  made  "System  Clerk,"  better  of- 
ferings from  all  employes  will  result,  and 
a  higher  standard  will  be  secured.  The 
system  clerk  should  see  that  each  rule 
describes  the  easiest  way  to  accomplish 
the  act  that  it  describes.  Few  people  real- 
ize that  a  simple  system  that  can  be  en- 
forced easily  is  much  better  than  an  ideal 
system  that  is  difficult  to  enforce.  Only 
simole  system  is  good  systen'.  Have  the 
rules  expressed  in  the  simplest,  most  con- 
cise   manner    possible. 

(4)  Have  the  revised  rules  typewrit- 
ten again,  and  give  a  complete  copy  to 
each  member  of  the  office  force.  ."Mso  dis- 
tribute notices  of  prizes  that  will  be  given 
to  those  who  suggest  improvements  that 
are  adopted.  We  have  found  that  $1.00 
for  each  suggestion  adopted,  and  three 
.special  prizes  of  $2,  $.S  and  $'>  each  for 
the  best  suggestions  during  the  month  will 
bring  in  many  improvements.  Clerks  will 
use  every  effort  to  discover  improvements 
not   only   for  the  prizes,   but   also  for   the 


promotion  that  always  rewards  a  clerk 
who  can  constantly  suggest  better  ways  o£ 
iloiiig  work. 

Our  experience  proves  that  immediately 
after  all  of  the  clerks  have  received  a 
complete  copy  of  all  the  rules  governing 
.'ill,  other  departments  as  well  as  their  own 
all  hands  will  discover  and  suggest  elim- 
inating rules  requiring  unnecessary  labor. 
Suggestions  for  improvements  will  then 
come  thick  and  fast.  The  $0  boy  will  un- 
derstand the  work  of  the  $12  boy.  He 
will  consider  himself  lucky  to  fill  the  place 
of  the  $12  boy  above  him  for  $9.  The 
$12  boy  will  be  able  to  do  the  work  of 
the  young  man  who  is  getting  $-24  per 
week.  It  means  a  raise  of  pay  and  more 
earning  power  for  every  member  of  the 
office  organization.  This  process  will  ex- 
tend up  to  the  heads  of  departments,  who 
can  spend  their  time  more  profitably  on 
new  work  that  requires  judgment,  leaving 
routine  work  to  be  handled  by  the  clerks 
under  them. 

Too  much  stress  cannot  be  laid  upon 
the  importance  of  receiving,  rewarding 
and  incorporating  suggestions  from  any- 
and  all  members  of  the  organization.  It 
encourages  all  clerks  not  only  to  make 
the  best  use  possible  of  their  own  experi- 
ence, but  also  to  investigate  what  is  going 
on  in  other  organizations  and  to  read 
magazines  of  "Short  Cuts"  in  business. 
This  reading  brings  the  organization  into 
sympathy  with  the  best  work  of  system 
experts  and  labor  saving  devices,  and 
paves  the  way  for  the  successful  entry 
of  the  professional  systematizer  into  the 
office.  Such  reading  of  short  cuts  and 
improved  business  methods  also  stimulates 
the   interest  in  "Motion  Study." 

This  "Motion  Study"  is  an  object  of 
particular  interest  to  us,  and  is  put  into 
practice  by  us  on  all  of  our  work,  both 
office  and  field.  It  consists  of  observing 
and  noting  the  motions  used  to  do  any 
piece  of  work,  of  eliminating  the  unneces- 
sary motions,  determining  how  the  work 
may  be  done  with  the  least  possible  num- 
ber of  motions,  and,  finally,  of  reducing 
the  necessary  motions  to  the  shortest  pos- 
sible distance  in  feet  and  inches. 

In  the  office  this  study  involves  the  dis- 
covery cf  the  form,  methods,  etc..  that 
will  save  motions  of  each  and  every  clerk. 
In  our  office  we  make  use  of  every  device 
that  we  know  of  to  save  motions.  For 
example : 

(1)     "Eye   saving"   devices. 

(a)  Different  forms,  especially  mani- 
fold sheets,  made  of  different  colored 
paper,  the  color  showing  to  which  special 
destination  each  copy  of  the  form  is  to  be 
sent.  It  is  obviously  quicker  to  collect  or 
file,  say.  all  the  blue  copies  than  to  read 
the  destination   directions  on  each  sheet. 

(b)  Distinguishing  nrinbers  or  initials 
on  the  lower  corner  of  form — T.  L.  (tool 
list).  U.  C.  R.  (unit  cost  report),  to  save 
reading   of   the   entire    forms. 

(c)  On  all  typewritten  letters  a  list 
of   articles   to   be   enclosed   or   sent   under 
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separate  cover  is  placed  at  the  lower  left 
iiand  corner.  This  makes  it  needless  of 
the  mail  clerk  to  read  the  entire  letter  to 
see  what  is  to  be  enclosed. 

(2)  "Hand    saving"   devices. 

(a)  Printing  on  forms  all  wording 
that  is  in  continual  use  to  save  pen  mo- 
■tions. 

(b)  Several  phrases  or  sentences  on 
such  forms  as  telephone  blanks,  etc.,  all 
but  one  of  which  may  be  crossed  out  when 
form  is  used. 

(c)  General  use  of  self-inking  rubber 
stamps.  These  save  the  motions  of  ink- 
-ing  on  a  pad.  The  place  for  the  thuinb 
js  cut  off  Hat  to  save  the  motions  of  turn- 
ing the  stamp  right  side  up,  as  well  as 
to  save  taking  the  eyes  off  the  work.  It 
is  attached  to  a  weight  that  will  carry  it 
back  into  place  when  it  is  not  in  use. 

(3)  "Foot    saving"    devices. 

(a)  Placing  all  files  and  furniture  so 
•as  to  have  the  shortest  possible  distance, 
measured  in  feet  and  inches,  for  the  travel 
•of  the  clerk  who  uses  them. 

(b)  A  definite  place  for  every  piece 
•of  paper  that  is  handled  in  the  office  both 
Ijefore  and  after  it  is  filed. 

(4)  "Memory  saving"  devices. 

(a)  Each   file   plainly   labeled. 

(b)  All  similar  files  labeled  in  the 
•same  sequence. 

(c)  Daily  calendar  made  out  ahead, 
-an  automatic  memory  of  date  of  events, 
-etc. 

These  are  only  a  few  of  the  many  ex- 
amples that  might  be  cited. 

It  is  impossible  to  go  farther  into  de- 
tail in  this  paper.  In  our  business  the 
written  system  for  the  office  work  has 
grown  into  systems  for  the  various  de- 
partments. For  work  in  the  field,  the 
written  system  has  evolved  into  a  field 
system,  a  concrete  system,  a  bricklaying 
system,   etc. 

The  general  benefits  that  are  sure  to 
-come  from  this  evolutional  form  of  sys- 
tem are : 

(  1 )  There  is  no  general  upheaval,  nor 
the  slightest  shock  to  the  business.  The 
installation  of  the  system  has  cost  noth- 
ing. 

(2)  All  members  of  the  organization 
ate  working  iniderstandingly  toward  the 
same  desired  end. 

(■i)  A  corps  trained  on  the  duplicate 
plan  system  is  evolved  simultaneously  with 
the  system. 

(4)  Clerks  can  be  instantly  shifted  to 
-acconimoc^ate  the  business,  for  vacations, 
illness,  promotions,  and  immediate  de- 
mands of  any  or  all  departments  and  to 
sudden    increase    of    business. 

(5)  From  its  beginning  the  system  will 
be  popular  with  the  clerks.  Every  one 
of  them  profits  by  it.  It  reduces  their 
labor.  It  fits  them  for  constant  promo- 
tion, and  gives  them  continued  opportun- 
ity to  win  prizes.  It  provides  places  for 
the  advancing  young  man,  also  for  the 
faithful   routinist. 


(0)  Competitive  spirit  is  always  active, 
yet   "Team   work"   is   assured. 

(7)  The  resulting  system  is  exactly 
suited  to  the  particular  office  in  which  it 
is  evolv-ed,  as  it  is  the  outgrowth  of  that 
office,  and  its  particular  requirements. 

(8)  Growth  is  an  integral  part  of  the 
conception,  and  therefore  the  system  will 
be  elastic  and  adapted  to  great  fiucluations 
in  the  amount  of  business  in  hand. 

After  the  evolutional  system  has  been 
installed  and  is  successful,  it  is  time  to 
call  in  the  professional  systcmatizer. 
There  is  hardly  a  business  that  is  not 
large  enough  to  warrant  the  advice  of  a 
system  expert.  This  expert,  having  made 
system  a  life  study,  will  surely  be  able 
to  bring  from  his  experience  and  observa- 
tions behind  the  scenes  of  the  inside  work- 
ings of  fifty  offices  some  points  that  will 
be  of  great  value  to  the  fifty-first.  He 
will  find  in  that  office  an  organization  to 
appreciate  his  study,  and  on  the  alert  to 
receive  his  suggestions.  His  improve- 
ments will  correct  and  improve  the  grow- 
ing system  with  no  resulting  check  to  the 
growth. 

This  is  the  age  of  System  Scientific 
Management.  Such  men  as  Frederick  VV. 
Taylor  ex-presijcnt  of  the  ."Vmerican  So- 
ciety of  Mechanical  Engineers,  and  his  co- 
workers have  done  more  than  install  sys- 
tems. They  hav;  also  installed  entirely 
new  methods  of  operation,  founded  upon 
life-time  study  of  the  fundamental  laws 
of  management.  They  are  now  ahead  of 
their  times,  but  the  general  awakening  of 
the  industrial  world  is  coming.  Their 
methods,  which  are  the  only  solution  of 
the  stru.rgle  between  capital  and  labor  will 
be  generally  adopted  because  they  reduce 
production  costs  and  increase  wages  sim- 
ultaneously. 

There  are  three  obstacles  which  the 
man  who  undertakes  to  systematize  his 
office  must  overccine. 

The  first  obstacle  is  the  fear  one  natur- 
ally has  of  being  called  theoretical  instead 
of  practical,  of  being  called  "a  dreamer" 
ir  stead  of  "a  doer."  When  it  is  realized 
that  that  man  who  can  manage  the  de- 
tails of  his  work  by  putting  in  writing  a 
description  of  the  simplest  and  the  swift- 
est routine  is  best  fitted  to  handle  large 
undertakings  in  a  business-like  way,  all 
such  criticism  will  die. 

The  second  is,  thinking  that  his  system 
can  ever  be  complete.  By  its  very  nature 
the  .system  of  a  growing  business  is  a 
growing  thing.  It  must  be  constantly 
adaptH.  constantly  increased,  constantly 
improved. 

The  third  obstacle  is  so  called  "red 
tape,"  and  the  fear  of  it.  No  good  sys- 
tem is  ever  "red  tape."  In  fact  "red 
tape"  is  simply  bad  system,  system  that 
has  never  been  tackled  by  all  the  individ- 
uals of  a  loyal  and  interested  organization 
determined  to  answer  the  following  ques- 
tions : 

(1)     How  can  we  simplify? 


(2)  How   can   wc   eliminate? 

(3)  How   can    we   condense? 

The  whole  secret  of  success  is  in  a  con- 
slanl  endeavor  to  answer  these  questions. 
This  constant  attention  can  be  given  only 
by  the  organization  itself.  The  innova- 
tions of  an  expert  who  can.  necessarily, 
give  his  whole  attention  to  the  business 
(or  a  limited  time  only,  are  not  to  be 
.inderrated.  But  the  Lest  man  to  keep 
a  system  going  and  growing  is  the  man 
who  is  vitally  interested  in  the  business 
and  who  has  brought  it  to  the  point  where 
It  can  successfully  compete  with  its  com- 
petitors. 

A  New  Joint  for  Cast  Iron  Pipes. 

The  accompanying  sketch  shows  a  new 
joint  construction  for  cast  iron  pipe.  This 
cpnstr.;ction  makes  an  absolutely  tight 
joint  and  cne  that  at  the  same  lime  gives 
an  unusual  degree  of  flexibility  without 
injury  to  its  tightness.  As  shown  the  pipe 
is  cast  with  a  series  of  circular  shoulders 
in  one  of  which  a  ring  of  vulcanized  rub- 
ber is  inserted.  This  rubber  ring  is  chiefly 
depended  upon  to  secure  tightness.  It  is 
backed  up,  as   will  be  seen,  by  a  lead  key 
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Joint  for  Cast  Iron   Pipes. 

which  is  depended  upon  to  take  the  shear- 
ing stresses  prodiiced  by  longitudinal  com- 
pounds cf  the  pressure,  shocks  or  to  any 
small  n-.o.ement  cf  the  underside.  This 
pipe  has  been  used  successfully  in  France 
and  has  withstood  very  severe  tests.  It  is 
handled  by  Mr.  J.  H.  Taiipct,  1205  Fay- 
ette street,   Pittsburg,  Pa. 


N'ew  Jersey,  which  heretofore  has  led 
in  the  trap  rock  production,  is  now  second 
to  California,  according  to  figures  issued 
by  the  U.  S.  Geolocical  Survey  on  the 
Stone  Indi'stry  of  the  United  States  in 
1907.  According  to  these,  the  total  value 
of  trap  produced  in  California  in  1907  was 
$1,029,749.  while  the  value  of  New  Jer- 
sey's production  was  $99.'>.43t).  The  in- 
crease in  the  case  of  California  was  largely 
due  to  the  increased  demand  for  crushed 
stone  for  rebuilding  the  roads  destroyed 
by  the  earthquake  in    ITOt;. 


Bids  are  being  asked  by  the  State  En- 
gineer and  Svrveyor  of  New  York  for  the 
improvement  of  287  miles  of  public  high- 
ways. 


The  Federal  Government  of  Brazil  has 
had  plans  drawn  for  about  ten  miles  of 
docks  for  Rio  Janeiro,  in  addition  to  about 
two  miles  already  under  contract.  The 
cost  is  estimated  at  $19,.5OO,00O. 


262 


ENGINEERING-CONTRACTING 


Vol.  XXX.     No.  17. 


Methods  and  Costs ;  Some  Old ;  Some 
New. 

Cost  of  Setting  Meters. — The  cost  of 
scttitig  meters  at  Cleveland,  O.,  in  1907, 
was  as  follows,  according  to  the  annual 
report  of  the  Water  Works  Division,  Ed- 
ward   W.    Bcmis,   superintendent: 

Xum-  Average 
bcr  Set.     Cost. 

%-in,  meter  in  basement 2,929    ?  4.22 

%-in.  meter  on  sewer  pipe  . .  1         5.00 

%-in.  meter  in  brick  vault.. 4,368  13.47 
%-in.  meter  in  basement....  14  6.44 
%-in.  meter  in  brick  vault..        9       18.01 

1-in.  meter  in  basement 50        7.13 

1-in.  meter  in  brick  vault...  37  15.71 
1%-in.  meter  in  basement...  10  7.94 
1  %-in.  meter  in  brick  vault. .  10  24.42 
2-in.  meter  in  basement  . .  6  9.96 
2-in.  meter  in  brick  vault...      27       21.97 

3-in.  meter  in  basement 3      30.71 

3-in.  meter  in  brick  vault...      10      31.36 

4-in.  meter  in  basement 2      23.83 

4-in.  meter  in  brick  vault...  8  46.78 
6-in.  meter  in  brick  vault...         1       58.01 

Cost  of  Operating  and  Maintaining  a 
Meter  System. — The  cost  of  operating 
and  maintaining  the  meter  system  of 
Reading,  Pa.,  for  the  fiscal  year  ending 
.April,  1908,  was  $3,568.12,  for  an  average 
of  2,012  meters  in  service.  This  is  at  the 
rate  of  $1.77  per  meter  per  year;  in  the 
preceding  fiscal  3'ear  the  rate  was  $1.75 
per  meter.  The  unit  costs  for  the  sev- 
eral sub-divisions  of  operation  and  main- 
tenance are  given  in  the  annual  report 
of  Mr.  Emil  L.  Nuebling,  superintendent 
and  engineer  of  water  works,  as  fol- 
lows: 

Repairs    S0.878 

Clerical  service 553 

Reading    193 

Delivering  bills 087 

General  test    039 

Sundry  work 015 

Stationery,  etc 009 


Total    $1,774 

The  cost  of  repairs  increased  84  per 
cent  over  the  previous  year,  due  prin- 
cipally to  extensive  repairs  to  large 
meters.  All  other  costs  were  lowered 
considerably. 

Copper  Sulphate  Treatment  for  Re- 
moval of  Anabaena. — Numerous  micro- 
scopic examinations  of  the  .\ntietam 
water  supply  of  Reading,  Pa.,  were  made 
during  the  last  fiscal  year  to  determine 
the  number  of  miscroscopic  organisms 
it  contained.  The  main  object  of  the 
examinations  was  to  find  the  time  when 
the  organism  anabaena  started  to  mul- 
tiply, so  that  the  water  could  be  treated 
with  copper  sulphate,  in  order  to  remove 
this  organism  from  the  water  and  lighten 
the  work  of  scraping  at  the  .Antietam 
filters.  In  his  annual  report  ^fr.  Emil 
L.  Nuabling,  superintendent  and  en.gi- 
necr.  describes  this  work  as  follows:    Be- 


tween .May  4  and  July  11,  the  average 
number  of  standard  units  of  anabaena 
per  cubic  centimeter  contained  in  the 
water  supplied  at  the  .•\ntietam  was  14, 
on  July  18  the  number  had  increased  to 
70;  five  days  later  the  number  was  530; 
on  July  25  the  number  was  640,  and  the 
next  day  they  had  increased  to  770, 
when  the  water  in  the  lake  was  treated 
with  one  part  of  copper  sulphate  to  7,170 
000  parts  of  water.  On  July  27,  the  fol- 
lowing clay,  no  trace  of  anabaena  was 
found  in  the  water.  On  Aug.  5  the  water 
was  again  treated  with  one  part  of  sul- 
phate to  8,460,000  parts  of  water.  The 
only  anabaena  discovered  in  the  water 
between  the  time  it  was  treated  and  the 
end  of  the  fiscal  year  were  4  units  on 
Oct.  17  and  15  units  on  Nov.  21.  The 
effect  of  the  treatment  on  other  organ- 
isms was  not  as  pronounced  as  in  the 
case  of  the  anabaena,  belonging  to  the 
cyanopliyceae,  as  will  appear  in  the  fol- 
lowing table,  which  gives  the  number  in 
standard  units  per  cubic  centimeter: 

.Average  .Average  .\veragc 

number     number     number 

during       dviring       during 

3  months    3  months     balance 

before         after       of  fiscal 

treatment,    treatment,     year. 

Diatoms     46  49  14 

Chlorophyceae   ...21  86  5 

Cjanophyceae    ...34  10  1 

Protozoa    13  5  2 

Rotifera    44  3  2 

Cost  of  Constructing  a  Tunnel. — The 
following  data  abstracted  from  the  Re- 
clamation Record  relate  to  the  construc- 
tion of  the  Columnar  tunnel,  which  was 
constructed  by  contract  between  May  13. 
1907,  and  April  20,  1508.  The  contractor 
was  A.  G.  Moodhe  of  Portland,  Ore. 
This  tunnel  forms  a  portion  of  the  Main 
Canal  of  the  Tieton  Project,  and  is  de- 
signed to  carry  300  second-feet  of  water 
on  a  slope  of  .0045.  The  neat  diameter 
of  the  tunnel  is  7  ft.,  and  practically  all 
the  material  encountered  in  its  construc- 
tion consists  of  basalt  intermingled  with 
volcanic  debris.  There  were  1,764  cu. 
yds.  of  excavation  performed  under  th.e 
contract  in  the  portal  at  an  average  unit 
cost  of  $0.89  per  cubic  yard.  Of  this 
quantity  1,435  cu.  yds.  consisted  of  loose 
material  in  which  large  rock  fragments 
occurred  to  such  an  extent  as  to  pre- 
vent the  use  of  plows  and  scrapers,  and 
excluded  all  masses  of  rock  exceeding  .01 
cu.  yd.  in  volume  and  329  cu.  yds.  of  rock 
that  could  not  be  removed  without  the 
aid  of  powder  including  all  detached 
masses  of  rock  that  exceeded  %  cu.  yd. 
in  volume.  There  were  1.183  lin.  ft.  of 
tunnel  excavated.  The  plant  deprecia- 
tion has  been  estimated  at  50  per  cent 
of  the  original  cost  thereof.  The  United 
States  furnished  power  to  the  contractor 
at  $0.04  per  kilowatt  hour.  0\ving  to 
non-completion  on  time  the  contractor 
suffered   a   penalty   of  $5  per  day   for  7 


days,     .'\bout  84  per  cent  of  the  charges 
for  supplies  was  due  to  explosives. 

Cost  per 

Total  cost.  Lin.  Ft. 

Interest  on  investment   ..$     300    $  0.25 

Preparatory   expense    ....      1,131  .96 

Pl^nt  depreciation   2,052         1.74 

Executive    50O  .42 

Labor    5,53(1        4.67 

Power   1,049  .89 

Penalty    35  .03 

Supplies     1,257         1.06 


Total  contractor's  cost. .  .$11,8->1     $10.02 

Cost  of  Reinforced  Concrete  Culvert. — 

The  following  data  relating  to  the  con- 
struction of  a  4  ft.  reinforced  concrete 
box  culvert  are  taken  from  a  bulletin  of 
the  State  Highway  Department  of  Mis- 
souri. The  work  was  done  under  the 
supervision  of  P.  S.  Quinn,  County  En- 
gineer. The  culvert  contained  28  cu.  yds. 
of  cement  and  2,500  lbs.  of  steel  bars. 
The  concrete  was  a  1-4-8  mixture.  Com- 
mon labor  was  paid  15  cts.  per  hour  and 
carpenters  35  cts  per  hour.  The  cost  of 
materials  was  as  follows:  Cement,  $1.50 
per  barrel  delivered:  sand,  65  cts  per 
cubic  yard  delivered;  crushed  limestone, 
$1.75  per  cubic  yard,  delivered;  steel,  2.3 
cts  per  pound.  The  cost  was  as  fol- 
lows: 

Per  cu.  yd. 

Material —  Total.  Concrete. 

Cement,  23  bbls $  34.50        $1.23 

Sand,   15  cu.   yds 9.75  .35 

Crushed  limestone,  28  cu. 

yds 49.00  1.75 

Steel,  2,500  lbs 57.50  2.05 

Lumber,  delivered    33.60  1.20 


Total,  material    $184.35  S6.58 

Labor — 

Carpenter,  forms,  27  hrs.$     9.45  $0.34 

Helper,  forms,  34  hrs. . . .       5.10  .18 

Steel   placing,  20  hrs....        3.00  .11 
Concrete,   mi.x  and   place. 


101     hrs 15.15 


.54 


Total,  labor   $  32.70  $1.17 

Grand  total    $217.05  $7.75 

The   cost    of    placing    the     steel  was 
$0.0012  per  pound. 


The  grand  total  of  excavation  on  the 
Isthmian  Canal  durirg  the  month  of  Sep- 
tember was  3.1-58.886  cu.  yds.  All  of  this 
except  69,0-35  cu.  yds.  was  taken  from  the 
Canal  prism.  This  is  03.620  cu.  yds.  less 
than  the  record  for  .\ugust.  and  321,-384  cu. 
yds.  less  than  the  highest  record,  that  of 
March.  1008.  There  were  2^>  working  d.ays 
in  September,  one  less  than  in  August,  and 
one  less  than  in  March.  Of  the  grand  to- 
tal of  September  excavation  1,374.856  cu. 
yds.  were  taken  out  by  dredges  and  the 
remainder  was  dry  excavation.  The  aver- 
age rainfall  for  September  for  the  territory 
in  which  excavation  is  in  progress  was 
0.72  ins.,  as  compared  with  11.91  ins.  in 
.August. 
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Methods  and  Cost  01  Constructing  a 
Farm  Drainage  System. •= 

The  farm  has  an  area  of  476.61  acres  and 
is  shaped  as  shown  by  Fig.  1.  It  lies  at 
the  lowest  part  of  a  drainage  basin,  the 
only  natural  outlet  from  which  is  a  shal- 
low coulee,  not  deep  enough  to  prevent 
the  collection  of  water.  The  surface  being 
comparatively  level  elevations  taken  500  ft. 
apart  furnished  sufficient  data  for  making 
plans. 

Surz'eys  and  Plans. — The  level  work 
was  done  by  one  levelman  and  one  rod- 
man,  the  mode  of  procedure  being  as  fol- 
lows :  A  chain  was  made  of  a  single 
strand   of   stovepipe  wire  520   ft.   long,   or 


run  north,  the  course  being  kept  by  sight- 
ing on  the  flag,  which  had  been  previously 
set  at  the  north  property  line.  The  sta- 
tions were  numbered  1,  2,  etc.,  from  north 
to  south,  and  the  lines  A,  B,  etc.,  from 
east  to  west.  E.\tra  readings  were  taken 
at  points  where  there  was  an  appreciable 
depression  or  rise  and  their  location  noted 
with  reference  to  the  nearest  station.  In 
this  manner  the  farm  was  covered  with 
elevations  approximately  500  fl.  apart. 

The  survey  also  included  the  setting  of 
corner  posts.  VV'here  a  corner  was  likely 
to  be  disturbed  by  improvements  the  cor- 
ner was  referenced  in  as  shown  by  Fig.  2. 
The  drainage  system  was  then  laid  out  as 
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Fig.   1 — Plan  of  Tile   Drainage  System    for    Northwest    Experiment    Farm. 


one-tenth  the  distance  between  north  and 
south  property  lines.  Beginning  at  the 
northeast  corner  of  the  farm  a  flag  was  set 
one  chain  west  on  the  north  property  line. 
.A  chain  length  was  then  measured  south 
on  the  east  property  line,  and  the  instru- 
ment set  up  at  this  point.  The  rodman,  as 
he  passed  the  levelman  caught  up  the 
front  end  of  the  chain  and  moved  ahead 
its  length,  when  the  turning  pin  was  put  in. 
Surface  readings  w'ere  taken  at  the  instru- 
ment and  the  turning  pin.  On  reaching 
the  south  line  of  the  farm  one  chain  west 
gave  the  point  for  starting  north  on  the 
next  line,  while  a  second  chain  w-est  gave 
the  point  at  which  to  set  the  flag  for  the 
return  line  south.  The  rodman  then  drop- 
ped   back    to   the    second    line    which    was 


♦Abstract  of  a  Report  on  the  Installation 
cif  an  Experimental  Drainage  System  at  the 
Northwest  Experiment  Farm.  University  of 
Minnesota,  Crookston.  Minn.  Bulletin  Xo. 
110. 


shown  by  Fig.  1.  As  will  be  seen,  the 
main  ditch  had  its  outlet  at  the  northwest 
corner  of  the  farm  into  a  county  ditch, 
built  along  the  north  boundary  of  the  farm. 
This  county  ditch  was  secured  by  organiz- 
ing a  drainage  district  in  the  usual  manner, 
the  farm  paying  merely  its  portion  of 
the  cost.  .As  shown,  the  main  ditch  has 
one  branch.  The  ditches  designated  as  old 
capstan  ditches  had  been  built  in  1903,  as 
part  of  a  previous  attempt  at  drainage: 
they  are  not  further  considered. 

OPEN-    DITCH    SYSTEM. 

The  open  ditch  system  consists  of  the 
main  and  branch  ditches  mentioned  above. 
Open  ditches  were  specified  to  be  3  ft.  wide 
on  the  bottom,  with  1%  on  1  side  slopes. 
but  in  actual  construction  the  bottom  was 
made  of  such  a  curve  as  would  conform  to 
the  shape  of  a  slip  scraper,  the  3  ft.  width 
being  4  to  5  ins.  above  grade  line.  Also 
the  side  slopes  were  modified :   where  ob- 


structions, such  as  a  fence  or  row  of  trees 
occurred  close  to  one  side,  the  slope  of 
that  side  was  made  1  on  1  and  of  the  op- 
posite side  1  on  2.  The  other  physical 
features  of  the  ditches  were  as  follows : 

Per  cent     —Depth,  feet.—    vatlon. 

Ditch.        Krade.        Max.  .Mln.    Av.     <ru.  yds. 
Main    ....0.U7  &  0.04     6.91     3.24     4.«.i     l.i,140 
Branch    ..       0.07  4.77     3.84     4.15       1.914% 

The  excavation  of  these  ditches  aggre- 
gating 17,055  cu.  yds.,  was  done  by  con- 
tract at  14  cts.  per  cu.  yd.  Work  began 
June  18  and  was  completed  on  Nov.  6, 
1907.  On  the  main  ditch  up  to  the  North- 
ern Pacific  Ry.,  2.040  cu.  yds.,  were  re- 
moved by  an  elevating  grader.  This  ma- 
chine averaged  450  cu.  yds.  per  day.  On 
the  section  east  of  the  Northern  Pacific 
Ry.  4,000  cu.  yds.,  removed,  the  machine 
averaging  1,000  cu.  yds.  per  day.  Sixteen 
horses  and  four  men  were  required  to 
operate  the  machine.  To  complete  the 
work  west  of  the  Northern  Pacific  Ry.,  re- 
quired 214  days'  work  for  one  slip  scraper 
with  an  average  of  43.5  cu.  yds.  per  day. 
East  of  the  Northern  Pacific  Ry.,  in  finish- 
ing the  work  after  the  grader,  the  slip 
scrapers    averaged     41    cu.     yds.    per     day. 
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Fig.    2 — Method    of    Referencing    Prop- 
erty   Corner. 

Each  slip  includes  the  wages  of  1V4  men 
and  one  team,  exclusive  of  the  wages  of 
the  contractor,  who  acted  as  foreman,  man- 
aging 4  to  8  teams. 

K  few  stations  were  let  to  subcontrac- 
tors. .Along  the  road  west  of  the  farm  one 
man  and  team  in  six  days  removed  60  cu. 
yds.  per  day.  The  same  man  on  the  branch 
in  10.3  days  averaged  65  cu.  yds.  per 
day:  however,  this  man  and  team  had 
worked  for  six  years  on  ditch  construction. 
Another  outfit  of  two  teams  and  three  men 
on  the  branch  averaged  50  cu.  yds.  per 
team  per  day,  for  10.5  days.  The  con- 
tractors' teams  west  of  the  Northern  Pa- 
cific Ry..  averaged  41. 1  cu.  yds.  per  day. 
which  included  the  finishing  of  the  section 
on  which  the  grader  had  been  used. 

Much  delay  was  caused  by  the  rainy 
weather,  which  softened  the  earth  to  such 
an  extent  that  the  grader  would  not  run 
and  made  the  slope  so  slippery  that  dif- 
ficulty was  had  in  pulling  out  the  slips.  .As 
there  was  no  outlet  when  the  work  was  be- 
gun, the  partially  finished  sections  could 
not  be  drained.  At  the  time  of  a  rain  they 
would  fill  with  water,  which  would  neces- 
sitate the  abandonment  of  the  work  at  that 
point  and  the  opening  up  of  a  new  place. 
These  incompleted  sections,  after  stand- 
ing full  of  water,  were  difficult  to  finish, 
as  they  became  so  slushy  in  the  bottom  that 
teams  could  not  get  through.  The  section 
through  the  deepest  cut  did  not  dry  out  the 
entire    season    and    it    was    with    difficullv 
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that  it  was  completed  the  week  before  the 
ground  froze.  Labor  cost  the  contractor 
$2  per  day  until  harvest  b^'gan,  when  it 
was  raised  to  $3.r)0  per  day.  Teams  with- 
out drivers  cost  $2.">0  per  day.  The  teams 
were  idle  a  number  of  days,  due  to  rain 
and  scarcity  of  help  and  considerable  time 
was  spent  in  attempting  to  drain  the  work. 
Bridges. — Tliere  were  six  bridges  requir- 
ed across  the  farm  ditch ;  one  of  these 
was  a  railway  bridge,  one  a  culvert  and 
four  were  highway  bridges  of  the  general 
construction   shown  by  Fig.  3. 

Koad  Bridge  No.  1.— The  floor  of  tliis 
bridge  was  1(>  ft.  long.  8  ft.  wide,  and  8% 
ft.  above  the  grade  line  of  the  ditch.  Pil- 
ing had  to  be  used.  The  folUnving  was 
the  cost  of  this  bridge : 
8     12".xl2'  cedar   piling  at    23c  per 

lineal    ft $  22.08 

2     1('".kH("x16'    rough    pine,    caps, 

207  ft.  at  $31.00 8.28 

15  3"xl2"x8'  rough  pine,  string- 
ers. 3U0  ft.  at  $31.00 11.16 

S    3"xl2"xl6'  rough  pine,  flooring, 

384  ft.  at  $31.00 11.90 

8    2"xl2"xl6'    rough     pine,    sheet- 
ing. 256  ft.  at  $32.00 8.19 

12     2"xl2"xI6'     rough     pine,     wing 

sheeting.  384  ft.  at  $32.00 12.29 

4     4"x4"x4.5'     rough    pine,     railing 

posts.  24  ft.  at  $31.00 ■  0.74 

4    ■_'"x6"x8'  rough   pine,   side    rail- 
ing posts,  32  ft.  at  $28.00....       0.90 
2    2"x8"x8'     rough     pine,     railing 

caps,  21.3  ft.  at  $28.00 0.60 

4    8'  cedar    posts  for    wings,    2-5c 

each    l.W> 

.8    7'  cedar    posts    for    wings,    13c 

each    1.04 

8    0.5"x22"  drift  bolts,  10c  each...         .80 

4    0.5"x8"  bolts,  5c  each 20 

201b  60-pd.  spikes,  4c 80 

61b  20-pd.   spikes,  4c 24 

Team  and  driver   hauling  lumber,  5 

lirs.  at  43c  per   hr 2.2-3 

Tc.'mi    and    driver    driving   piles,    10 

lirs.  at  45c  per  hr 4.50 

Labor  of  driving  piles,  2  men  10  hrs. 

each   at  20c  per  hr 4.00 

Labor  of  building,  25    hrs.    at    20c 

per    hr 5.00 

Contingencies — extra  wages  for 
foreman,  use  of  pile  driver, 
etc    5  00 


Total   $100.97 

Road  Bridge  No.  2.'— This  bridge  was 
18  ft.  long.  7  ft.  wide  and  7  ft.  above  grade. 
Cedar  posts,  set  by  digging,  were  used  in 
place  of  piles.  The  wings  were  stepped 
back  so  that  the  erds  of  the  plank  would 
reach  the  solid  earth.  The  cost  of  this 
bridge  was  as  follows : 

■20    8'  cedar  posts  at  25c  each $  5.00 

2    3"x8"xl8'    rough   pine,    caps,    72 

ft.  a*  $30  0.) -'.16 

14    .3"x8"xl8'     rough    pine,     flooring. 

504   ft.  at  $30 1.5.12 

4    3"xfi"x7'  rough  pine,  braces,  42  ft. 

at   $28.00    1.18 


10    3"xI0"x9'    rough    pine,    stringers, 

225   ft.  at  $31.00 6.97 

10    2"x8"xI8'     rough    pine,    sheeting, 

240  ft.  at  $29.00 0.96 

251b  00-pd.  spikes  at  4c 1.00 

41b  20-pd.  spikes  at  4c 16 

Man  and  team  hauling  lumber  '/i  day 

at   $4.50  per   day    2.25 

Labor  of  building  and  grading.  25  hrs. 

at  20e   5.00 

Foreman,  7  hrs.  at  30c  per  hr 2.10 

Team  grading,  3  hrs.  at  25c  per  hr . .       .75 

Total     $48.05 

WiiN-cs : 

9    7'  cedar  posts  at  13c  each $  1.17 

6     2"x8"xl2'     rough     pine,     sheeting, 

9(i   ft.   at   $27.011 2.59 

5     2"x8"xl8'     rough    pine,    sliceting, 

120  ft.  at  $29.00 3.48 

51b  60-pd.  spikes  at  4c  per  lb 20 

41b  20-pd.  spikes  at  4c  per  lb 16 

Team   hauling  lumber,  2  hrs.  at  45c 

per    hr 90 


Labor  of  building,  20  hrs.  at  20c  per 

hr    5  20 

2  men  and  team  grading,  4  hrs.  at  0."ic 

per    hr 2.60 
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Fig.    3 — Farm    Road    Bridge. 

Labor  of   building    and    grading,    26 

hrs.    at   20c 5.20 

Team  grading.  3  hrs.   at  25c 75 


Total     $14.!.-. 

Grand  total   $63.10 

Road  Bridges  Nos.  3  and  4.— These 
bridges  were  identical  in  construction. 
They  were  16  ft.  long  and  5.7  ft.  above  the 
grade  line  of  the  ditch.  They  cost  as  fol- 
lows : 
18     7'  cedar  posts,   13c  each $  2.3^1 

4  7'  cedar  posts  for  wing.  13c  each.       .52 

2  3"x8"xI6'  rough    pine,    caps,    64 

ft.   at   $28.00 1.79 

3  3"x6"x7'  rough  pine,  braces,  31.5 

ft.  at  $28.00 88 

9     3"xlO"x9'    rough    pine,    stringers, 

202.5   ft.    at   $31.00 6.28 

13     3"x8"xI6'    rough    pine,     flooring. 

416   ft.  at  $28.00 11.05 

16    2".\8"xl6'    rough    pine,    sheeting, 

341    ft.  at  $27.00 9  20 

5  2".x8"xl6'      rough       pine,      wing 

sheeting.   106.0   ft.   at  $27.00...     2  88 

241b.  60-pd.  spikes  at  4c  per  lb 96 

81b  20-pd.  spikes  at  4c  per  lb 32 


Total     $44.62 

Corrugated  Metal  Culvert. — The  metal 
culvert  was  18  ft.  long  and  4  ft.  in  diame- 
ter, the  bottom  being  6  ins.  lower  than  the 
grade  line  of  the  ditch.  Concrete  solid 
walls  were  built  rising  from  bottom  of 
culvert  to  the  ground  surface,  and  extend- 
ing into  both  banks.  These  walls  were  20 
ins.  thick  to  top  of  pipe.  18  ins.  thick  to 
within  8  ins.  of  the  surface,  and  the  top 
8  ins.  was  12  ins.  thick.  The  top  8  ins. 
was  of  1-6  mortar  and  the  remainder  was 
of  1-4-4  broken  tile  concrete.  Condemned 
tile  was  broken  into  1  to  2-in.  pieces.  The 
walls  were  12  ft.  long  at  the  level  of  the 
top  of  the  pipe  and  20  ft.  long  at  the  sur- 
face. The  forms  were  constructed  by  first 
placing  the  plank  parallel  to  the  slopes  until 
the  concrete  was  carried  to  the  top  of  the 
pipe,  and  up  the  slopes  to  the  surface. 
After  this  had  hardened  for  24  hours,  the 
planking  was  taken  down  and  laid  horizon- 
tal to  construct  the  center  part  of  the 
wall.  This  method  of  constructing  the 
forms  required  a  minimum  of  lumber  and 
no  cutting  of  the  lumber.  The  cost  of  the 
culvert  was  as  follows : 

1  Corrugated  metal  pipe,  4  ins.  diam. 

18  ins.  long,  $6  per  ft $108.00 

Hauling  culvert  from  depot,  2  men 

and  team,  2  hrs.  at  65c  per  hr  1.30 
Labor,  preparing  ditch  for  culvert,  2 

men  3.5  hrs.   ca.   at  30c 1.40 

Bolting  pipe  together  and    lowering 

into  ditch,  3  men,  3.5  hrs.  at 

20c     2.10 

37.5  sacks  of  cement  at  75c  per  sack.  28.12 
5.6    cu.   yds.   of    sand   at    $1.50   per 

cu.  yd    ; .  . .       8.40 

5  cu.  yds.  broken  tile  at  54c  per  cu. 

yd.   for  breaking   2.70 

Labor  of  biilding  abutment,  82  hrs. 

at  20c  per  hr 10.40 

2  men  and  team  grading.  5   hrs.  at 

05c  per  hr 3.25 

Incidentals     3.00 


Total     $175.04 

Railroad  Bridge. — This  bridge  was  a  pile 
bridge   built   by  the   railway   company,  and 
cost  as  follows : 
1  brick  10  ft.  pile  bridge,  at  $10. .  .  .$100.00 

135  cu.  yds.  excavation,  at  30c 4O.,50 

Incidentals  23.05 


Total    $223.55 

TII.F.    niTCH     SYSTEM. 

Tile.— L'sually  the  average  tile  over-runs 
in  length  from  %  to  %  inch.  As  cu.stom- 
arily  made,  the  tile  arc  not  square  on  the 
end  and  many  of  them  are  not  perfectly 
straight,  being  slightly  bowed.  When 
these  irregularities  are  small,  or  do  not 
both  occur  in  the  same  pipe,  they  will  not 
interfere  with  laying.  Tile  are  sold  at  so 
much  per  thousand  pieces,  which  are  sup- 
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posed  to  lay  1,000  ft.  of  drain,  the  over- 
run in  length  balancing  up  the  breakage 
and  inspection.  Where  the  pipes  are  sub- 
ject to  long  shipments  and  hauls,  they  will 
not  always  hold  out,  but  a  good  quality  of 
pipe,  carefully  handled,  under  ordinary 
conditions  will  lay  the  required  number  of 
feet.  The  weight  of  tile  varies  somewhat 
with  the  amount  of  moisture  they  contain. 
A  tile  which  has  been  out  in  wet  weather, 
or  lying  on  moist  ground,  will  weigh 
more  than  if  it  had  been  kept  dry. 

Tile  layers  were  instructed  to  throw  out 
all  tile  which  were  soft,  cracked  or  ill- 
sliaped.  A  crack  through  the  walls  2  ins. 
in  depth  at  the  end,  or  any  irregularity 
which  would  decrease  the  cross  section  of 
the  drain  or  prevent  its  making  a  good 
joint  was  sufficient  cause  for  rejection. 
Table  1  gives  the  information  rela- 
tive to  the  tile  used,  on  a  basis  of  1.000 
pieces,  as  counted  at  the  factory.  Tile 
which  were  crushed  or  broken  were  thrown 
oi't  at  the  car  and  are  entered  under  the 
column  headed  "broken  in  shipment."  All 
the  rejected  at  the  trench  •  include  those 
that  were  soft,  ill-shaped  or  cracked,  caus- 
•;d   cither   in   llie  kiln   or   hauling. 


which  they  are  to  be  dug.  If  for  imme- 
diate use  they  should  be  strung  along  the 
line  of  the  proposed  trench  by  placing  them 
end  to  end  leaving  four  extras  for  every 
100  ft.,  to  cover  shortage  and  inspection. 
In  pasture  fields  where  there  is  stock,  or 
cultivated  fields  where  there  is  liable  to  be 
a  delay  of  some  weeks  before  they  are 
placed  in  the  trench  they  should  be  unload- 
ed in  piles  of  25  or  30.  If  they  are  to  lie 
out  through  freezing  winter,  or  for  several 
month  before  construction,  it  is  best  to 
place  them  in  piles  of  100. 

For  hand  trenching  the  tile  can  be  un- 
loaded w-ithin  2  ft.  of  the  right  side  of  the 
stake  line.  For  machine  trenching,  thcj 
sliould  be  placed  at  least  3  ft  to  the  right 
of  the  stake  line. 

At  the  farm  the  hauling  was  usually 
done  by  five  men  and  three  teams  with 
hayracks.  One  man  passed  the  tile  out 
of  the  car,  while  another  remained  in  the 
field  to  help  unload.  The  fields  were  soft 
and  usually  limited  the  size  of  the  load, 
which  varied  from  1  to  3  tons  in  weight, 
2  to  2%  tons  being  the  ordinary  load. 
The  racks  were  8.\l(i  ft.  and  held  430 
pieces    of   o-in.    or    lilH   pieces    of   4-in.    in 


TABLE    I— SHOWING 

SIZE   AND    COST 

OF    IRAINAGE    TILE. 

Distance 

Cost  Of 

Broke 

Rejected 

No.  ft. 

Make. 

Size  in 

Factory  shipped. 

V'eight, 

distributing. 

at 

laid  ill 

Freight. 

price. 

miles. 

lbs. 

2  miles. 

•A  mile. 

in  car. 

trench. 

trench 

Mason    City . 

..     4 

.  16.50 

$10.08 

440 

6000 

$3.27 

5.7 

7.7 

1032 

t'-  •"•=--  11    . 

4 

2).0> 

7.68 

360 

6000 

3.27 

13.3 

19.0 

997 

Hiit^hirson    . 

■1S  no 

9.60 

36) 

7500 

4.08 

11.0 

44.0 

987 

..      4 

20.-0 

10.53 

342 

6500 

3.54 

41.6 

40.0 

924 

..     5 

27.60 
20.00 

13.77 

2.10 

342 
23 

8500 
7000 

4.63 
3.81 

$2.27 

36.0 

7.5 

15.0 
68.6 

969 

Fertile    

..      4 

975 

Fertile    

28.00 

3.00 

23 

10000 

5.45 

3.25 

14.5 

42.3 

1029.5 

Fertile 

..     S 

40.00 
60.00 

3.60 
5.40 

23 
23 

12000 
18000 

3.90 

5.85 

19.4 
45.0 

43.1 
36.0 

975 

Fertile    

9S2 

Hauling  and  Distr.buting  Tile. — The 
condition  of  the  fields  in  which  the  tile 
are  to  be  distributed  determines  the  size 
of  the  loads.  Usually  a  much  larger  load 
can  be  hauled  on  a  wagon  road  than  in 
the  field.  For  long  hauls  it  is  often  eco- 
nomical to  haul  a  full  load  to  the  field  and 
there  take  part  of  it  off  before  di.stributing. 
For  the  .smaller  size  of  the  tile  a  wagon 
wiih  three  boxes  can  be  used,  but  for  the 
larger  sizes,  or  where  the  land  is  dry,  a 
strong  hay  rack  serves  the  purpose  better. 
The  size  of  the  rack  or  box  necessary, 
and  the  weight  of  the  load  can  be  readily 
computed  from  a  table  of  tile  weights  and 
sizes.  A  convenient  method  of  hauling  is 
to  use  two  teams,  the  drivers  helping  each 
other  to  load  and  unload.  Tile  are  usually 
packed  in  the  car  on  the  side,  being  se- 
curely wedged  to  prevent  their  shaking 
around  and  breaking.  In  loading  on 
wagons  they  can  be  packed  either  on 
side  or  end,  but  in  either  case  should  be  so 
packed  that  undue  breakage  will  not  be 
caused  by  jolting  in  driving  over  rough 
ground.  Tile  loaded  on  end  are  subject  to 
greater  vibration  than  when  loaded  on  the 
side,  but  they  often  load  to  better  advan- 
tage. They  should  be  unloaded  in  the  field 
from  the  outlet  of  the  ditch  up  stream 
taking   *he   ditches    in   the    same   order    in 


one  tier  en  end.  A  wagon  box  3  ft.  wide, 
3  ft.  deep  and  11  ft.  2  in.  Icng  held  285 
5-in.  or  510  4-in.  in  three  tiers  on  end. 
While  actually  working,  teams  traveled  at 
the  rate  of  three  miles  per  ho.ir  loaded, 
and  four  miles  per  hour  unleaded.  Four 
and  five  inch  tile  were  transferred  from 
the  car  to  the  wagon  at  the  rate  of  1,000 
pieces  per  65  minutes,  and  unloaded  in  the 
field  at  the  rate  of  100  nieces  per  54  min- 
utes. Under  these  conditions  the  cost  of 
hauling  and  distributing  was  $1.09  per  ton 
when  the  distance  hauled  varied  from  1% 
to  2%  miles,  with  the  average  of  2  miles, 
and  $0.G5  per  ton  where  the  haul  did  not 
exceed  lii  mile.  The  cost  per  mile  includes 
time  lest  by  breaks  in  wagon  and  harness 
loads  becoming  stalled  and  interference* 
at  car  by  switch  engines. 

(To  be  continued.*) 


The  total  production  of  Pennsylvania 
anthracite  in  1007  was  76.4.32,421  long  tons 
(85.604.312  short  tons),  of  a  spot  value  of 
$163,584,0.56.  The  total  production  of 
bitumii-ous  and  lignite  coal  was  .394,7.59.112 
short  tons,  of  a  spot  value  of  $451,214,842. 


•The  sucreedins  article  will  give  in  detail 
the  methods  used  and  cost  of  excavating 
trench,  both  by  hand  and  by  machine.— Edi- 
tors. 


A  Turbine  Centrifugal  Pump  for  Deep 
Well  Pumping. 

A  centrifugal  pump  of  a  new  type  that 
is  attracting  attention  among  hydraulic 
engineers  on  account  of  its  ability  to  oper- 
ate economically  against  high  heads  in 
deep  bored  wells  of  small  diameter  is  the 
turbine  centrifugal.  We  illustrate  herewith 
a  pump  of  this  type  made  by  The  American 
Well  W'orks,  Aurora,  111.  For  certain 
kinds  of  deep  well  pumping  the  centrifugal 
turbine  will,  it  is  claimed,  attain  a  higher 
efficiency  than  any  other  style  of  pump. 
The  makers  of  the  turbine  illustrated  as- 
sert, however,  that  conditions  favorable  to 
its  use  appear  net  to  be  generally  under- 
stood.    We  quote   them   as    follows: 

"In  'Specifications  for  Centrifugal  Fire 
Pumps'  adopted  by  the  National  Fire  Pro- 
tection Association  in  May,  1907,  the  state- 
ment is  made  that :  'The  turbine  pattern 
of  the  centrifugal  pump,  involving  diffus- 
ion vanes,  is  likely  to  prove  better  adapted 
for  fire-pump  service  than  the  plain  centrif- 
ugal, because  of  its  higher  efficiencies " 
The  manufacturers  of  the  "American" 
turbine  affirm  that  their  experience  of  40 
years  in  making  all  kinds  of  deep  well 
pumps  does  not  corroborate  the  above 
statement  as  the  turbine  has  not  as  high 
efficiency  as  plain  centrifugals  made  bv 
them,  its  only  advantage  being  in  its  abil- 
ity to  operate  against  high  heads  in  small 
bore  holes  where  it  would  be  impossible  to 
install  a  plain  centrifugal  and  in  mine  pimip- 
ir.g,  where  it  will  operate  against  hi'.;h 
heads  with  the  advantage  of  having  all 
the  machinery  except  the  cylinders  above . 
ground. 

To  make  conditions  favorable  to  the 
in-^tallaticn  of  turbines  more  clearly  under- 
stood, the  relative  efficiencies  of  the  differ- 
ent types  of  deep  well  pumps  may  be  stated 
as  follows.  The  single  acting  cylinder, 
which  delivers  the  capacity  of  tl'.e  cylinder 
intermittently  on  the  up-stroke  of  the  pis- 
ton.' is  least  expensive  to  install,  but  "le- 
livers  the  smallest  quantity  of  water.  The 
double  acting  cylinder,  which  delivers  the 
full  capacity  of  the  cylinder  on  both  the 
down-stroke  and  the  up-stroke.  will  deliver 
double  the  quantity  of  water  raised  by  the 
single  acting  cylinder.  This  does  rot  ap- 
pear correct  when  ore  considers  the  great- 
er displacement  of  the  piston  in  the  cylin- 
der on  the  down-stroke,  but  since  the  flow 
is  constant  there  is  no  water  hammer  in 
the  casing  and  the  double-acting  cylinder 
can  be  operated  at  a  higher  speed  and  thus 
readily  delivers  double  the  quantity  of 
water. 

The  turbine  delivers  pract-cally  the  ca- 
pacity of  the  casing  less  tl:e  displacement  of 
the  shaft,  but  turbines  have  not  been  made 
of  a  diameter  less  than  10  ins.,  and  art 
therefore  only  adapted  to  wells  of  com- 
paratively large  bore.  Turbines  now  in  use 
have  a  diameter  of  from  10  to  15  ins.,  and 
deliver  from  18.000  to  72.(K)0  gallens  of 
water  per  hour.  A  turbine  will  deliver 
more    water    from    a   deep    well    than    any 


266 


ENGINEERING-CONTRACTING 


Vol.  XXX.     No.  17. 


oilier  kind  of  pump  except  the  air  lift,  but 
a  turbine  will  ni.'iinlain  an  efficiency  of  50 
per  cent,  while  the  efficiency  of  the  air 
lift     is     only    troni     l-"i     lo     "JO     per     cent. 


Fig. 1. 


Fig.  2.  . 


Fig.  1  Is  section  showins  impellers  of 
four-stage  turbine  centrifugal.  Fig.  2  is 
section  showing  method  of  supporting  dis- 
charge pipe  in  shell. 

The  air  lift,  however.  can  be 
operated  in  a  .smaller  bore-hole,  and 
if  desired  several  wells  can  be  pumped  with 
a  single  air  compression  plant,  whereas 
a  separate  turbine  is  required  for  each  well. 

In  explaining  the  greater  efficiency  of 
the  plain  centrifugal  over  the  turbine  in 
conditions  in  which  there  is  not  a  greater 
lift  to  the  intake  from  the  surface  than 
would  be  overcome  by  the  force  of  grav- 
ity, and  therefore  adapted  for  the  use  of 
the  centrifugal,  the  claim  is  made  that  a 
plain  centrifugal,  w-ill  attain  an  efficiency 
of  60  to  80  per  cent,  depending  upon  the 
size  of  the  pump,  which  compares  with  the 
.50  per  cent  efficiency  of  the  turbine.  In 
a  plain  centrifugal  the  thrust  of  the  shaft 
and  friction  is  less,  resulting  in  the  higher 
efficiency.  This  explains  why  the  turbine 
is  not  so  well  adapted  for  fire  protection, 
but  where  water  is  obtained  from  deep 
wells  a  turbine  may  be  used  to  raise  the 
water  to  the  surface  and  deliver  it  to  a 
two  stage  centrifugal  to  raise  it  to  a  100 
lbs.  fire  protection  pressure  atid  thus  ob- 
tain the  most  efficient  pumping  plant  for 
fire  protection. 

Turbines  are  adapted  for  pumping  water 
from  deep  wells  in  city  water  works,  from 
mines  and  for  factories,  railroads  and  irri- 
gation projects.  The  expense  of  installa- 
tion is  likely  to  exceed  that  of  the  air  lift. 
This  is  due  more  to  the  additional  cost 
of  the  larger  bore  holes  required  than  to 
increased  price  of  mechanical  equipment. 
The   greater    efficiency,    how^ever,    in    most 


cases,  will  recompense  the  additional  cost 
in  a  few  months'  service. 

In  the  turbine  pump  illustrated  here,  the 
intake  of  water  is  around  a  water  step  or 
balancing  chamber  placed  immediately  be- 
low the  lowest  turbine  (Fig.  1).  Any  de- 
sired number  of  stages  may  be  used,  the 
largest  turbines  now  in  use  being  of  the 
four-stage  type.  The  diffusion  vanes  to 
the  impeller  are  placed  at  an  angle  with  the 
axis  of  the  shaft,  and  rotate  at  a  speed  of 
about  l.TuO  revolutions  per  minute.  Placed 
at  this  angle  the  vanes  offer  the  least  pos- 
sible resistance  to  the  water  and  therefore 
develop  highest  efficiency. 

The  turbine  may  be  belt  driven  from 
.my  convenient  power,  but  where  electric 
pow-er  is  obtainable,  an  electric  motor  can 
be  mounted  vertically  on  the  pump  head, 
and  thus  secure  the  most  compact  and 
economical  power.  When  an  electric  motor 
is  used,  it  is  attached  to  the  turbine  shaft 
l)y  ineans  of  a  flexible  coupling  which 
equalizes  any  unequal  alignment  between 
the  motor  and  the  shaft,  and  removes  all 
weiglit  of  the  motor  from  the  pump  shaft, 
allowing  the  motor  and  pump  shaft  to  ro- 
tate independent  of  each  other. 

In  the  superstructure  (Fig.  3)  of  the 
j)unip  at  the  surface,  the  main  shaft  passes 
through  two  sets  of  ball  bearings  which  re- 
duce the  friction  to  the  minimum  and  hold 
the  shaft  in  perfect  alignment.  Iminedi- 
ately  below  the  lower  ball  bearings  is  an 
oil  cellar  in  which  rotates  a  combined 
collar  and  impeller,  which  forces  the  oil 
np    through   a   port    of   the    upper   bearing. 


Fig.    3 — Operating     Head    of    Turbine 
Centrifugal    Pump. 

from  which  it  flows  back  through  the 
lower  bearing  into  the  cellar,  thus  inain- 
taining  an  automatic  force  feed  lubrication. 
For  installations  where  there  is  a  water 
works  system  or  where  water  pressure  is 


obtainable  a  water  step  or  balancing  cham- 
ber is  placed  below  the  ball  bearings  im- 
mediately above  the  discharge  pipe.  Water 
is  admitted  under  pressure  to  the  under 
side  of  the  cap  of  this  water  step,  in  such 
maimer  as  to  make  it  ride  constantly  on  a 
liliiT  of  water.  When  the  water  pressure 
is  sufficient  to  raise  the  top  of  the  step  to 
a  greater  height  than  is  required  lo  insure 
its  resting  on  a  film  of  water,  the  surplus 
water  passes  out  around  the  cap  into  an 
overflow  pipe. 

Leading  from  a  point  in  the  discharge 
pipe,  immediately  above  the  highest  run- 
ner, to  the  water  step  at  the  bottom  is  a 
water  port,  through  which  the  pressure  of 
the  head  in  the  discharge  pipe  is  transmit- 
ted to  another  balancing  chamber  placed 
immediately  below  the  lowest  turbine, 
which  also  tends  to  overcome  the  down- 
ward thrust. 

By  this  means,  it  is  possible  to  entirely 
overcome  the  downward  thrust  of  the 
shaft,  but  in  practice  this  perfect  adjust- 
ment is  not  usually  obtained,  although  the 
thrust  is  very  largely  overcome.  This,  to- 
gether with  the  perfect  bearings,  explains 
why  so  high  efficiencies  are  obtained  in  the 
turbine  as  a  deep  well  pump,  but  the 
greater  number  of  bearings  with  the  result 
ing  greater  friction  show  why  the  plain 
centrifugal  has  higher  efficiency  in  pump- 
ing where  the  pump  can  be  placed  close  to 
the  water  supply." 


The  total  output  of  trap  rock  in  1007  in 
the  United  States  was  valued  at  S4,5<)4,103, 
an  increase  of  $857,.532  over  190G.  The 
chief  gain  was  in  crushed  stone,  which 
forms  the  basis  of  the  trap  rock  indus- 
try and  which  increased  in  value  from 
$3,341.8(53    in    1906    to    $4,280,554    in    l!lo7. 


The  joint  commission  of  Xew  York  and 
New  Jersey  which  is  working  on  a  scheme 
for  building  a  bridge  over  the  Hudson 
River  between  the  two  States  has  now  ta- 
ken up  the  question  of  definitely  locating  a 
site  for  the  structure.  Investigations  which 
have  been  n^ade  in  the  last  year  by  the  en- 
gineers of  the  commission  tend  to  show 
that  the  only  feasible  place,  with  regard  to 
expense,  for  a  bridge  across  the  Hudson 
is  in  the  neighborhood  of  181st  St.,  Man- 
hattan. At  this  point  it  is  claimed  that  a 
I.400-span  could  be  obtained. 


The  largest  daily  record  for  steam  shovel 
excavation  in  the  Central  Division  of  the 
Isthmian  Canal  was  made  on  Sept.  30, 
when  52  shovels  took  out  63,418  cu.  yds. 
of  material.  The  best  previous  record  was 
made  on  July  '.',  when  55  shovels  excavat- 
ed 63,400  cu.  yds.  On  Sept.  28,  shovel 
200,  working  at  Pedro  Miguel,  took  out 
3,100  cu.  yds.,  which  is  the  best  record 
for  a  single  shovel  in  1908.  The  best 
record  for  a  single  shovel  was  made  in 
1007  by  shovel  226.  which  took  out  3.750 
cu.   vds.  on   Nov.    18. 
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LETTERS  TO  THE  EDITORS. 

The   Relative    Durability   of   English 
and  American  Macadam  Roads. 

Sirs;  1  have  read  your  editorial  in 
Engineering-Contracting  and  the  article 
in  the  "Engineering  News"  regarding  the 
relative  behavior  of  English  and  American 
macadam  roads  with  considerable  interest. 
I  believe  that  the  wearing  qualities  in  the 
two  countries  are  largely  influenced  by  the 
difference  in  the  class  of  traffic  sustained. 
However,  I  feel  that  C.  W.  B.  has  neglected 
to  consider,  in  his  comparison  of  the  ma- 
cadam roads  of  the  two  countries,  the  com- 
paratively mild  English  climate  as  con- 
trasted with  the  alternate  deep  freezing  and 
thawing  which  occurs  in  the  Northern 
United  Slates.  Su(  h  action  disintegrates 
tlie  best  of  binders  and  is,  in  my  opinion, 
largely  responsible  for  the  relatively  rapid 
deterioration  of  our  macadam  roads.  In 
this  regard  tarry  or  bituminous  binders 
should  prove  effective  in  automatically  re- 
newing to  a  large  extent  the  binding  qual- 
ities during  the  warm  summer  months,  be- 
sides preventing  loosening  and  scattering 
of  the  surface  materially. 

Very  Truly   Yours. 

J.   G.    H. 

Madison,    Wis.,    Oct.    lo.    1908. 


Methods    of     Deriving    Benefits     for 

County  Drainage  Systems  in 

Indiana. 

Sirs :  In  your  issue  of  Oct.  7.  l9i>S.  Mr. 
-A.  O.  Anderson  asks  for  a  discussion  pf 
methods  used  in  deriving  benefits  for  "coun- 
ty drainage  systems.  I  will  state  as  best 
I  can  the  method  used  in  this  county  (De 
Kalb,  Ind.)  in  the  location  and  construc- 
tion  of  public   drains. 

After  the  petition  is  heard  and  objec- 
tions (if  any)  set  aside,  it  is  then  referred 
to  the  drainage  commissioners  with  an 
order  to  proceed  on  a  certain  day,  to  lay 
ihe  ditch,  view  the  lands  and  to  make  their 
report  upon  a  certain  day  set  by  the 
court.  .\s  the  laying  of  ditches  is  sub- 
stantially the  same  in  all  localities,  the 
writer  will  pass  that  part  of  the  subject 
by.  We  will  assume  that  all  other  work 
lias  been  done  and  we  are  now  ready  to 
make  the  view  to  determine  benefits  and 
damages. 

We  first  make  plats  (see  Fig.  1)  on 
white  cardboard,  of  all  sections  of  land  cut 
by  or  surrounded  by  the  shed  line.  We 
know  what  sections  to  plat,  because  all 
land  supposed  to  be  affected  by  the  pro- 
posed drainage  must  be  described  in  40- 
acre  lots  or  less,  with  the  names  of  the 
owner.s,   township,    range,    etc. 

There  are  three  commissioners,  the  en- 
gineers and  two  others.  We  take  the  plats 
and  walk  the  shed  line.  .A.s  we  pass  over 
any  description  of  land  we  trace  the  shed 
line  on  our  plats.  This,  of  course,  is  done 
free  hand,  but  is  a  great  help  when  office 


work  on  the  report  is  begun.  Having  walk- 
ed around  o.ir  drainage  system  and  traced 
the  shed  line  on  the  plats  with  the  number 
of  acres,  on  the  inside  of  the  shed  line 
marked  on  all  descriptions,  cut  by  it  (of 
course  all  descriptions  inside  the  shed 
line,  and  not  cut  by  it,  will  be  taken  full) 
we  next  wa'.k  up  the  line  of  the  ditch  that 
we  wish  to  finish  first  (usually  the  main) 
and  estimaie  the  numlier  of  acres,  in  each 
description  that  will  be  redeemed  by  the 
ditch.  This  we  call  first  benefits.  At 
the  same  time  we  estimate  the  money 
value  that  this  ditch  will  be  to  the  land 
so  affected.  We  next  proceed,  ir.  the 
the  same  manner,  to  determine  the  acreage 
of  each   description   that   can  be  reclaimed 


size,  towns  and  in  fact  all  corporations 
and  properties  turning  water  into  the  ditch 
are   assessed    for   its   construction. 

The  report  is  next  made  to  the  court 
and  upon  being  established,  a  superintend- 
ent of  construction  is  appointed.  He  col- 
lects 10  per  cent  of  the  assessed  benefits 
each  month  or  enough  thereof  to  con- 
struct the  drain.  The  assessed  benefits 
must  always  exceed  the  cost  of  construc- 
tion or  the  ditch  cannot  be  established. 

-As  for  the  durability  of  cement  tile, 
they  are  being  used  to  a  large  extent  in 
this  locality,  but  their  use  has  only  been 
going  on  for  two  or  three  years  which  is 
not  sufficient  time  to  give  conclusive  re- 
sults. However,  the  writer  examined  ce- 
ment   tile   that    stood    in    low   ground,    un- 


£^nq.Co/7^r 


Flg.l. 

Plat    shows    how    shed    line    is    run    and  method    of   classifying   acreage.      FIpIiI 
are   made   on   scale   of   S-in.    to   the  mile  and  one   plat   to  the  section. 


plats 


by  short  side  drains  which  depend  upon 
the  main  ditch  for  their  outlet,  but  which 
are  not  directly  conected  with  it.  This 
land  we  assess  as  second  benefits.  Hav- 
ing taken  out  the  firsts  and  seconds  we 
call  all  the  rest  shed  land  and  assess  it  ac- 
cordingly. You  will  notice  that  we  usual- 
ly make  only  three  classes,  but  there  are 
conditions  which  will,  in  justice  to  all  con- 
cerned, require  four  or  even  more  classes 
of    benefitted    land. 

Under  the  law  of  Indiana  a  property 
owner  is  supposed  to  take  care  of  the 
water  from  his  lands  for  whatever  dis- 
tance if  flow-s  until  it  reaches  a  state 
stream.  If  a  ditch  is  found  to  damage 
some  property,  damage  is  awarded  it. 
Railroads,    townships,   cities   of    the   leaser 


protected  during  last  winter,  and  those  on 
the  bottom  of  the  pile  showed  no  signs 
of  decay,  though  they  stood  in  mud  and 
water,  which  was  continually  freezing  and 
thawing.  In  the  writer's  opinion  there  is 
no  question  as  to  which  is  the  belter,  clay 
or  cement  tile,  if  the  cement  tile  is  made 
of  good  material  and  made  right.  The 
cement  tile  will  take  more  water  through 
the  shed,  has  greater  strength  and  will  out- 
weather  clay  tile  two  to  one.  Just  the 
other  day  while  on  a  ditch  we  noticed  a 
cement  pipe  10  ins.  in  diameter  across  the 
highway.  The  lop  of  the  pipe  had  been 
poorly  protected  and  lay  exposed  to  the 
wheels  of  vehicles.  This  pipe  by  con- 
stant wear  had  a  hole  of  about  2  ins.  in 
diameter  worn  through  it,  but  did  not  show 
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the    usual    signs    of   crushing    as    clay    tile 
does  wl.fii   exposed   under   like  conditions. 

Pllll.ll'    Hol-.MA.N. 

608    S.    iM.iin    Si.,    .\ub.irn.    Ind.,    Oct.    HI 
!!  08.     ' 

A  System  for  the  Sizing    and    Filing 
01   Plats. 

Sirs :  I  am  nuich  inleristed  in  the  matter 
of  records  and  the  filing  of  llicm.  I  have 
read  the  chapter  on  the  subject  in  Mc- 
Cullough's  "Engineering  Work  in  Towns 
and  Cities"  and  have  followed  the  numer- 
ous articles  in  Kngineerinx-Contracting. 
I  offer  the  following  as  an  elastic  and 
economical  system  fcr  the  s'zi.-.g  and  filing 
of  plats.  Take  ihe  standard  width  of  30 
ins.  and  subdivide  it  by  sawing  the  roll  in 
two  pieces  of  15  ins.  each.  Size  the  length 
thus:  Size  1,  15.\22  ins.  Size  2,  15x24  ins 
Size  3,  15x36  ins.  Size  4,  15x48  ins.  Size 
5.  30x24  ins.  Size  6,  30.\36  ins.  Size  7, 
30x48  ins. 

Make  48  ins.  the  niaxinuim  length.  Each 
drawing  will  be  mimbered  scriahy  irrespec- 
tive of  size  or  nature  of  the  work,  viz.,  a 
drawing  whose  serial  is,  say,  53,025  might  be 
put  on  a  15x!2  in.  sheet,  file  it  as  53,025-1 
on  a  shelf  bearing  "Size  1  53,000  to  54,000"' 
on  its  outer  edge;  if  the  shelf  is  Ions,  sub- 
divide it  into  a  number  cf  sizes.  1  write 
"shelf,"  a  "drawer"  would  do  as  well. 

Supoose  the  next  job  req'ired  say  24x40 
ins.  of  space,  use  a  size  7  30x48  ins.  and  file 
it  as  53,026-7  on  the  Size  7  shelf.  Suppose 
the  next  work  req.iir;d  40xo()  ins.  of  space, 
use  two  Size  7  placing  the  48  ins.  to  cover 
the  40  ins.  required  and  the  two  30  in.  (60 
in.)  to  cover  the  required  56  ins.  (o-ver- 
laping  each  %  in.).  The  prints  from  these 
sheets  might  properly  be  pasted  together 
hut  the  tracings  should  be  kept  separate  and 
filed  as  53,027-7A,  53,027-7B  and  pla.ed  on 
the  Size  7  shelf.  Each  size  governs  its  own 
particular  part  of  the  filing  vault,  or  safe. 

A  careful  record  goes  without  saying. 
A  book  suitably  ruled  would  at  a  glance 
locate  a  needed  drawing.  S  :pp3se  a  year 
or  so  after  the  last  drawing  53,027-7.A., 
52,027-7B  was  made,  John  Dow  came  int  j 
the  cflice  with  a  print  bearing  .53,027-78, 
and  required  information  r.bout  the  rest  of 
it.  Size  7  would  be  the  only  sizes  to  look 
over. 

The  tracing  record  book  would  show  the 
tracing  number,  size,  order  number,  name 
of  the  one  giving  the  order,  his  order  num- 
ber (if  any),  nature  of  the  work  and  date 
and  might  read  thus: 

53.027-7A  i  2,306  |  John    Dow  |  77  | 
plat   of   allotment    !    June   2.    li)07.    | 

This  could  be  cross  indexed  elsewhere  of 
course,  but  the  foregoing  relates  to  sizes 
of  drawings  only  and  is  in  use  in  a  most 
satisfactory  manner. 

Hoping  the  foregoing  may  be  of  use  or 
assist  in  the  solving  of  the  problem.  "Stan- 
dardizing of  Plats,"  I  am, 

A.  W.  Saunders.  C.  E. 

769  Highland  Ave. 

Johnstown,  Pa.,  Oct.  5,  1908. 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have  on 
lile  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  tins  pa 
yer,  yuu  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
^iNEERiNG-CoNTKACTi.\G.  If  you  are  in  the 
.•narket  for  tools,  machinery  or  supplies,  tell 
as  and  we  will  notify  promptly  the  leading 
iianufacturers. 

No.  0919.  Skylights,  -.\mcrican  Sk.vllglit 
and  Iron  Works.  Jl.'.  Itiniiulijh  Ave.,  Jersey 
Cit.v,   N.  J. 

A  2D-page  calalos  tlesiMiptlve  of  the  sky- 
light made  by  this  uomiJany.  Drawings  show 
how  the  skyliglUs  are  made  water  tight 
These  skylUhts  have  been  used  in  llu-  I'.  S. 
capitol  building  at  Washington.  Am^aiatus 
for  opening  and  closing  skylights  of  various 
kinds  are  shown. 

No.  0920.  Turbine  Pumps — Lea  Equip- 
ment Co.,    136   Liberty  St..   New   York. 

A  IG-pago  cataing  telling  of  the  Lca-Degen 
turbirc  pump,  and  desc-iibing  the  test.s.  with 
the  results  obtainid.  made  with  this  pvimp 
by  Prof.  Denton,  of  Hoboken.  N.  J.  Anyone 
interested  in  pumpiu.g  should  have  this  pam- 
phlet,  known  as  Bulletin   G. 

No.  0921.  Four-wheel  Scrapers.  —  The 
Maney  Mfg.   Co..   East  St.  Louis.  111. 

Deseiihes  and  illustrates  in  detail  the  con- 
struction and  operation  of  a  four-wheel 
scraper  which  the  makers  claim  will  move 
dirt  35  per  cent  cheaper  than  any  other 
form  rf  Ec::'i:e:.  Compaiative  figures  of  cost 
cf  ope.au.n  based  on  tests  are  given.  The 
machine  is  an  interesting  one  and  earthwoik 
contiactois  should  get  information  concern- 
ing it. 

No.  0922.  Dallett  Hand  Rock  Drill.— Thos. 
H.   Dallett  Co.,  Philadelphia.  Pa. 

This  4-page  circular  describes  the  hand 
rock  drill  being  put  on  the  market  by  the 
ccmpary  named  above.  This  diill  is  con- 
structed on  the  Eame  lines  as  this  company's 
plug  drill;  but  is  of  greater  capacity,  it  being 
able  to  diill  a  1%-in.  hole  4S  ins.  deep.  The 
dii-l  weighs  :ri  pounds.  Rock  men  will  be 
interested  in  this  circular. 

No.  0923.  Kno-Burn  Metal  Plastering 
Lath. — Northwcst'iii  Expanded  Metal  Co.. 
Old  Colony  Bids-.   Chicago,   III. 

This  little  pamphlet  contains  a  lot  of  use- 
ful irforniaticn  concerning  metal  lath  and 
riastciing.  It  discusses  speciiicatiuns  for 
lath,  method  of  applying  lath,  interior  work, 
wall  plaster,  stucco,  finish  of  walls,  and 
gives  tal.lis  of  areas  covered,  etc..  etc. 

No.  0924.  Reinforced  Concrete  Fence  Posts. 
— The  Luck  Ceineut  Post  Co..  .\uroia,   III. 

Describes  a  model  for  making  reinforced 
concrete  posts  and  methods  of  molding  with 
general  discussion  of  the  advantages  of  con- 
ciete  posts  and  numerous  illustrations  of 
concrete  post  fences,  stock  and  lawn  fences. 

No.  092.).  Dumping  Trucks  and  Carts. — 
Senderling  Mfg.  Co.,  Neiv  York,  N.  Y. 

The  dumping  trucks  described  and  illus- 
trated in  this  12-page  pamphlet  embrace  two 
special  features  in  construction  and  opera- 
tion. (1)  The  load  support  shifts  its  position 
so  as  to  follow  the  center  of  gravity  of  the 
load  when  bcin.g  dumped.  This  prevents  a 
heavy  blow  when  the  tail  end  of  the  body 
strikes  the  ground.  (2)  The  load  in  dump- 
ing is  transferred  from  a  point  for-ward  of 
the  axle  to  a  point  rearwards  of  the  axle. 
The  several  styles  of  trucks  and  one-horse 
carts  made  by  the  company  are  shown  by 
illustrations  and  are  briefly  described. 

No.  092f>.  Dumping  Wagons.— The  Eagle 
Wagon  Works.  Auburn,  N.  Y. 

This  pamphlet  describes  the  bottom  dump- 
ing wagon  made  by  the  firm  named.  The 
special  parts  and  the  opei-ating  mechanism 
are  illustrated  in  detail  and  their  advan- 
ta.geous  features  are  pointed  out.  Special 
clairrrs  for  strength  are  irr.ade. 

No.  0927.  Water  Meters.— Pittsburg  Meter 
Co..  East  Pittsburg.  Pa. 

This  is  a  handsornel.v  printed  descriptive 
catalog  of ,  50  pages.  The  utility  of  water 
meters  is  discussed  and  the  "Keystone"  me 
ter  is  described  in  di^tail  with  illustrations  of 
all  Important  constructive  portions.  The  de- 
scriptive text  is  inteti'Sting  and  there  is  the 
usual  catalog  matter  regarding  sizes,  capaci- 
ties, etc..  etc.,  giving  information  likely  to  1  e 
wanted  by  i)urehasers.  One  of  the  special- 
ties illustrated  and  described  Is  a  meter 
reader's  book  which  should  Interest  water- 
works offielals. 


No.  0928.  Testing  Machines.  -  lilehle  lirus. 
Ti'Stlng  MuchltK-  Co..  Phllad.  Ipliia,  fa. 

This  large  size  44-|iUBe  book  Is  devoted 
entirely  to  testing  apparatus  for  cements,  as- 
phalts, stones,  etc.  Tile  complete  line  of 
testing  maehlneH  and  aftpllances  and  testing 
laboiatory  ai)paratus  made  by  this  company 
Is  generally  well  known  to  engineers  and  lhi» 
paMll)hlel    will    be   of   decided    interest. 

Ni[.  0929.  Reinforced  Concrete. — Turner- 
Fornian  Concrete  Steel  Co..  Philadelphia,  Pa. 

This  company  uses  cold  twisted  niediun% 
steel  bar  reinforcement  fabricated  into  unit 
fi.'imes  before  being  idaced  in  the  molds. 
The  i>am|)hlet  shows  bullillngs  constructed 
with  details  of  reinfor<:enunt  and  quite  full 
descriptions  of  the  work. 

No.  0931).  Rosendale  Cement.— The  Consol- 
idated  Rosenilale   Cement   Co.,  New  York. 

This  pamphlet  describes  the  character  and 
physical  jiroperties  of  the  natural  cements 
made  at  Rosendale,  N.  Y.,  and  shows  a  num- 
ber of  very  handsome  views  of  structures 
which  have  been  built  of  this  cement. 

No.  0931.  Railway  Signals.— The  Hall  Sig- 
nal Co.,  New  York. 

A  21-page  pamphlet  devoted  to  relays 
used  in  connection  with  the  signals  Installed 
by  this  comi  anj'.  Various  styles  of  relays 
are  illustrated  and  relays  for  dllTeient  pur- 
poses. This  pamphlet  is  known  as  Circular 
No.   11. 

No.  0932.  Metal  Sheet  Piling.— The  Jones 
&  Laughlin  Steel  Co.,  Pittsburg,  Pa. 

A  bulletin  telling  of  a  new  sheet  pile 
made  up  of  I-beams  and  special  rolled  shap- 
ed to  hold  together  two  1-ijeams.  EKher 
rectangular  or  circular  cofler  Gams  can  be 
built  with  them.  The  many  adv. images  of 
these  piles,  as  claimed  by  the  manulacturer 
are  listed.  It  is  stated  that  |)iles  46  ft.  long 
of  this  style  have  been  driven. 

No.  0933.  Loccmotives.  —  Vulcan  Iron 
Woiks,   A\  ilkesLane,  I'a. 

Ti.is  company  mar.i;Iacti;:es  locomotives 
of  many  t,\  pCo  and  sizes  lr\>m  a  small  log- 
ging engirre  to  a  contractor's  dinkey,  a 
switching  engine  and  the  mogul  and  con- 
solidation types.  For  each  class  or  i.vpe 
ti.ey  issue  a  leaflet  giving  full  infoimation 
its  to  cylinders,  wheels.  weight.  traction 
fi  rce  hauli^e  ea- acity.  wheel  base,  general 
capacity,  wheel  base,  dimensions,  tank  ca- 
pacity and  fuel  capacity.  These  folders  are 
i.eatiy  1.111. ted  and  are  mailed  on  request. 

No.  0934.  Ventilating  Fans. — Vulcan  Iron 
Woiks,   Wilkeslaire.  Pa. 

A  leaflet  illustrating  and  telling  of  mine 
ventilators  and  ventilating  fans  manufac- 
tured    L>    this   com]  an: . 

No:  0935.  Electrical  Exploders. — Star  Elec- 
tric Fuze  Works,   Wilkescarre,   Pa. 

A  12-page  pamphlet  telling  of  Star  ex- 
ploders and  battel  ies  and  snowing  how  la 
use  tnern.  Toe  directions  given  are  illus- 
trated ty  small  cuts.  Pnce  lists  of  ex- 
pKuei'S  are  ^iven  in  li.e  back  of  the  cat.-i- 
log. 

No.  0936.  Portland  Cemert  Machinery. — 
Vulcan  Iron  Works,    Wilkesbarre,  Pa. 

A  24-page  catalog  leautiiullv  piinted  ami 
ariisiicaily  gotten  up  s.. owing  kilns,  ririn^^ 
hocds.  smoke  stacks,  stone  uryeis.  cliiiKe. 
coolers  and  other  Portland  cement  making 
machinery    manufactured   bv    this   companj. 

No.    0937.     Portable    Elevators New    York 

Revolving  Portable  Kle\ator  Co.,  450  Prince- 
ton Ave.,  Jersey  City,  N.  J. 

A  24-page  catalog  descrir.ing  this  revolv- 
ing portable  elevator,  tor  use  in  waiehouses. 
factoiies.  mills,  stoielicuses.  or  any  p. ace 
where  boxes,  barrels  or  tales  are  to  Le 
handled.  1l  acts  as  a  truck  in  cairying 
things,  besides  being  alle  to  elevate  them 
to  such  heights  as  the  size  of  the  nrachine 
will   allow. 

No.  093S.  Can  and  Bag  Carrier. — Wirt  & 
Knox  Mfg.  Co.,    Phib.delpliia,   Pa. 

This  can  and  bag  carrier  is  being  used 
extensively  throughout  the  country  in  street 
Cleaning,  especially  where  the  patrol  s.\s- 
tem  is  used.  Eitiier  a  lan  or  Lag  can  be 
placed  on  the  carrier,  the  street  sweeper 
I  utting  his  collected  sweepings  into  the  re- 
ceptacle. 

No.  0939.  Electric  Rock  Drills. — Northern 
Electiic  iifs.  C'o..   .Madison.  Wis. 

A  2S-page  catalog  telling  of  this  new 
drill,  whicn  is  said  to  be  a  lartical  departure 
tiom  the  other  make  of  lock  drhls  using 
electricity  as  power.  The  drill  is  said  to 
operate  without  vibration  when  running  at 
lull  SI  eed  and  to  Le  economical  in  i.ower  in 
ooeration.  The  tiamphlet  shows  the  prin- 
ciple on  which  the  drill  woiks.  Other  pro- 
ducts of  the  conipai  y  are  sLi.wn. 

No.  0940.  Portland  Cement. — Old  Domin- 
ion Portl.ond  l^ement  Co.,  Real  Estate  Trust 
Bldg.,    Phlladelrhia.    Pa. 

An  S-pagt*  leatlet  showing  reinforced  con- 
crete chimne\s  and  manufacturing  plants 
built  with  Old  Dominion   Portland  cement. 


October  21,  1908. 
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Bds    Asked 

Bridges 

Buildings 

Roads  and  Streets ... 

Sewers 

Water  Supply 

Excavation 

Miscellaneous    

Material,  Machines,  etc. 
■Contracts  Let 


AGES 

19 
19 
L'O 
20 
21 
21 
■  21 
21 


We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  hidding  prices,  etc.,  will  bj 
especially  acceptable. 


Bids 

Opei 

Oct. 

21. 

Oct. 

22. 

■Oct. 

22.    . 

Oct. 

2a. 

Oct. 

24. 

Oct. 

26. 

Oct. 

2ti. 

Oct. 

21).   , 

Oct. 

2ti. 

Oct. 

2IJ. 

Oct. 

26. 

Oct. 

27. 

Oct. 

2V. 

•Oct. 

27. 

Oct. 

:io. 

Oct. 

;{i. 

Oct. 

SI. 

Nov. 

2. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

viov. 

.T. 

Nov. 

6. 

Mo, 

( 

Nov. 

11. 

Nov. 

11. 

Nov. 

12. 

BIDS  ASKED 
Bridges. 

n.  See  Issue. 

Akron,    O Oct.  14 

InilianapoUs,   Ind Oct.   H 

Bateville,   Ark Oct.  21 

Cincinnati,    O Oct.     7 

Wilmington,   O Oct.     7 

San    Bernardino,    Cal Oct.     7 

Cambridge,   O Oct.  14 

Lvnchburg,  Va Oct.  21 

WilUistane,   Pa Oct.  21 

Franklin,   Ind Oct.  21 

Auburn,   Ind Oct.  21 

Portsmoutb,   O Oct.   14 

ilattoon.    Ill Oft.  21 

Somerset,  Pa Oct.  21 

.lacksonville.    Fla '^'■''-  „.' 

Brvan,   O : Oct.  2 

Richmond.    Ind Oct.  21 

Salem,  Ind Oct.  21 

Vincennes.   Ind Oct.  21 

Princeton,    Ind "ct.  21 

Toledo,    O Oct.  2 

Fargo,   N.    Dak Oct.  21 

.\ustin,  Tex <Jcl.    14 

Tipton,   Ind Oft.  21 

Fiankforl,    Ind Oct.    H 

Toledo.    O Oct.   21 

Cle\  eland,  O Oct.  21 

Charles    City,    la Oct,  21 


Buildings. 

Oct.     21.  Mitchell,  S.  Dak Oct.     7 

Oct.     21.  Ann   Arbor,    -Mich Oct.     ■ 

Oct.     21.  New  York,  N.  Y Oct.  14 

Oct.     22.  Ontario,  Cal Oct.  14 

Oct.    22.  Pittsburg,  Pa Oct.  21 

Oct.    22.  L.etroit.  .Mich .^Oot.  2J 

Oct.     23.  Fort    Uupont.    Del bept.  di) 

Oct.    26.  New   York,   N.    Y Oct.  2 

Oct.    26.  St.   Joseph,  Mq Oct.  -1 

Oct.     27.  Yarmouth,    N,    S Oct.  14 

Oct.     27.  Keokuk,    la .■ Oct.  14 

Oct.    27.  Long  Island  City,  N.  ^l Oct.  21 

Oct.    2S.  Ballimnre,    Md X"^?-  „J 

Oct.    28.  Otisxille.    N.    Y Oct.  -1 

Oct.    29.  Cambridge,    O iP,r.\ 

Oct.     30.  Carthage,    Mo Sept.  ^u 

Oct.     30.  Honolulu,  Hawaii   Oct.   14 

Nov.      2.  Chicago,    111 X  .■  ,i 

Nov.      3.   Brunswick,  Ga -Oct.   14 

Nov.      4.  North    Chicago,    111 Sept.  30 

Nov.      4.   Marietta.  Ga^    -Oct.      ' 

Nov.      5.  Cleveland,    O Sept.  3U 

Nov.      5.  Winheld,  Kan Oct.      ( 

Nov.      5.  Guthrie.   Okla.    Oct.  14 

Nov.     S.  Sacramento,  Cal ot^J-  -J 

Nov.      7.   Eugene,    Ore. Oct.   14 

Nov.     7.  Weehawken.    N.    J S^J'     7 

Nov.      9.   St.   Paul,  .Minn Oct.      I_ 

Nov.    10.  Toledo.    O     .....  •; Oct.     . 

Nov.    10.  Schenectady,   N.    Y Oct.  14 

Nov.  10.  White   Plains.  N.   Y Oct.  -I 

Nov.   11.  Newbern,  N.  C Oct.  - 

Nov.   16    lola.   Kan.    .. Oct.  -1 

Nov.    17.  Crookston,   Mmn Oct.   14 

Nov.    19.  Rawlins.  Wyo Oct.    M 

Nov.  20.  Trinidad.   Col Oct.  ^ 

Nov.  24.  Baker  City,  Ore Oct.  -i 

Roads  and  Streets. 

Oct.  21.  Oakland.  Cal Oct.     7 

Oct.  21.  Cleveland,   O. Oct.     / 

Oct.  21.  Rrooklyn.   N.   Y Oct.  14 

Oct.  21.  Brooklyn.  N.   Y Oct.  14 

Oct.  22.  Waynesburg.   Pa Jjct.     i 

Oct.  22.  Pitt-sburg,   Pa -Oct.     ' 

Oct.  23.  Cincinnati,     O bept.  Ju 

Oct.  24.  Portland.  Ind 'J'^'-  ^* 


Oct.    24.  Oakley,    o Oct.  21 

Oct.    24.   Burlington,   la Oct.  21 

Oct.    24.  Ballinune.  Md Oct.  21 

Oct.    21.   Lexington,    Ky Oct.  21 

Oct.     2fi.   VVilkesharre,  Pa Oct.     7 

Oct.    26.   Portland,   Ind Oct.  21 

Oct.    26.  Indianapolis,    Ind Oct.  21 

Oct.    26.  Kansas  City,  Mo Oct.  21 

Oct.    27.   Umg  Island  City,  N.   Y Oct.  21 

Oct.    27.  Kansas  City,  .Mo Oct.  21 

Oct.     28.  Ottawa,  Kan Oct,  14 

Oct     2S.   Brooklyn,    N.    Y Oct.  21 

Oct.    2S.   Springneld,    O Oct.  21 

Oct.    29.  New    York,  N.   Y Oct.  21 

Oct.    29.  Harrlsburg,   Pa Oct.  21 

Oct.    31.  Greeneastle,  Ind Oct,  21 

Oct.    31.  Cleveland,    O Oct,  21 

Oct.    31.  Louisville,    Ky Oct,  21 

Nov.     2.  Tipton,    Ind Oct.  21 

Nov.     2.   Lebanon,     Ind Oct.  21 

Nov.     2.  .Jasper,    Ind Oct.  21 

Nov.     2.  Newport    News.    Va Oct.  21 

Nov.     2,  Crown    Piint,    Ind Oct.  21 

N  IV.     2.  Columbus,  Ind Oct.  21 

Nov.     4.  Monlieello,    Ind Oct.  21 

Nov.     Ti.   I'rankfort.  Ind Oct.  21 

Nov.     6.  Cincinnati,    O Oct.  21 

Nov.     6.  Cincinnati,  O Oct.  21 

Nov.     6.  Greenfield,  Ind Oct,  21 

Nov      7.  Crawfordsville.  Ind Oct.  21 

Nov.     9.  Altany,    N.    Y Oct.  21 

Sewers. 

Oct.     21.  Louisville.    K\ Oct.     7 

Oct.     22.   Milwaukee.    Wis Oct.  21 

Oct.     22.   Litchiiel.i.    .^.inn Oct.  21 

Oct.     23.  Fort    Uu   Pont,    Del bept.  30 

Oct.     24.  Seattle,  Wash Oct,    14 

Oct.    24.  De  Pere,  Wis. •  Oct.  .1 

Oct.     26.  Wilkesbarre,     Pa Sept.  30 

Oct.     26.  Aberdeen.    S.    Dak S^*^''  1? 

Oct.    26.  Omaha,  Neb Oct.  21 

Oct.    26.  Bel.il,   Wis Oct.  2 

Oct.    27.  Long  Island  City,  N.  Y .Oct.  21 

Oct.     28.  Rye,    N.     Y Sept.  30 

Oct.    28.  Springfield,    O Oct.  2 

Oct.    28.  Columbus,    O Oct.  2 

Oct.    29.  Cleveland,    O Oct,  21 

Oct.    29.  New  Yoik.  N.  Y Oct.  21 

Oct.    30.   Buffalo.    N.    Y Oct.  21 

Nov.      2.  Selma,    Cal Oct.     7 

Nov.      2.  Elizabeth.  N.  J Oct.  14 

Nov.     2.  Washington.  ^.  O Oct.  Ji 

Nov.      4.  Wyoming,   O • Oct.    M 

Nov.     6.   Spencer,   la. Oc  .  - 

Nov.     7.  San   Diego,   Ca! Oct.  21 

Dec.       1.  Guayaquil.    Ecuador   Oct.     t 

Water  Supply. 

Oct.     21.  Fast   Liveri  ool,  O Oct.    14 

Oct.     26.  West   Allis,   Wis -Oct.   14 

Oct.     28.  Verona.    N.     1. n?t    "1 

Oct.    28.  Brooklyn,  N.  V Oct.  -1 

Oct.    28.  Brooklyn,    N.    Y Oct.  2 

Oct.    28.  Chicago.    Ill Oct.  .1 

Uct.     29.   Helena,    Mont Xl    91 

Oct.    29.  Richm-nd.  \a Oct.  -j 

Oct.    29.  Cincinnati.  O a      ,'  '^k 

Oct.    30.  Passaic,     N.     J g*-'-.'   JS 

NOV.     2.  echoes.     N      Y Sep  .  16 

Nov.     3.  Mendota,    %\is. Oct.  il 

Nov.     9.  Kansas  City,  Mo Oct.  ^1 

Nov.  12.  Toledo,    O.     Oct.  -I 

Nov.  16.   Haitwell     O. Oct.  21 

Nov.  23.   Wilmington.    Del Olt.   2t 

Miscellaneous. 

Oct      21.  San  Francisco,  Cal.,  „  .    ,  , 

^^"^  Fire  Boats.  Oct.  14 

Oct.     21.  Brooklyn,  N.  Y.,  . 

Fencing.  Oct.  14 

Oct.     24.  Chicago,   111..  .         t,t     ,     ,-,  .      - 

"  Foundation    Work,  Oct.     . 

Oct.     26.  National    Soldiers  Home.^^_  ^^^      . 

Oct.     22.  Chicago,  ^in^^^^^^^^  ^^^^^^^    ^^^    ,, 

Oct.    23.  East  Dennis,  Miss., 

Stone   Jetty,  Oct.  21 

Oct      24.  University,  -Ma..  ^  .    ,< 

^^'-  Heating  System.  Oct.  14 

Oct.  26.  Ri-l^^^^j.^ijfj.^i,  Removal.  Oct.  21 
Oct.  28.  New  York,  N.  Y..  ^^^^  ^^^^  ^^^  ^^ 
Oct.     30.  Bi-ooklyn,  N.  Y.,  ^^^^  ^^^^    ^^^    ,^ 

Oct      30.   Rondeau,  Ont., 

Breakwater.  Dredging.  Oct.  H 

NOV.  2.  Washington.  DgC..^^,i„,,  ^ug.  5 
-Nov.     2.  Detroit,  Mich.._^^^^^^  ^^^^^    ^^^    ,, 

^^°"  '■  ^r"eakwater  Kx°ension,  Etc..  Oct.  14 
Nov.     3.  Wilmington^.J3el.._^^   ^,^^^^    ^^^    ,, 

Nov.  10.  New  York,  N^^V...^.^^   ^^^^^    ^^^    ,, 

Nov.   14.  Charleston.   ^^C..^.^^  ^^^^^    q^,    ,, 

Nov.    17.  Mobile,    Ala.^^^    ^^^    ^^^^  g^p,^  „ 


Nov.    18.  California  City  Point,  Cal., 

Coal  Hoisting  Tower,  Oct.  14 
Nov.  20.  Mobile,    Ala., 

Pinnp   Dr.-.lgc-.   Oct.  21 

Excavation,  Earth  and  Rock. 

Oct.     21.  Crookston,  Minn., 

Ultch   Work,  Sept,  SO 
Oct.     22.  Hallock,   Minn., 

Ditch.  Oct.  14 
Oct.    22.  Ijingdon,  N.  Dak., 

Drain,  Oct.  21 
Oct.    24.  Clark.sdale,  Miss,, 

Drainage   District,  Oct.  21 
Oct.    24.  Decatur.  Ind.. 


Oct. 
Oct. 
Oct. 

Oct. 
Nov. 

Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


24.   Bluffton,   Ind., 
26.  Auburn,  Ind., 
30.  Wilmington.   Del 
30.  Cerro  liordo.  Ill 
2.  Glenwood,  la., 


Ditch,  Oct.  21 

Ditch,  Oct,  21 

Ditch,  Oct.  21 

Dredging,  Oct.  14 

Tile  Drains.  Oct,  21 


Ditch   Work,  Oct.  14 
3.  VIcksburg,   Miss.. 

Levee   Work,  Oct.  14 

3.  Greenville,  Tex., 
Earth   Emljankment,  Oct.  14 

4.  Prophetstown,  111., 
Ditch  Work,  Oct.  14 

9.  Eldora,  la.. 

Ditch  Work,  Oct.  21 
10.  Velasco,   Te.\., 

Le\ee3.  Ditches,  Etc.,  Oct.  21 
Nov.  11.  North  wood,  la. 

Dialnage  Work,  Oct.  21 
Nov.   14.  Galveston,  Tex., 

Dredging,  Oct.  21 
Nov.  30.   Los  Angeles,   Cal., 

Ditch   Work,  Oct.  21 
Dec.       1.  Hawaii, 

Dredging,  Sept.  2S 


Materials,Machines,Supplies,Tools,Etc. 

Oct 
Oct 


21.  Brooklyn,  N.   Y., 

Asphalt,  Oct.   14 
21.  Camd'-n.  N.  J., 

Meter  Tube.  Pump.  Etc..  Oct.  14 
Oct.     22.  Washington.   D.  C. 

Crane.  .Machinery.  Etc.,  Oct.  14 
Oct.     22.  Philadelphia,   Pa., 

Mechanical  Equipment.  Oct.   14 
Oct.     22.  New  York.  N.  Y.. 

Wood    Blocks,  Oct.   14 
Oct.     24.  University,  Ala., 

Equipment.  Oct.  1 1 
Oct.     26.  Victoria,  B.  C 

Water  Meters,  Oct.  H 
Oct.     26.  Washington.  D.  C, 

Pumii.   Chain,   Etc..  Oct.   14 
Oct.     26.  Washington,  D.  C. 

Engineering   Supplies.  Oct.   14 
Oct.    26.  Elmira.   N.   Y.. 

Forced   Draft   System.    Oct.  21 
Oct.     27.  Washington,  D.  C. 

Berm  and  Chamber  Cranes.  Oct.   14 
Oct.    27.  New   York.    N.   Y.. 

Engineering  Supplies.  Oct.  21 
Oct.    27.  New  York,   N.   Y.. 

Broken  Stone.  Oct.  21 
Oct.     28.  Fort  Sam  Houstm,  Tex.. 

Electric    Elevator,  Oct 
Oct.    28.  Brooklyn,  N.   Y.. 

Well  Driving  Machines.  Oct.  21 
Oct.    28.  Baltimore.  .Md.. 

Fire  Department  Apparatus,  Oct.  21 
Oct.    29.  Richmond.  Va.. 

Electric  Pumping  Plant,  Oct.  21 

Oct.    29.  New  York,  N.  Y..  ,„..„,„, 

Rrad  Oil,  Oct.  21 

Oct.    29.  Kansas  City,  Mo..  „  .    „, 

Fire  Hose,  Oct.  21 

Oct.    29.  Chicago,  HI.,  „  .    ,, 

L-imp  Posts.  Oct.  21 

Oct.    29.  Washington.   D.  C 

Ornamental  Gates.  Oct.  21 
Nov.      2.  Chicago,  III..  _  ., 

Generators,  Pumps.  Boilers. 

Etc.,  Oct.     7 
Nov.      2.  Los  Angeles,  Cal.  ^  .    ,, 

Water   Pipe.  Oct.   14 
Nov.     7.  Washington.  D.   C 

Metal  Wall   Lockers.  Oct.  21 

Nov.     9.  Washington,  D.  C.  „         „        „. 

Tanks.    Ralls,    Etc.,  Oct.  21 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Batesvllle.  Ark.-Unlll  Oct.  22.  by  .SB 
Wvcough  Cnuntv  Judge,  for  constructing 
I'll  ft  long  12  ft.  roadway,  steel  bridge  over 
Island  Slough,  near  Newark.  Brlilge  Is  to 
have  concrete  or  stone  piers. 

Charles  City,  la.— fnlll  10  a.  m..  Nov.  12. 
bv    H     B     Rosenkrans,    County   Auditor,    for 
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constructliiK  slocl  conorote  brldRo,  262  ft. 
lonK,  over  Cedar  Blver  nl  Mnln  St. 

Mattoon,  III.— fntll  10  n.  ni.,  Oct.  27,  by 
IHaliKiKi-  ('iiimnlsaloncrs  ut  Criibaiiple  Creek 
fiiliin  DraliiiiKo  Dl.strU-t  No.  1,  K.  M.  Brooks 
Clerk,  at  olliie  of  VolRt  &  Bennett,  1624 
Itroadwav,  .Mattoon,  for  nine  steel  bridges, 
12  ft.  «l<le.  six  of  whleli  sliiill  be  21  ft.  long 
and  three  of  which  shall  be  2u  ft. 

Auburn,    Ind. — I'nlU    11   a.    m.,   Oct.   26,  by 

E.  A.  Shook,  County  Auditor,  for  the  con- 
struction of  one  pontoon  bridge  and  for  re- 
pair of  another;  also  for  steel  sewer. 

Princeton,  Ind. — Until  11  a.  m.,  Nov.  4,  by 
Harrv  Knibree,  County  Audlliir,  for  con- 
struction and  repair  of  certain  bridges. 

Franklin,  Ind.— Until  11:30  p.  m..  Oct.  26, 
by  W.  B.  JennhiRs.  County  Auditor,  for  re- 
pairing one  bridge. 

Richmond,  Ind.— Until  Oct.  31,  by  County 
Commissioners,  tor  construction  and  repair 
of  ten  bridges  as  follows:  William  Waltz 
bridge,  Dalton  Ti.wnship:  county  line  bridge, 
between  Randi>lph  and  Wayne  Counties. 
Perry  Township:  .Mendenhall  bridge.  Perry 
Township:  Clevenger  bridge,  Abington 
Township;  Bertram  bridge.  Center  Town- 
ship: Webster  bridge,  Webster  Township; 
straight  line  bridge,  Boston  Township:  re- 
pairs to  swinging  bridge,  Franklin  Town- 
ship; repairs  to  Sugar  Grove  bridge.  Clay 
Township.     All  new  bridges  will  be  concrete. 

Salem,  Ind.— I'ntil  1:30  p.  m.,  Nov.  2,  by 
Sam.  G.  Ellis,  County  Auditor,  tor  construct- 
ing bridge  over  Carters  Creek. 

Tipton.    Ind.— Until   2   p.    m.,   Nov.   6.   by   J. 

F.  Barlow.  County  Auditor,  tor  constructing 
joint   County   bridge. 

VIncennes,  Ind.— Until  2  p.  m..  Nov.  4, 
bv  John  T.  Scott,  County  Auditor,  tor  re- 
pairs to  Antibus  bridge,  consisting  of  put- 
ting floor  on  30  ft.  bridge  and  concrete  abut- 
ments. 

Fargo,  N.  D. — Until  noon.  Nov.  4.  by 
Arthur  G.  Lewis.  County  Auditor,  for  con- 
structing new  bridge.  40  ft.  long,  in  Maple- 
ton  Township,  new  bridge  110  ft.  long  in 
Rush  River  Township,  and  repair  ot  bridge 
140   ft.    long   in   Durbin   Township. 

Bryan,  O. — Until  Oct.  31,  by  Commission- 
ers of  William  County,  tor  erection  of  sub 
and   suiiorstruotures  of  several  bridges. 

Cleveland,  O. — Until  11  a.  m.,  Nov.  11.  by 
Countv  Commissioners.  Wm.  F.  Black, 
Clerk,  tor  the  construction  ot  bridge  work 
per  Report  No.  2111,  retaining  wall.  Albion 
Road,  Strongsville  Township;  Report  No. 
2114,  concrete  bridge.  Hunt  Road,  Strongs- 
ville   Township. 

Toledo,  O. — Until  10  a.  m.,  Nov.  4,  by 
Countv  Commissioners,  for  constructing  su- 
perstructure ot  a  bridge  over  the  M.  &  E. 
Canal  on  River  Road  in  Waterville  Town- 
ship. 

Toledo,  C— Until  10  a.  m..  Nov.  11,  by 
Countv  Commissioners,  tor  constructing  sub- 
structure and  superstructure  ot  bridge  over 
Swan   Creek   in   Adams   Township. 

Somerset,  Pa. — Until  noon.  Oct.  27.  by 
Countv  Commissioners.  R.  M.  Rininger, 
Clerk,  for  constructing  a  steel  bridge;  also 
for   a    stone    or   concrete   arch. 

Wilkesbarre,  Pa. — Until  2  p.  m.,  Oct.  26. 
hv  J.  M.  Norris.  County  Controller,  for  con- 
structing steel  and  concrete  bridge  in  But- 
ler  Township. 

Lynchburg,  Va. — Until  noon.  Oct.  26,  by 
Council  Committee  on  Streets,  for  placing 
new  stringers  under  street  car  tracks,  and 
lacing  top  chords.  Rivermont  Viaduct.  Work 
Includes  101.5  tons  channels  in  stringers: 
6.4  tons  lace  bars,  and  18,260  ft.  B.  M.  of 
lumber.     H.  L.  Shaner,  City  Engineer. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Sacramento,  Cal.— Until  Nov.  5,  by  County 
Supervisors.  Frank  Gregory,  Clerk,  tor  erec- 
tion of  new  cdunty  jail  building. 

Trinidad,  Colo.- Until  3  p.  m..  Nov.  20,  by 
James  Knox  Taylor,  Supervising  Architect. 
Washington.  l>.  C.  for  the  construction  (in- 
cluding plumbing,  gas  piping,  luating  appa- 
ratus, electric  conduits  and  wiring)  of  the 
U.   S.    Post   Office  at   Trinidad.  Colo. 

loia,  Kan.— Until  3  p.  m..  Nov.  16.  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington.  D.  C.  for  the  consirwctlon  (in- 
cluding phimhlng,  gas  piping,  heating  ap- 
paratus, elulric  conduits  and  wiring)  of 
the  U.   S.   Post  Office  at  lola. 

Baltimore,  Md.— Until  11  a.  m..  Oct.  28, 
bv  Edward  D.  Preston,  Inspector  of  Build- 
ings,   Cltv   Hall,   for  erection   of  admlnistra- 


tluM  )>tiililii)g  for  Si'd'-nliam  niunlilpal  hos- 
pital  for  contagious  diseases. 

Detroit,     Mich Until     noon,     Oct.     22,     by 

William  J.  Lee,  Secretary,  OO  Broadway, 
for  furnishing  and  ertjctlng  fireproof  exter- 
ior <nclMsiMl  platforms  and  stairways  at  22 
school    buildings. 

St.  Joseph,  Mo.— Until  S  p.  m.,  Oct.  26,  by 
Board  of  Directors  of  School  District,  H.  H. 
Smith,  .Secretary,  for  the  installation  of 
heating  plant  and  sanitary  appliances  at  the 
new  .McKlnley  School,  Kansas  Ave.  Trunk 
&  Helm,  Architects,  Rooms  417-18  Hughes 
Bldg. 

NevKbern,  N.  C. — Until  3  p.  m..  Nov.  11,  by 
James  Knox  Taylor.  Supervising  Architect, 
Washington,  l>.  C,  for  the  extension,  remod- 
eling, etc.,  of  the  U.  S.  Post  Office,  Court 
House,  and  Custom  House  building  at  New- 
bern. 

Weehawken,   N.  J ITntil   7  p.   m.,  Nov.   7, 

by  ll.rnian  Walker,  72  Hudson  Ave.,  Gutten- 
berg.  N.  J.,  Cliairman  Board  of  Governors, 
for  erection  ot  a  brick  hospital  building  on 
Bullsferry  Road  for  North  Hudson  Hospital 
Association.  Hermann  Horenburger,  Archi- 
tect. 422  K.    15'jlli  St.,  New  York. 

Long  Island  City,  N.  Y.— Until  11  a.  m., 
Oct.  27.  by  Lawrence  Gresser,  President 
Queens  Borough.  President  Queens  Borough, 
5th  St.  and  Jackson  Ave.,  tor  constructing 
public  comfort  station.  Security  required  Is 
$5,000. 

Nev»  York,  N.  Y Until  3:30  p.  m.,  Oct.  26, 

by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings.  Park  Ave.  and  59th  St..  for  in- 
stalling electric  equipment  in  addition  to  and 
alterations  In  public  school  132.  on  the  east- 
erly side  of  Wadsworth  Ave.  Security  re- 
quired is  $1,500. 

Otisville,  N.  Y.— Until  10  a.  m.,  Oct.  2S,  by 
Board  of  llialth.  55th  St.  and  6th  Ave.,  New 
Tork.  for  labor  and  materials  necessary  or 
required  to  install  plumbing  and  heating  sys- 
tems In  certain  buildings  on  the  grounds  ot 
the  Tuberculosis  Sanatorium  at  Otisville. 

White  Plains,  N.  Y. — Until  noon.  Nov.  10. 
bv  State  Board  ot  Armor>-  Commissioners, 
F.  A.  McNeely,  Secretary.  Capitol.  Albany. 
N.  Y..  tor  construction,  including  heating, 
plumbing  and  electrical  work  and  gas  piping 
tor  state  armon'  at  this  city.  F.  B.  Ware, 
State  Architect,  Albany,  N.  Y. 

Cambridge,  O.— Until  noon,  Oct.  29,  by  F. 
C.  Hanna.  Clerk  Board  ot  Education,  tor 
complete  construction  ot  a  high  school  build- 
ing. J.  F.  Orr.  Architect,  Central  National 
Bank   Bldg.,   Cimbridge. 

Baker  City,  Ore.— Until  3  p.  m..  Nov.  24, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect. Washington.  D.  C,  tor  the  construction 
(complete)  ot  the  U.  S.  Post  Office  at  Baker 
City. 

Pittsburg,  Pa.— Until  10:30  a.  m..  Oct.  22. 
bv  Edward  &.  Lang.  Director  Public  Safety. 
tor  a  public  comfort  station  in  the  North 
Side  Municipal  Building,  corner  Federal  and 
Ohio  Sts.,  and  tor  remodeling  toll  house  at 
north  end  ot  Smithfleld  St.  bridge,  for  pur- 
poses ot  a   public  comfort  house. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Burlington,  la.— Until  Oct.  24.  by  Dan  P. 
Hill,  County  .-Xuditor.  tor  constructing  % 
mile  ot  mac.idam  and  %  mile  ot  Telford  on 
Wapello    Road. 

Columbus,  Ind.— Until  10  a.  m.,  Nov.  2,  by 
John  .\I.  Davis.  County  Auditor,  for  con- 
struction of  6.325  ft.  ot  road. 

Crawfordsviile,  Ind. — Until  10  a.  m.,  Nov. 
7,  by  B.  B.  Engle.  County  Auditor,  tor  im- 
provement of  a  public  highway. 

Crown  Point,  Ind. — Until  noon,  Nov.  2,  by 
C.  A.  Johnson,  County  Auditor,  for  con- 
structing two  gravel  roads. 

Frankfort,  Ind. — Until  2  p.  m.,  Nov.  5,  by 
Chas.  F.  Cromwell,  County  Auditor,  for  con- 
structing six  gravel  roads. 

Greencastle,  Ind. — Until  11  a.  m..  Oct.  31, 
bv  I>.  V.  .Moffett,  County  Auditor,  for  the 
following  highway  work:  Improvement  ot 
11,914  ft.  ot  macadam  roadway:  improve- 
ment of  1,700  ft.  of  roadway:  improvement 
of  5.594  ft.  ot  macadam  roadway;  improve- 
ment of  S.S90  ft.  of  macadam  roadway;  im- 
provement ot  5.339  ft.  of  gravel  roadway. 

Greenfield,  Ind.— Until  10  a.  m..  Nov.  6,  by 
Commissioners  of  Hancock  and  Marion 
Counties  at  Greenfield,  for  the  construction 
ot  a  gravel  road  on  line  between  Marlon 
and   Hancock   Counties. 

Indianapolis,  Ind.— I'ntil  10  a.  m.,  Oct.  26. 
bv  Board  Public  Works,  tor  the  following 
w'ork:  Grading  and  paving  roadway  ot  Haw- 
thorne Lane:  grading  and  paving  sidewalks 
of  Emer.son  Ave.;  grading  and  paving  side- 
walks   of    Shepard    St.;    grading   and    paving 


si. !•  walks  of  Slullli-ld  Ave;  grading  and 
paving  sidewalks  of  Hancock  St. 

Jasper,   Ind.— Until   1   p.   m.,   Nov.    2,   by  M. 

A.  Sweeney.  County  Auditor,  for  the  con- 
struction of  an  extension  and  improvement 
of  a  public  highway. 

Lebanon,    Ind — Until    1    p.    m.,    Nov.    2,    by 

B.  F.  Herdrlch.  County  Auditor,  for  con- 
strue lion  of  .a   gravel   road. 

Mpntlcelio,  Ind.— Until  noon,  Nov.  4,  by  J. 
L.  Ackerman.  County  Auditor,  for  construct- 
ing gravel  road. 

Portland,  Ind — Until  10  a.  m.,  Oct.  26.  by 
W.  Lea  Smith.  County  Auditor,  for  con- 
structing public  highway. 

Tipton,  Ind.— Until  10  a.  m.,  Nov.  2.  by  J. 
F.  Barlow,  County  Audltort  for  constructing 
22  gravel  and  macadam  roads. 

Lexington.  Ky.— Until  noon,  Oct.  24,  by 
Mayor  John  .Skain,  for  paving  of  South  Ash- 
land Ave.  with  macadam,  brick,  bitulithlc, 
wooden   block  or  asplialt. 

Louisville,  Ky — Until  Oct.  31,  by  Board 
Public  Works.  R.  G.  .McGrath,  Secretary, 
tor  constructing  31  sidewalks,  of  a  total  cost 
of  about  $1.'),000. 

Kansas  City.  Mo. — Until  3  p.  m.,  Oct.  26. 
by  Park  Commissioners.  Frank  P.  Gossard. 
Secretar>",  for  constructing  artificial  stone 
sidewalks  on  east  side  of  Broadway. 

Kansas  City,  Mo. — Until  11  a.  m.,  Oct.  27, 
by  Oscar  Koehler.  County  Surveyor,  (^ourt 
House,  tor  grading  and  constructing  neces- 
sary drains  in  Grand  View  and  Masttn 
School   House   Road. 

Baltimore,  Md. — I'ntil  2  p.  m..  Oct.  24.  by 
John  J.  Watson.  President  Colonial  Park  Es- 
tates. 763  Calvert  Bldg..  Baltimore,  tor  fur- 
nishing the  labor  and  material  for  grading 
and  macadamizing  of  about  1^^  miles  of 
roads;  tor  furnishing  labor,  use  of  tools,  ap- 
paratus and  appliances;  for  laying  nearly 
3.000  ft.  of  storm  water  drains,  varying  in 
size  from  8  to  15  in.,  nearly  9.600  lin.  ft.  of 
cast  iron  water  pipe,  varving  in  size  from 
4  to  8  in.,  nearly  4.S00  lin.  ft.  of  vitrified 
sewer  pipe,  var>ing  in  size  from  5  to  6  in. 

Albany,  N.  Y. — Bids  are  asked  by  Freder- 
ick Skene,  State  Engineer  and  Surveyor,  tor 
the  improvement  ot  a  considerable  number 
of  highways.  Bids  are  to  be  opened  at  noon. 
Nov.  9.  for  the  improvement  of  22  highways. 
On  Nov.  11  bids  will  be  opened  tor  the  im- 
provement of  21  highways,  and  on  Nov.  13 
tor  the  improvement  ot  20  highways.  Sepa- 
rate bids  are  asked  on  each  highway.  Offi- 
cial advertisement  will  be  found  elsewhere 
in  this   issue. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Oct.  28. 
by  Bird  S.  Coler,  Borougli  President,  tor 
nine  contracts  for  regulating  and  paving 
with  asphalt  pavement.  Largest  contract 
calls  tor  paving  on  Nichols  Ave.,  the  work 
requiring  10,930  sq.  yds.  asphalt  pavement, 
including  binder  course  and  1,520  cu.  yds. 
concrete. 

Long  Island  City,  N.  Y.— Until  11  a.  m.. 
Oct.  27.  by  Lawrence  Gresser.  President 
Queens  Borougli,  5th  St.  and  Jackson  Ave., 
for  eight  contracts  tor  street  improvement. 
Largest  contract  calls  tor  improvement  of 
10th  Ave.,  the  work  including  8.100  cu.  yds. 
of  earth  filling  (to  be  furnished),  1,600  lin. 
ft.  of  new  bluestone  curbstone,  7.900  sq.  ft. 
of  new  l)luestone  flagstone,  1.400  sq.  ft.  of 
old  bluestone  fiagstone  to  be  relaid.  416  sq. 
ft.  ot  new  bluestone  bridging.  2.400  sq.  yds. 
of  now  granite  block  pavement,  including 
sand  joints. 

New   York,   N.   Y Until  11  a.   m..  Oct.   29. 

bv  Louis  F.  Haffen.  President  Bronx  Bor- 
ough. 177th  St.  and  3rd  Ave.,  for  ten  con- 
tracts for  paving.  Litrgest  contract  calls  tor 
paving  with  asphalt  blocks  on  a  concrete 
foundation  the  roadway  ot  Mortis  Park  Ave. 
The  work  includes  21,140  sq.  yds.  ot  com- 
pleted asphalt  block  pavement,  and  keeping 
the  same  in  repair  tor  (ive  years  from  date 
of  acceptance;  4.740  cu.  yds.  ot  concrete,  in- 
cluding mortar  bed;  1,000  lin.  ft.  of  new 
curbstone,  furnished  and  set  in  concrete; 
8,200  lin.  ft.  ot  old  curbstone,  rejolnted.  re- 
cut  on  top  and  reset  in  concrete;  11,200  sq. 
vds.  ot  completed  asphalt  block  pavement, 
not  to  be  kept  in  repair. 

Cincinnati,  O. — Until  noon,  Nov.  6.  by 
Countv  Commissioners,  Fred  Dreihs,  Clerk, 
for  the  following  work:  Under  Specilications 
No.  711.  for  improvement  ot  Rapid  Run 
Road,  from  Holtzkemper's  gate  to  Langloth's 
east  line.  Delhi  Township;  under  Specifica- 
tions No.  805.  tor  repair  ot  the  Wiehe  Road, 
from  Langdon  Ave.  to  Carthage  road,  Co- 
lumbia Township. 

Cincinnati,  O.— Until  noon,  Nov.  6.  by 
Countv  Commissioners.  Fred  Dreihs,  Clerk, 
for  in'iiuovement  ot  Cieves  and  Dugan  Gap 
Uoad  for  a  distance  of  12.200  ft. 

Cleveland,  C— Until  11  a.  m..  Oct.  31,  by 
Countv  Commissioners,  Wm.  F.  Black,  Clerk, 
for  grading,  draining  and  Improving  of  Har- 
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vard  Road,  from  the  limits  of  the  city  of 
Cleveland  to  a  point  7,500  ft.  from  city  lim- 
its, in  Newburg  Heights  Township. 

Oakley   (P.  O.,  Cincinnati),  O Until  noon. 

Oct.  24.  by  Oscar  Kosche,  Village  Clerk,  for 
grading,  macadamizing  and  graveling  on  Gil- 
more  Ave.  and  constructing  combined  ce- 
ment curb  and  gutter.  Certified  check  for 
$2riO  reiiuired  with  bid. 

Springfield,    O Until    Oct.     28.    by    Board 

Public  Services.  William  Mahoney.  Clerk,  for 
curbing,  guttering  and  macadamizing  of  Mul- 
berry St. 

Harrisburg,  Pa. — Until  noon.  Oct.  29,  by 
W".  W.  Caldwell.  Commissioner  of  Highways, 
fur  grading  on  9th  St. 

Newport  News,  Va. — Until  noon,  Nov.  2.  by 
Floyd  A.  Hudgins.  City  Clerk,  for  supplying 
and  setting  curbing,  both  granite  and  con- 
crete curb  and  gutter,  and  for  grading  and 
paving  and  for  curbing,  grading  and  paving 
such  of  the  streets  of  the  said  city  as  the 
council  may  select.  Bids  are  asked  for  pav- 
ing with  siieet  asphalt,  bitulilhic.  block  as- 
phalt, vitrified  brick,  granitoid  concrete 
block  pavement  and  macadam. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

San  Diego,  Cal.— Until  Nov.  7.  according  to 
reports,  by  Board  of  Public  Works,  for  con- 
structing University  Heights  sewer,  to  cost 
about  $120,000. 

Washington,  D.  C. — Until  noon.  Nov.  2.  by 
the  District  Commissioners.  Room  -127  Dis- 
trict Bldg..  for  constructing  the  Congress 
lliights  trunk  sewer. 

Spencer,  la. — Until  8  p.  m.,  Nov.  6,  by  R. 
L.  Tavlor.  City  Clerk,  for  constructing  10  in. 
sewer."  Certified  check  for  $100  required 
witli  bid. 

Baltimore,  Md. — See  under  Bids  Asked — 
Roads  and  Streets. 

Litchfield,  Minn.— Until  6  p.  m.,  Oct.  22.  by 
John  Rodange.  Village  Recorder,  for  furnish- 
ing material  and  laying  4.600  ft.  of  10-in. 
drain  tile.  Alternate  bids  for  10-in.  vitrified 
sewer  pipe   will  also  be   received. 

Omaha,  Neb.— Until  2  p.  m.,  Oct.  26,  by 
Dan  B.  Butler.  City  Clerk,  for  constructing 
S-in..   IM-in..   12-in.  and  15-in.  pipe  sewer. 

Buffalo,  N.  Y— Until  11  a.  m..  Oct.  30.  by 
F.  G.  Ward.  Commissioner  Public  Works, 
for  constructing  12-in.  tile  sewer  in  Goemble 
St.   and   12-in.  tile  sewer  in  Hedley  St. 

Long  Island  City,  N.  Y. — Until  11  a.  m.. 
Oct.  27.  by  Lawrence  Gresser,  President 
Queens  Borougli.  5th  St.  and  Jackson  Ave., 
for  seven  sewer  contracts.  Largest  contract 
calls  for  sewering  17th  Ave.,  the  work  in- 
cluding 3,660  lin.  ft.  12-in..  700  lin.  ft.  15-in.. 
565  lin.  ft.  18-in.  vitrified  salt-glazed  pipe 
sewer,  4,750  lin.  ft.  6-in.  vitrified  salt-glazed 
house  connection,  etc. 

New  York,  N.  Y.— Until  11  a.  m..  Oct.  29, 
bv  Louis  F.  Haften.  President  Bronx  Bor- 
ough. 177th  St.  and  3rd  Ave.,  for  seven  con- 
tracts for  constructing  sewers.  Largest  con- 
tract calls  tor  sewer  in  Randall  Ave.,  the 
work  including:  525  lin.  ft.  30-in.  pipe  sewer. 
536  lin.  ft.  18-in.  pipe  sewer.  200  lin.  ft.  lo- 
in,  pipe  sewer.   602  lin.  ft.   12-in.  pipe  sewer. 

Cleveland,  O.— Until  noon.  Oct.  29.  by  A. 
R.  Callow.  Secretary  Board  Public  Service, 
for  ciinstructing  sewer  in  Morgana  Ave.  S.  E. 
(certified  check  for  $1,500  with  bid)  and 
sewer  in  E.  40th  St.  (certified  check  for 
$2..'i00  with   bid  I. 

Columbus,  O. — Until  noon,  Oct.  28,  by 
Board  Public  Service.  E.  W.  Hirsch,  Secre- 
tary, for  material  and  labor  for  constructing 
storm  water  sewer  in  Scott  St.,  the  work  in- 
cluding 1.931  lin.  ft.  30-in.  2-ring  brick  sewer, 
with  alternative  bid  for  reinforced  concrete 
pipe:  1,043  lin.  ft..  24-in.  2-ring  brick  invert. 
1-ring  brick  arch,  sewer,  with  alternate  bid 
on  reinfoiced  concrete  pipe.  Henry  Maetzel 
is   Chief  Engineer. 

Springfield,    O Until    Oct.    28.    by    Board 

Public  Service.  William  Mahoney.  Clerk,  for 
the  construction  of  sanitary  sewers  in  Grand 
Ave..  Yellow  Springs  St..  Southern  Ave.,  Di- 
bert  Ave.  and  Liberty  St. 

Beloit.  Wis.— Until  10  a.  m..  Oct.  26,  by 
Board  Public  Works.  Jos.  L.  Hendley.  Chair- 
man, tor  material  and  labor,  for  laying  sew- 
er, water  and  gas  laterals  on  parts  of  Euclid 
Ave.   and  Portland  Ave. 

De  Pere,  Wis.— Until  4  p.  m..  Oct.  24.  by 
Committee  on  Sewers.  L.  S.  Wilcox,  Chair- 
man, for  laving  27-in.  pipe  or  30-in.  brick 
sewer  on  Charles  St.  Certified  check  for 
$100   required  with  bid. 

Milwaukee,  Wis.— Until  10:30  a.  m..  Oct. 
22.  bv  Board  Public  Works.  Charles  J. 
Poetsch.  Chairman,  for  constructing  brick 
sewer  in  Lapham  St.  Certified  check  for 
$180  ^e^ui^ed  with  bid. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  b> 
states: 

Wilmington,  Del.— Until  10:30  a.  m..  Nov. 
23.  by  Water  Commissioners,  John  A.  Klenle, 
Chief  Engineer,  for  construction  of  a  cov- 
ered, slow  sand  filtration  plant,  together  with 
filtered  water  reservoir,  filter  sand  washing 
apparatus  and  other  appurtenances.  Ofllclal 
advertisement  will  be  found  elsewhere  In 
this  issue. 

Chicago,  III.— Until  11  a.  m..  Oct.  2S.  bv 
Board  Local  Improvenunts,  C.  A.  V.  Stand- 
ish.  Secri^tary.  for  eight  contracts  for  laying 
water  suiiply  pipes,  and  one  contract  for  lay- 
ing tile  pipe  sewer. 

Baltimore,    Md. — See    under    Bids    Asked — 

K<»ads  and   .Streets. 

Kansas  City,  Mo. — Until  2  p.  m.,  Nov.  9, 
by  Fire  and  Water  Commissioners.  City  Hall, 
for  constructing  settling  basin  adjoining  i)res- 
ent  settling  basins  at  Quiiidaro.  Kan.,  of 
45.000.000  or  50.000.000  gallons  capacity.  Bids 
are  asked  on  two  types  of  construction — one 
embracing  earthen  embankments,  capped 
with  a  light  wash  wall;  the  other  type  em- 
bracing an  earthen  embankment  faced  with 
a  reinforced  concrete  retaining  wall  with 
counterforts.  Official  advertisement  will  be 
found   elsewhere  in   this   issue. 

Brooklyn,  N.  Y.— Until  2  p.  m..  Oct.  28.  by 
Jolin  H.  O'Brien.  Commissioner  Water  Sup- 
ply. Gas  and  Electricity,  13  Park  Row.  New 
Vork.  for  sinking  shallow  wells,  as  follows: 
Sec.  1,  sinking  shallow  wells  and  laying  suc- 
tion mains  and  appurtenances  at  the  Canar- 
sie  Pumping  Station.  Sec.  2.  sinking  shallow 
wells  and  laying  suction  mains  and  .appur- 
tenances at  tile  Gravesend  Pumping  Station, 
being  contract  abandoned  by  the  Isaac  Har- 
ris  Ci>. 

Brooklyn,  N.  Y.— Until  2  p.  m..  Oct.  28.  by 
John  H.  O'Brien,  Commissioner  Water  .Sup- 
ply, Gas  and  Electricity.  13  Park  Row.  New 
York,  for  extending  and  improving  the  high 
pressure  fire  service  system  at  Coney  Island. 
Borough  of  Brooklyn;  surety  required  is  $40,- 
000.  Bids  are  also  asked  for  furnishing,  de- 
livering and  installing  a  drainage  apparatus 
on  fire  hydrants  in  the  Borough  of  Brooklyn; 
surety  required   is  $2,000. 

Cincinnati,  O.— Until  noon.  Oct.  29,  by 
Board  Public  Service,  J.  J.  Wenner.  Clerk, 
for  the  cleaning  of  cast  iron  pipe  and  special 
castings  and  val\es  in  such  streets  as  may 
be  decided  upon  by  the  Board  of  Public  Ser- 
vice, and  other  miscellaneous  work  in  con- 
nection therewith,  for  the  water  distribution 
system  of  the  city  of  Cincinnati. 

Hartwell  (P.  O..  Cincinnati),  O.— Until 
noon.  Nov.  16,  by  Frank  J.  Spinning.  Village 
Clerk,  for  labor  and  materials  for  construc- 
tion of  sewers  and  sewage  dispo.sal  works, 
according  to  the  plans  and  specifications  on 
file  in  the  office  of  Village  Clerk,  and  with 
C  L.  Swain.  No.  57  Atlas  Bank  Bldg..  Cin- 
cinnati. O..  and  with  Kiggs  &  Sherman  Co.. 
613  The  Nasby,   Toledo,   O. 

Toledo,  O. — Until  noon,  Nov.  12,  by  Board 
Public  Service.  Reynold  Volt,  Secretary,  for 
materials  and  labor  and  erecting  complete  of 
brick,  concrete  and  steel  pumping  station, 
together  with  coal  storage  and  pump  well. 
Pumping  stations  is  to  be  70x140  ft.  outside 
dimensions. 

Richmond,  Va. — Until  5  p.  m.,  Oct.  29.  by 
E.  E.  Davis.  Superintendent  of  Water  Works. 
for  erecting  brick  pumping  station,  adjoining 
steam  pumping  plant  at  the  new  power 
house. 

Mendota,  Wis Until  Nov.  3.  by  M.  J.  Tap- 
pins,  Secretary  State  Board  of  Control.  Mad- 
ison. Wis.,  for  the  enlaiging  of  a  steel  tank 
at  the  State  Hospital.  Slendota.  Plans,  etc.. 
with  W.  G.  Kircholter.  Engineer.  Madison. 
Wis. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cat.- Ditch  Work.— Until  Nov. 
30.  bv  Board  Public  Works,  for  the  con- 
struction if  about  11  mihs  of  open  and  lined 
ditch  work  constituting  the  Antelope  section 
of  the  Los  Angeles  aqueduct.  Thi.s  portion 
lies  between  the  desert  end  of  the  Elizabeth 
Lake  tunnel  and  Neenach,  on  the  Mojav*! 
desert  The  specifications  provide  for  o8,62.i 
Mr  ft.  of  canal  lining,  with  cover  and  lack 
fill-  '^83.140  cu.  vds.  of  excavating.  446  cu. 
vds  of  plain  concrete  in  culverts.  100  cu. 
vds  of  rubble  concrete  and  2S0  lin.  ft.  of 
tunnel  to  be  lined,  which  has  already  been 
excavated.     There  is  also  a  1.48o-ft.   section 


of  tunnnel  whlcli  has  been  completed  and 
lined. 

Eldora,  la.— Ditch  Work.— Until  1:30  p.  m., 
Nov.  9.  by  R.  A.  VIgars.  County  Auditor,  for 
constructing  ditch  and  drain,  aggregating 
209.654  cu.  yds.  of  open  work. 

Northwood,  la. — Drainage  Work. — Until  1 
p.  m..  X"\'.  11.  by  Ivt-r  Iverson,  Jr..  County 
Audilor.  for  construciiiig  ilralnage  uuch  and 
tile  drains,  the  work  Including  74,110  cu.  yds. 
excavation  In  ditch,  and  27,941  lin.  ft.  of  6. 
8.  10.   12  anil  15-ln.  tile. 

Cerro  Gordo,  III. — Tile  Drains. — Until  1 
p.  m..  1  lit.  :io.  by  Commis.sloners  <if  Union 
I>ralnage  l>lstrlrt.  Nn.  3.  i^erro  Gordo  and 
Willow  Branch  Townships.  J.  C.  Ix)Cher, 
CliTk.  for  furnishing,  hauling,  laying  and 
back  filling  various  quantllles  of  various  size 
vitrified  red  clay  or  shale  tile,  W.  .1.  Day, 
Engineer.  Bement,  111.  (ifilclal  advertl.scment 
will   be   found  elsewlK-re  In   llii.s  issue. 

Auburn,  Ind. — Ditch.  — I'niil  10  a.  m.,  Oct. 
26.  by  Miles  Baxter.  Auburn,  for  the  con- 
struction of  a  ditch.  David  J.  CoombB  Is 
Superintendent    of   Consliiutlon. 

Bluffton,  Ind.— Ditch —Until  2  p.  m..  Oct. 
24.  by  H.  B.  .Sark,  Superintendent  of  Con- 
struction, care  County  Surveyor,  for  the  con- 
struct l<m  of  a  ditch   in   Wells  County. 

Decatur,  Ind.— Ditch— Until  10:30  a.  m., 
Oct.  21.  by  L.  L.  Haumgartner.  SuiM'ilnten- 
dent  of  Construction,  at  County  Surveyor's 
Office,  Decatur,  for  the  construction  of  a 
ditch. 

Clarksdale,  Miss.— Drainage  District.— Un- 
til Oct.  21.  according  to  nports.  by  J.  M. 
Oiiphant.  Clarksdale.  .Supervising  Engineer. 
Yazoo-.Mississlppi  Delta  Levee  District,  for 
developing  a  drainage  district  In  the  delta 
of  the  Jllssissippl.  About  30  miles  of  canal 
have  In-en   heated. 

Langdon.  N.  Dak. — Drain— Until  2  p.  m.. 
Oct.  22.  by  Robert  Murle.  Secretary,  for  con- 
struction of  Roseau  Lake  Drain  No.  12.  the 
work  iniludlng  three  miles  of  plow  ditching 
and   15.1100  cu.   yds.  earth  excavation. 

Galveston,  Tex.— Dredging. — Until  noon, 
Nov.  14.  by  Capt.  John  C.  Oakes,  V.  S. 
Engrs..    for  dredging  in   Buffalo   Bayou,   Tex. 

Velasco,  Tex. — Levees,  Ditches.  Etc. — Un- 
til 4  p.  m..  Nov.  10,  by  Commissioners  of 
Velasco  Drainage  District,  at  office  E.  P. 
Hoefte.  Velasco,  for  constructing  levees,  re- 
vetment work,  ditches,  etc. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Mobile,  Ala. — Pump  Dredge. — Until  noon. 
Nov.  2".  by  .Maj.  H.  Jervey.  U.  S.  Engrs.,  for 
constructing  a  steel  hull  20-ln.  pump  dredge 
for  Improving  harbors  on  the  coast  of  Mis- 
sissippi. 

Wilmington.  Del.— Removing  Wreck— Un- 
til 11  a.  m..  Nov.  3.  by  Capt.  L.  H.  Rand,  U. 
S.  l'*ngs..  for  removing  wreck  of  steamer 
"Gulf  Stream.  "  Iving  sunk  at  entrance  of 
Hereford  Inlet.  N.  J. 

East  Dennis,  Mass.— Stone  Jetty.— Until  2 
p.  m..  Oct.  23.  by  State  Harbor  and  I.and 
Commissioners.  State  Hou.'se.  Boston.  Mass.. 
for  constructing  stone  jetty  at  entrance  to 
Sesuit   Harbor.   East  Dennis. 

Detroit,  Mich.— Concrete  Wharf.— Until  4 
p.  m..  Nov.  2.  by  Public  Lighting  Commis- 
sion. F.  Mistersky.  General  Superintendent, 
40  Atwater  St..  East,  for  constructing  con- 
crete wharf.  Official  advertisement  will  be 
found    elsewhere   in    this   issue. 

New  York,  N.  Y.— Retaining  Wall.— Until 
noon.  Nov.  10.  by  George  Cromwell.  Presi- 
dent Richmond  JJorough.  St.  George.  New 
Brighton,  for  labor  and  materials  required 
for  constructing  a  reinforced  concrete  re- 
taining wall  on  Stuyvesant  Place,  and  other 
work  In  connection  with  the  .St.  George  fer- 
rv  approach  The  work  includes:  6.300  cu. 
vds.  of  concrete  in  place.  Including  forms: 
100  cu.  \ds.  of  extia  concrete,  for  foundation 
(1-3-6);"  608.000  lbs.  of  steel  rods  in  place; 
27.000  lbs.  of  steel  (structural)  In  place:  14,- 
200  cu.  yds.  of  excavation;  250  eu.  yds.  of 
broken  stone  for  foundation:  64(>  lin.  ft.  of 
granite  coping  on  paiaret  wall:  1.360  sq.  fl. 
of  granite  facing;  4  granite  pedestals.  Type 
A:  1  granite  pedestal.  Type  B:  1  gmnit.- 
pedestal.  Tvpe  C;  1.076  lin  ft.  of  8-ln.  viiii- 
fied  drain  pipe,  in  place;  ;;21  lin.  fl.  of  ii .n 
fence. 

Charleston,  S.  C— Coal  Handling  Plant.— 
Until  11  a.  m..  -V  v.  H.  by  Wm.  .M.  Smith. 
Chief  Bureau.  Navv  Department.  Washlng- 
ti  n.  D.  C.  for  Installing  coal  and  ash  han- 
dling plant  at  Cential  power  station.  Navy 
Yard.    Charleston. 

Richmond.  Va.— Night  S  II  Removal.— Until 
noon  Oct.  26.  hv  E.  r  Levy.  Chief  Health 
Officer,  for  regular  niontlily  removal  of  night 
soil  from  all  dry  cl..s.  ts  In  city  for  period 
of  one  year. 
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Materials, Machines,Supplies,TooI,Etc. 

Bids  an'  aslicd  on  full.iwliiK  work,  tlie 
notes  being  arranged  alphabetically  bj 
states: 

Washington,  D.  C— Ornnnuntal  Gates, — 
I'mll  (>>i  i'.i.  l.y  .Major  M.  Cray  Zailnsky, 
4i.  M..  for  L-ittiMtrurllMK  and  ert'cllng  orna- 
■iipntal  Iron  Kates  at  Hampton  and  Salisbury 
Katlnnul  C'emoli-rli>». 

Washington,  D.  C— Tanks.  Ralls,  Etc.— 
I'lUll  liii.iii  ,1,  111..  Nov.  9.  by  Capt.  K.  C. 
HoKK."*.  <i('rifial  Piirchaslnp  Officer  Isthmian 
<^^'anal  Comnil.sslon.  for  finnlslilnK  iindt-r  Cir- 
cular 174.  sirel  oil  tanks,  stcil  rail  siitlons, 
rail  rlamp.s  and  keys,  bridle  bars,  tisli  plates: 
rejialr  parts  for  dump  car.s.  Uicomollves, 
<lredj;es  ami  steam  shovi-ls:  brass  castings, 
screw  plates,  drill  chucks,  gage-glass  cut- 
ters, wire  and  manlla  cable,  cunvas  duck, 
mailing  cases,  tloor  checks,  clocks,  rubber 
blankets,  rubbing  brick,  sponges,  starch,  ox- 
iilic  acid,  chalk,   metal  jiolishing  paste,  etc. 

Washington,  D.  C— Metal  Wall  Lockers. — 
Vntil  2  p.  ni..  No\-.  7.  li.\'  Major  M.  Gray 
^allnsky.  Q.  M..  for  furnishing,  f,  o.  b.  at 
place  of  manufacture,  about  5.000  standard 
metal  wall  Itickers.  adopted  by  the  Quarter- 
master's Dejiartment  for  barracks. 

Chicago,  III. — Lamp  Posts. — Until  H  a.  m., 
Oct.  39.  by  William  Carroll.  City  Electrician. 
Jluom  40:!.  76  Fifth  Ave.,  for  furnishing  the 
Department  of  Electricit.v  witii  100  more  or 
less  combination  cast  iron  and  steel  electric 
liglu  arc  lamp  jiosts. 

Baltimore,  Md. — Fire  Department  Appara- 
tus.—Until  II  a.  m..  Oct.  28.  by  P.  W.  Wil- 
kinson, Secretiiry  Fire  Department,  for  fur- 
nishing two  first  size  piston  steam  fire  en- 
gines, and  two  Dahill  hoisting  devices,  com- 
plete with  motors  and  compressors. 

Kansas  City,  Mo. — Fire  Hose. — Until  noon. 
-Oct.  29.  by  E.  Winstanle.v.  City  Purcliasing 
Agent,  for  furnishing,  f.  o.  I),  cars  Kansas 
•City,  10.000  ft.  2^-ir..  cotton  double  jacket, 
rubber  lined  hose  with  standard  "Feyli"  cou- 
plings, weight  7^  pounds  per  set. 

Brooklyn,  N.  Y— Well  Diiving  Machines  — 
I'ntil  2  p.  m..  Oct.  2S.  by  .lohn  H.  O'Brien, 
"Commissioner  Water  Supply,  Gas  and  E4ec- 
tricity,  13  Park  Row.  New  York,  for  furnish- 
ing and  delivering  well  driving  machinery. 
i5ecurit>'    reciuired    is    $2,000. 

Elmira,  N.  V. — Forced  Draft  System. — Un- 
til noon.  Oct.  26.  by  Henry  Melville.  Presi- 
<ltnt  Hoard  of  Mana.gers.  for  forced  draft  sys- 
tem for  boilers  at  New  York  State  Reforma- 
tory. lOlmira.  Franklin  B.  Ware,  State 
j^rchitect,   Albany,   N.    Y. 

New  York,  N.  Y — Broken  Stone— Until 
noon.  Oct.  27.  by  George  Cromwell.  President 
Kichmond  Borough,  .St.  George.  New  Brigh- 
ton, for  tliree  contiacts  for  furnishing  broken 
store.  A  total  of  21.000  tons  of  H4-in.  and 
^i-in.  broken  stone  and  screenings  of  trap 
rock  or  Long  Island  syenite  is  required. 

New  York,  N.  Y. — Engineering  Supplies. — 
Vntil  noon.  Oct.  27.  liy  George  Cromwell. 
President  Richmond  Borough.  St.  George. 
J«ew  Brighton,  for  furnishing  and  delivering 
supplies  for  the  Bureau  of  Engineering-To- 
TOgiaphy.     Security  required  is  $300. 

New  York,  N.  Y.— Road  Oil.— Until  3  p.  m., 
Oct.  29.  by  Park  Board.  Arsenal  Bldg.,  5th 
Ave.  and  G4tli  St..  for  furnishing  and  deliver- 
ing Texas  road  oil  (No.  1.  1908)  for  parks. 
Borough  of  the  Bronx.  Bids  are  also  asked 
fnr  10.000  gallons  crude  petroleum  oil  (No.  1, 
1908). 

Richmond,  Va. — Electric  Pumping  Plant. — 
Vntil  .1  p.  ni..  Oct.  29,  by  E.  E.  Davis,  super- 
intendent of  Water  Works,  for  furnishing 
and  erecting  macliinery  and  apparatus  for  an 
^electric  pumping  ]dant.  including  four  cen- 
trifugal pumps  each  of  4.000.000  gallons  ca- 
pacity per  day:  four  2no-li.  p.  electric  mott»rs. 
■n-lth  necessary  switchboard,  wiring,  pipes 
Jind  water  met. is 

CONTRACTS  LET. 

The   following  contracts  have  been   let  re 
cently: 

Birmingham,  Ala. — Sewers. — C.  M.  Burk- 
lialter.  at  $2:!. 035.  for  constructing  sewers. 

Birmingham,    Ala Paving. — C.    M.      Burk- 

lialter.  at  $1,513.  for  paving  Florida  Ave. 
with   tar  cap  macadam. 

Hope,  Ark.  —  Sewers.  Water  Works. — Ham- 
ilton &  Bros..  .loplin.  .Mo.,  at  $60,000.  for  new 
sewer  system:  Bosh  &  Gray.  Chicago,  III.,  at 
560,000,  for  new  water  works. 

San  Francisco,  Cat. — Building. — C.  .1.  Llnd- 
gren  Co..  for  the  erection  of  the  new  building 
for  the  San  Francisco  Y.  M.  C.  A.  to  cost 
SSOO.OOO. 

Iowa  Falls,  la. — Bridge.  —  Des  Moines 
"Bridge  &  Iron  Works.  Des  Moines.  la.,  for 
•flvc-span,  100  ft.  each,  steel  bridge  to  be 
■erected   over   the    Iowa    River   at   this    place 


l"l    SI.    Paul    .V    His    .Mi.lnes    |{.    R.   Abut- 

IMilils  aiiil    pieis   will   be  of  concrete. 

Bclse,  Idaho- -Reservoir  l>am.  —  Harvey 
Ho|li>wjiy.  fur  building  reservoir  dam  on 
Sinker  Cieek  for  .Mutpliy  Land  &  Irrigation 
Co. 

Champaign,  III.— Bridge.  —  Attica  Bridge 
Co..  .\ltlca.  Ind..  at  $1,180,  for  new  steel 
supirsinictuie.  78-ft.  sjan,  for  bridge  over 
Swartz  Ford,   in  I'riiana  Township. 

Fithian,  III.— Bridge.- F.  Burke.  Newcastle, 
Ind..  at  $3,400,  for  80-ft.  Iron  bridge  with 
concrete  abutments  over  Stony  Creek  at  this 
place. 

Murphysboro,  111. — Bridge,— Decatur  Bridge 
Co..  H.-atui.  111.,  at  $4,880.  for  new  100-lt. 
steel  span  and  240  ft.  of  approaches  for 
bildge  over  Big  Muddy  on  Hamburg  Road. 

Normal,  III.— Brick  I'aving.- Roy  L.  Wil- 
liams, Connersville,  Ind..  at  $28,588.  for  Fell 
Ave,,  and  at  $3J,558  for  School  and  other 
streets.     Brick   will  be  used. 

Taylorvllle,  111.— Electric  Riiilwav  Work.— 
Electrical  Installation  Co..  y.S  .lackson  Blvd., 
Chicago,  111,,  according  to  reports,  for  elec- 
trical work  in  connection  with  the  construc- 
tion of  the  street  railway  and  overhead 
e<iuipment  of  the  plant  of  the  Taylorvllle 
Street   R^iilway   Co. 

Waukegan,  III. — School.  —  Andrew  Ryclo- 
man.  for  tlie  construction  of  new  parochial 
school  for  the  Church  of  the  Immaculate 
Conception. 

Logansport,  Ind. — Bridge  Work. — Samuel 
Cotner.  at  $1.35  per  cu.  yd,,  for  concrete  arch 
over  Widow  Creek,  in  Washington  Town- 
ship: Court  .Miner,  at  $3.75  per  cu.  yd.,  for  a 
12-ft,  concrete  arch  over  Miller  Creek,  in 
Harrison  Township:  Samue.  Cotner.  at  $4 
per  cu.  yd.,  for  concrete  bridge  over  Mud 
Branch,  in  Clay  Township:  A.  F.  Shuman, 
at  $2.25  per  sq,  yd.,  for  furnishing  225  sq. 
yds.  of  bituminated  paving  block  for  refloor- 
ing  Oden  and  Sprinkle  bridges,  over  Deer 
Creek,   in   .Jackson   Township. 

New  Castle,  Ind. — Reservoir. — Charles  W, 
Minnick.  New  Castle,  for  constructing  700.- 
OOO-gallon   reservoir  for  this  place. 

Amite  City,  La.— Church,— Q.  T.  Drake, 
for  erecting  Jlethodist  church  here. 

Jackson,  Miss. — Water  Works.  Sewers, — 
Contracts  for  water  works  and  sewer  exten- 
sions have  been  let  as  follows;  M.  O'Herrin 
&  Co.,  Pittsburg,  Pa.,  constructing  water 
mains.  $25,820,  sewers.  $36,500;  Mississippi 
Foundry  &  Machine  (To,.  Jackson,  valve 
boxes,  manhole  plates  and  covers,  $1,561; 
Rensselaer  Manufacturing  Co..  Troy,  N.  Y.. 
hydrants  and  gate  valves,   $1,573. 

Luverne,  Minn. — Bridges. — P,  N,  Gillham. 
pt  $2,750.  for  two  20-ft.  span  and  one  24-ft. 
span  steel  bridges  with  cement  floor  and 
stone  abutments  and  one  IS-ft.  concrete  arch. 

Shakopee,    Minn Water      Works. — W.      C. 

Frazer.  Rochester.  Minn.,  at  $5,150.  for  ma- 
terial and  construction  of  water  works  here. 

Two  Harbors,  Minn. — Bridge.  Grading. — 
Cyrille  Fortier.  for  constructing  bridge  at 
foot  of  Wliite  Iron  Lake,  in  Fall  Lake  Town- 
ship; .Joe  Betzler  &  Son.  Beaver  Bay,  Minn., 
for  gradin.L;  11-2  mile  of  road. 

St.  Joseph.  Mo.— Brick  Paving. — H.  N. 
Rice,  three  contracts,  for  paving  witii  brick 
on  Kdmond  St..  on  26th  St.  and  on  21st  St. 

Helena,  Mont. — Wooden  Bridges.  —  Peter 
Renig.  at  $2,100.  for  constructing  two  wooden 
biidges  for  count,v. 

Lenoir,  N.  C. — Water  and  Sewer  S.vstem. — 
Guild  &  Co..  Chattanoo.ga.  Tenn..  for  install- 
ing water  and  sewer  system  for  this  city. 

Portsmouth,  N.  H.  —  Concrete  Sewer. — 
Small  i:  Irgalls.  Bar  Harbor.  Me.,  at  $6,716. 
for  l)uilding  concrete  trunk  sewer  in  Parrott 
and    Richards   Aves. 

Kearney,  N.  J — Bridge. — F.  M.  Stillman, 
21  Exchange  PI,.  Jersey  City,  at  $313,000.  for 
constructing  bridge  over  Hackensack  River 
in  Kearney  Township.  Bridge  is  to  consist 
of  three  fixed  spans,  ISO  ft.  c.  to  c.  and  one 
draw  span,  248  ft.,  with  concrete  abutments 
on    piles. 

Verona,  N.  J. — Laving  Water  Mains. — Pu.g- 
lia  &  Palmer  Co..  Paterson.  N.  J.,  at  $15,749. 
for  laying  water  mains  for  this  borough. 

Albany.  N.  Y. — Paving.  Sewei. — John  M. 
Holler,  513  Wesrern  Ave,.  .Vlbanv.  at  $33,675. 
for  impioving  Orange  St..  at  $7  121  for  im- 
proving Stanwix  St..  and  at  $2,561  for  sewer 
in  Erie  and  Chami)lain  St.  .\bo^■e  item  ap- 
peared in  our  Oct,  14  issue  with  nam^  of 
contractor  given    as   George    H<iller. 

Albany,  N.  Y.— Barge  Canal  Work.— E.  M. 
Graves.  Cleveland.  O..  at  $1,047,994.  for  Con- 
tract No.  61.  improvement  of  barge  canal 
for  7.39  miles.  The  work  includes  48.500  cu. 
yds.  grubbing,  947.500  cu.  yds.  excavation. 
660.000  cu.  yds.  embankment.  10.750  cu.  yds. 
concrete,  etc. 

Albany,   N.   Y Bridges, — Penn   Bridge  Co,. 

Beaver    Falls.    Pa.,   at   $23,675.    for   furnishing 


and  erecting  five  steel  highway  bridge  super- 
si  ructures  at  various  points  on  New  York 
.state   liarge  Canal. 

New  York,  N.  Y.— Concrete  Work.— Turner 
Construction  Co.,  11  Broadway,  New  York, 
for  all  the  reinforced  concrete  Moor  and  roof 
blabs,  as  well  as  for  the  liieproollng  of  all 
exposed  steel  work  In  the  .Ma,\lne  Elliott 
Tlieatre  now  under  construclion  at  107  to  11 J 
W,  3ath  St,.  New  York,  according  to  the 
plana  of  .Marshall  &  Fox.  of  Chicago,  Archi- 
tects, and  John  .McKeefry.  General  Con- 
tractor,    Work  will  be  undertaken  at  once. 

New  York,  N.  Y.— Concrete  Floors. — Turner 
Construction  Co..  U  Broadway,  New  Y'ork, 
for  the  reinforced  concrete  lloors  In  connec- 
tion with  the  new  Grand  Central  Station 
work.  The  new  contract  includes  the  bag- 
gage room  floor  and  the  roof  of  the  north- 
east wing  of  tlie  new  station.  A  total  ol 
about  45.000  sq,  ft.  of  iloor  will  be  constructed 
Work  will  be  undertaken  at  once. 

Shortsvllle,  N.  Y.— Water  Works.  —  Con- 
tracts for  constructing  water  works  for  this 
town  have  been  let  as  follows;  Cast  Iron 
pipe  and  specials,  Charles  .Millar  &  .Son  Co., 
Ltica.  $23.50  a  ton  for  pipe  and  2.)  cts.  a 
pound  for  specials;  pumps  and  motors.  Gould 
Manufacturing  Co..  Seneca  Pails,  two  of 
each,  complete,  $2,200;  tank  and  tower,  Des 
.Moines  Bridge  &  Iron  Works,  Des  Moines, 
la.,  $4,200;  building  pump  house,  laying 
pipes,  etc.,  to  Dennlson  &  Co.,  Rochester, 
$6,641. 

Syracuse,  N.  Y — Hotel. — Esenwein  &  John- 
son liave  the  contract  for  the  new  $800,000 
Onondaga  Hotel  in  this  city. 

Bellaire,  O — Paving, — John  B,  Shannafelt. 
for  paving  32nd  St.   with  brick. 

Mansfield,  O.— Bridge  Work. — Hughes  & 
Keenan,  for  moving  and  setting  up  old  Ash- 
land Ave.  bridge  at  North  Park:  Samuel  Lis- 
ton  was  awarded  contract  for  abutment 
work. 

Portsmouth,  O — Sewer.- H.  T.  Hatton,  at 
$1,576.   for  high  school  sanitary  sewer. 

Steubenville,  O — Sewers. — J.  H.  Vanmeter, 
at  $2,918.  for  sewer  in  Linden  Ave,:  Emohas 
Sweeney,  at  $1,745,   for  sewer  in  7th  St. 

Wooster,  O. — Abutment  Work. — William 
Levers,  tor  rebuilding  abutments  of  bridge  on 
West  North  St, 

Afton,  Okia — School.  —  T.  Tarrant,  for 
building  $25,000  school  house  for  this  city. 

Ontario,  Ore. — Bridge.  —  Inter-Mountain 
Bridge  &  Construction  Co.,  at  $13,500.  for 
the  construction  of  the  combination  steel  and 
wooden  bridge  to  be  constructed  across 
Snake  River.  Bridge  will  be  about  SuO  ft. 
long  and  20  ft.  wide  and  will  have  three  150- 
ft.  steel  spans,  supported  by  steel  and  con- 
crete piers  constructed  of  steel  tubes  filled 
with  concrete  and  propel  iy  protected  by 
concrete    cribs. 

West  Chester,  Pa. — Bridge.  —  Logan  Con- 
tracting Co..  227  W.  12Sth  St..  New  York,  at 
$3,500.  for  the  construction  of  a  reinforced 
concrete  bridge,  single  arch  50  ft.,  at  Devon, 
Pa.,  over  the  Darby  Creek.  Work  has  been 
started. 

Easton,  Pa. — Bridge. — R.  T.  &  C.  D.  Stew- 
art Construction  Co,,  at  $2,700.  for  construct- 
ing bridge  in  Forks  Township  for  county. 

Harrlsburg,  Pa. — Grading, — United  Ice  & 
Coal  Co,,  for  grading  on  Sycamore  St. 

Spartanburg,  S.  C. — Railroad  Work. — Mac- 
Arthur  Bros.  Co..  who  have  the  general  con- 
tract for  building  roadbed  of  C.  C.  &  O.  R. 
R.  from  Bostic.  N.  C.  to  Spartanburg,  have 
awarded  sub-contracts  as  follows:  Section 
from  Bostic.  N.  C,  to  Second  Broad  River,  a 
distance  of  about  five  miles,  to  J.  Nichols, 
of  Parksburg.  W.  Va.;  from  Second  Broad 
River  to  Flo.vd  Creek,  a  distance  of  five  miles, 
to  Purcell.  Allen.  Shehan  &  Co,,  of  Washing- 
ton. D.  C:  from  Broad  River  to  Little  Buck 
Creek,  to  Williams.  Lewis  &  Spradlin.  of  At- 
lanta. Ga.:  from  Pacolei  River  to  Peters,  a 
distance  of  tliree  miles,  to  Reagan  &  Yale: 
from  Floyd's  Creek,  south,  a  distance  of  *j  of 
a  mile,  to  M,  M,  Schlitz.  of  Knoxville.  Tenn.; 
from  Statiiui  416  to  Station  51.1.  n.i  miles,  to 
R.  L,  McCurry  \:  Co,,  of  Marion.  N.  C, ;  from 
Station  513  to  Station  5SS.  lu.  miles,  to  .\.  G. 
Fretwell.  of  Anderson.  S,  C, ;  from  Station 
5SS  to  Broad  River.  1  mile,  to  Mason  Bros,,  of 
Knoxville.  Tenn.  Mi>st  of  the  ]ieav.\"  masonry 
work  has  been  awarded  to  J.  c.  Dunn  &  Co., 
Century  Bldg,.  Cleveland.  O..  and  to  Thomas 
Shehan.  of  Nashville.  Tenn,  J.  C.  Dunn  & 
Co,,  of  Cleveland,  have  the  contract  to  build 
over  20.000  yds,  of  concrete  work,  including 
the  crossings  at  Broad  River.  Pacolet  and 
Lawson's  Fork.  .-Ml  of  the  trestle  work  has 
1  een  awarded  to  H.  J.  Collier  &  Co..  Cleve- 
land. O, 

Platte,  S.  Dak. — 'Water  'Works. — Morava 
Construction  Co..  85th  St.  and  Stewart  Ave., 
Chicago.  Ill,,  at  $15,400,  for  constructing  steel 
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water  lower  and  tank  and  laying  ll.aOu  ft.  ol  old    bridge,     $11,734;      coneret'^,     per     eu.    yd., 

water  mains.  $13.50.       American     Bridge    Cn..    N'iw     York: 

Memphis,  Tenn.— Paving.— H.  P.   Streicher,  Superstructure,    $87,520;    Bascule    lift,    $2,000. 

Toledo,    O.,    for  four  miles  of  asphalt  paving  Penn.   Bridge  Co.,   Beaver  Falls,    Pa.;    Super- 

on   Madison  Ave  structure,  $82,200.     Pan-Ameri<an   liridi;*'  ('o.. 

Ralueston     Tex  — Orain  — Kel<!n  *  Vaiifrin  ^''*^^'    Castle.    Ind.:      Superstructure,    $79,600; 

.,   «,^^f,!:     '   T^^'~„  ^„  ;i;,„^,f    f„r  lx.?oI,J^'  Bascule  lift.   $2,000;  substructuie,   iemo\al  of 

"   *  o;1    i,"*  H^/i^         reports,    for  extend-  ^,j  ^.^j^^^    jS,O00;   concrete,   per  cu.   yd.,   $18. 

ing  19th  bt.  drain.  ,Ioli«t    Bridge  and   Iron   Co.,    JoUet,   111.;     Su- 

Salt   Lake  City,  Utah.— Grading.— Ely  Con-  perstructure,    $99,000;    substructure,    removal 

struclion    Co..    Spiingv  ille,    Utah,    for  giading  of    old    bridge.      $2,400;      concrete,      per      cu. 

seven    miles   for   the    Southern    Ctah   liy.    Co.  yd  ,   $16. 

The    contiact    was    let    by    the    Consolidated  "    streator,  Ill.-Clty  Clerk  has  been  instruct- 

Fuel  Co..  A.   A.  few eet.   Manager,   which  con-  j                 ,          ^      >         ,   specilieations    for  a 

trols  the  above  road^    Contracts  for  11  addi-  concrete  bridge.     A   160  ft    arch   bridge  may 

tional  miles  are  to  be  let.  ^^^    erected 

Salt   Lake  City    Utah.-Sewer.Pavlng.--P.  p       ,        ;,|._peoria    &    Pekin     t'nion    Ry.. 

J    ilo.an.   sa  t  Lake  Cit>     at  $3  660    for  con-  gt-mley  Millard.  Chief  Engineer.  Peoila.   III., 

struclion    of  pawng  extenson   No    4i;   V    P.  /              n^^^.  $500,000  bridge  in  this  clly 

Strange,   ball  Lake  City,   at  $12..  i4,   for  con-  „„rK.    nevi    venr 

strueting  sewer  extension  No.   203.  *''"^,    "V"     "  ,    I'     „     .,,   ,                    ,  ,^       . 

c    .>    I     I,.    r--t.      ii«,»,      i!.„.,^      [n,i„   „.„,«  Columbus,   Ind. — Bartholomew  and  Decatur 

Salt    Lake    City     Utah.--bewer.— Bids   were  counties    aie    .onsideiinK    bi:ik,inK    an    VS.ouO 

received  Oct.  9,  by  Board  Public  ^^  orks.  L.  C.  i,^,,,       j„^r  Cliflv.  at  Oalbreath  I-ord. 

Kelsey.  City  Engineer,  for  constructing  sewer  „  "             ■„       .  \,      „                               ,  ^ 

extension  No.    199.    the  contiact   being   let   to  Connersville,    ind.— Commissioners  of  Fay- 

Jas.    Kennedy   Construction   Co..      Salt     Lake  eUe  and  Wayne  Counties  have  been  in  con- 

Citv.   at   $31,211.     The   bids   leccived  were   as  ference  to  decide  on  building  of  joint  county 

follows:    (1)    standing    for    Davis    &    Heuser.  bridges. 

Salt    L,ake   City;    (2)    for  J.    D.   Hanley.   Salt  Princeton,       Ind. — County      Commissioners 

Lake   City,   and    t3)    for  Jas.   Kennedy   Con-  have  adopted  plans  for  a  105  ft.  span,  16  ft. 

struclion  Co.; 

BIDS  RECEIVED  OCT.  9.  AT  SALT  LAKE  CITT.  UTAH.  FOR  SEWER  WORK. 

Quantities.  (1)                    (2)                   (3) 

Excavating  and  back-filling,  per  cu.  yd 14.019.36                $1.67                $1.75                $1.25 

Furnishing  and  laying  vitrified  pipe,   includ- 
ing 4-in.   bends   per  lin.    ft. 

S-in.   lin.   ft 5885.0                    .45                   .40                   .38 

10-in.    lin.   ft 4170.0                   .55                   .52                   .50 

12-in.    lin.    ft 3410.0                   .70                   .68                   .66 

l.-.-in.  lin.  ft 3220.0                   .90                   .95                 1.00 

Rei  lacing  paving,  per  sq.  yd.' 60.0                 3.00                  2.80                 2.5U 

Re|  lacing  4-fl.  cement  walk,  per  sq.  ft 224.0                    .2j                   .17                    .20 

Constructing  manhcles.  each 40                60.00                53.00                55.00 

Constructing  flush  tanks,  each 12              130.00              1.50.00              12j.00 

Total   $37,835            $38,560            $31,211 


Upton,  Utah. — Bridge.— W.  H.  Staley.  Up- 
ton, for  constiucting  bridge  over  Chalk  Creek 
at  L'plon. 

Lynchburg,  Va. — Building.  —  Jones  &  Ad- 
ams, for  erecting  4-story  building,  to  cost 
$30,000.  for  Virginia  Christian  College. 

Cashmere',  Wash.— Water  Works.— Ball  & 
McXerney.  Seattle,  for  installing  the  new- 
water  works  here. 

North  Yakima.  Wash.— Sewer.  —  W.  W. 
Pettij'ihn,  at  $2,470,  for  sewer  in  Blocks  25 
and  2fi. 

Colville,  Wash. — Bridge. — Charles  &'.  Shee- 
Iv.  Denver.  Colo.,  at.  $3,560.  for  bridge  at 
Laurier.  and  at  $3,347,  for  bridge  at  Napoleon 
Mine. 

PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States. 

Gadsden,  Ala. — Surveys  and  soundings  are 
now  being  made  for  the  new  bridge,  which 
according  to  reports,  the  Louisville  &  Nash- 
ville R.  R.,  E.  E.  Kuersteiner.  Bridge.  Engi- 
neer. Louisville.  Ky.,  proposes  to  build  over 
the   Coosa    River. 

Camden.  Ark. — Countv  Commissioners  are 
to  build  a  $25,000  bridge  over  the  Ouachita 
River. 

Malvern,  Ark. — County  Commissioners  are 
to  construct  bridge  over  Ouachita  River  at 
Greens    Ferry. 

Fine  Bluff,  Ark. — County  Board  has  made 
appropriation  for  constructing  bridge  over 
Arkansas    River    near    this    city. 

Pasadena.  Cal.— City  and  county  may 
construct  new-  bridge  over  the  Arrayo  Seco 
at    the    foot    of    California    St. 

Augusta,  Ga. — Nisbet  Wingfleld.  Commis- 
sioner of  Public  Works,  estimates  cost  of 
reconstructing  the  Center  St.  bridge  at  $65.- 
000 — $20,000  for  sulstruc.ure  and  piovid- 
ing  draw-  span  and  $45,000  for  the  super- 
structure. 

Ottawa,  III. — Following  bids  were  received 
Oct.  6  by  City  Clerk,  for  constructing  bridge 
over    Illinois    River:   - 

Modern  Steel  Structural  Co..  Waukesha. 
Wis.:  Superstructure.  $61,492;  Bascule  lift. 
$2  000.  King  Bridge  Co..  Cleveland.  O.: 
Superstructure.  $82,900.  Decatur  Bridge  Co.. 
Decatur.  111.:  Superstructure.  $S2.500;  Bas- 
cule lift.  $2,000;  substructure,  removal  of 
old  bridge.  $3,000;  concrete  per  cu.  yd..  $21. 
Wisconsin  Bridge  and  Iron  Co..  Milwaukee. 
Wis  ■  Superstructure.  $74,400;  Bascule  lift. 
$2,000.  A.  M.  Blodgett  Construction  Co.. 
Kansas  Citv.  Mo.:  Superstructure.  $79,500; 
Bascule  lift.  $2,000;  substructure,  removal  of 


roadway,  liigh  truss  bridge  to  be  erected 
over  Patoka  Liver  at  Severn  site. 

South  Bend,  Ind. — County  Commissioners 
have  dscidej  to  build  a  reinforced  concrete 
siructuie  to  leplace  old  bridge  at  Logan 
St..     Mishawaka. 

Fikeville,  Ky.— J.  P.  Power.  W.  K.  Steel 
and  .J.  F.  Butler  have  been  appointed  Spe- 
cial Commissioners  to  have  charge  of  build- 
ing new  county  bridge  over  the  Big  Sandy 
River  at    Pikeville. 

Louisville,  Ky. — Commissioners  of  Jeffer- 
son and  Hardin  Counties  arc  considering 
erecting  a  52.=;, 000  bridge  over  Salt  Rivet 
at    West    Point. 

Lawrence,  Mass. — A  majority  report  of 
Central  Biidge  Commission  to  City  Council 
recommends  that  immediate  action  be  ta- 
ken toward  the  issuance  of  the  $500,000  of 
bonds  authorized  by  the  state  legislature 
for  constructing  the  bridge. 

Kansas  City,  Mo. — Board  Public  Works 
has  instructed  J.  L.  Darnell.  City  Engineer, 
to  prepare  preliminary  plans  and  estimates 
for  a  bridge  across  the  Blue  River  at  Inde- 
pendence Ave.  The  bridge  w-ill  cost  about 
$2.i,000. 

Missoula,  Mont.— William  Oliver  Bridge 
Co..  Spokane,  Wash.,  which  was  awarded 
contract  by  County  Commissioners  for  con- 
structing Higgins  Ave.  bridge,  has  with- 
diawn  its  bids,  and  work  will  nrolably 
fce  readvertised.  The  bridge  is  to  cost 
about    $130,000. 

Mount  Holly,  N.  J. — Burlington  County 
Freeholders  and  Burlington  County  Ry.  Co. 
are   to  construct  joint   bridge  at   Hartford. 

Omaha,  Neb. — Ordinance  is  before  City 
Council  directing  Union  Pacific  R.  R.  to 
build  a    viaduct   over   its   fiacks   at    29th    St. 

Fort  Hunter,  N.  Y.- All  bids  for  building 
bridge  over  Schoharie  River  at  this  place 
have  all  teen  rejected  as  being  above  the 
525.000  allowance.  New  plans  are  being  pre- 
pared. 

North  Tonawanda.  N.  Y.— New  York  Gen- 
ual &  Hudson  River  R.  R.  is  stated  to  have 
had  plans  prepared  for  a  new  bridge  for  its 
Canandaigua  branch  over  the  Erie  Canal 
here. 

Cleveland,  O. — County  Commissioners  will 
erect  new  bridge,  probably  of  concrete,  over 
Mostick  Road.  Rock  River.  Bridge  will  cost 
about  $15,000.  A.  B.  Lea  is  County  Engi- 
neer. 

Dayton,  O. — County  Commissioners  will 
have  work  started  in  early  spring  on  rein- 
forced concrete  biidge  to  be  erected  over 
the  Miami  River  at  Needmore  Road.  H. 
R  Klepinger,  County  Engineer,  prepared 
the  plans.  The  bridge  will  cost  about  $18.- 
00". 

Reading.    Pa. — County   Court   has  approved 


proceedings  for  bridges  In  Exeter  and  Doug- 
lass  TtAviishlps. 

Linden,  Tenn.— County  Court  has  voted 
J4.000  to  build  a  bridge  over  BulTalo  River 
near  Standing   Rock. 

Dallas.  Tex.— Jack  Witt.  County  F^nglneer, 
has  completed  surveys  of  the  bridges  over 
the  Tiinity  River  at  .Molloy.  Wllmer  and 
Hutchlns.  for  the  nuiklng  of  esllmates  of  the 
cost  of  raising  the  bridges  or  putting  In 
draws. 

Manchester.  Va. — Construclion  of  a  new 
bililge  bilwiin  Ihis  city  and  Richiiiond  1» 
uiuler  consideration  and  <"ouncil  has  ap- 
pointed a  committee,  of  whiih  W.  D.  Fergu- 
stin.  W.  W.  Workman  and  L.  U.  Browr.  a»*«> 
members,  to  eon.'^ider  tlie  (lUestlon.  'li.e 
committee  will  have  power,  it  Is  said,  to 
secure    engineering   advit.-e. 

Marinette.  Wis.— City  Engineer  Hillls  Is 
pre|.aring  designs  for  a  new  approaili  to  the 
lower  diawbridge  from  the  .Sawye-r  Good- 
man Island.  The  designs  will  provide  a 
structure  with  steel  girders  and  stringers, 
with  the  lower  portion  filled  in  to  meet  the 
s|.ans   of  steel. 

Appleton,  Wis. — Clly  Engineer  Dodge  lias 
made  dravt-ings  for  the  proposed  concrete 
bridge  to  l;e  constructed  across  the  Pacific 
St.  ravine  to  take  the  place  of  the  structure 
that  Is  nov\'  in  use.  The  proposed  bridge 
will  be  330  ft.  in  length,  will  be  entirely 
of  concrete,  and  will  have  a  24-lt.  drivewa.v" 
with  a  5-ft.  walk  on  eacii  side. 

Milwaukee.  Wis.— C.  J.  Poetseh.  City  En- 
gineer, has  been  directi-'d  to  m:ike  an  esti- 
mate of  cost  of  constructing  a  viaduct  over 
the  Menominee  Valley  at  35lh  Si. 

Railroads. 

Hems  Arranged  Alphabetically  by  States. 

Dothan,  Ala. — Atlanta  &  Saint  Andrews 
Ry..  A.  B.  Steele.  President.  Atlanta.  Ga., 
is  stated  to  be  planning  lo  absorb  the  Abbe- 
ville Southern  branch  and  to  extend  the  A. 
&   S.   A.   Ry.   further  north. 

Batesvilie,  Ark. — Missouri.  Arkansas  Sc 
Southwestern  Ry.  Co.  is  leiiorted  to  be  tak- 
ing steps  to  begin  construction  work  on  itff 
proposed  line  from  Batesvilie  to  Black  Rock, 
Hoxic  and  Imboden.  Surveys  have  been 
made  for  this  portion  of  the  line  and  part 
of  tlie  right  of  way  has  been  secured.  1.  J- 
Matheny.    Batesvilie.    Is    .Secretary. 

Caddo  Gap.  Ark. — Advices  from  Little 
Rock.  .\rk..  state  that  A.  V.  Alexander,  who 
recently  bought  a  timber  tract  of  several 
thousand  acres  near  Holly.  Montgomery' 
County,  will  build  a  short  line  of  railroad 
lo  connect  his  saw  mill,  to  be  established 
near  Holly,  with  the  Iron  Mountain  brancli 
at   Caddo  Gap. 

San  Luis  Obispo.  Cal. — Pacific  Coast  Ry.. 
J.  Burke.  Roadmasier.  San  Luis  Obispo,  is 
consideiing  extending  a  bianch  to  Gary, 
four  miles.     The  road  is  narrow  gage. 

Atlanta.  Ga. — The  Governor  of  Georgia  has 
arpoinled  a  special  commission,  of  whicli 
James  R.  Gray.  Atlanta,  is  a  member,  to  in- 
vestigate the  question  of  extending  the  state 
railroad  to  the  sea  with  convict  labor,  under 
the  resolution  adopted  by  the  general  as- 
sembly at  the  special  session. 

Evansvllle,  Ind. — Directors  of  Evansvllle  & 
Mt.  Carmel  R.  R..  a  proposed  extension  of 
the  Bis  Four  from  Evansvllle  to  .Mt.  Car- 
mel. III.,  state  that  the  road  will  be  built  as 
si^on  as  financial  conditions  Improve.  At  a 
recent  meeting  the  following  directors  were 
elected:  W.  C.  Brown.  C.  fc.  Schaff.  E.  Li. 
Glennon  and  J.  Cartenson.  of  New  York;  J- 
Q.  Vanwinkle.  of  Cincinnati;  Robert  Davisoi» 
and  James  T.   Walker,  of  Evansvllle. 

Covington,  La. — Construction  work  on  the 
New  Orleans  Great  Northern  R.  R.  has  been 
ttrdered  resumed  and  It  is  hoped  to  put  the 
New  Mandeville  line  in  operation  by  Nov.  IS- 
and  the  Tylertown  line  in  operation  by  Dec. 
25.  No  date  has  been  fixed  for  opening  the 
main  line  hetw-een  New  Orleans  and  Jack- 
son. Miss.,  but  the  construction  of  this  line 
will  be  actively  pushed.  N.  G.  Pearsall, 
Covington.   La..    Is  General   Manager. 

Springfield,  Mass. — Boston  &  Allmny  R.  R., 
E.  E.  Stone.  Engineer  of  Construction. 
Springfield,  has  secured  land  on  which  to  In- 
crease capacity  of  Its  Merrick  yards,  and 
also  on  which  to  erect  a  new  70-stalI  round- 
house. 

Collins,  Miss. — Okotoma  .'=aw  Mill  Co.  of 
this  riaee.  recently  im  ori  irited.  may  con- 
ned its   railways  from  tlii~  .  Ity  to  Elllsville. 

Prattsburg.  N.  Y.— The  construction  of  a 
railrr«d  from  Piattsburg  to  Italy  Hill,  thence 
to  Potter  Center,  then  t"  Hall's  Comers, 
where  connections  will  be  made  with  U>» 
Northern  Central,  is  undir  consid^-ratlon. 
From  Halls  the  load  will  go  to  Geneva,  a. 
total    distance    of    about    35    miles.     Walter 
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Dnw.     Pultonrv,    N.     Y.,    Is    promollng    the 

l.lnj.'.'t. 

Davenport,  la. — Kstiinatos  based  on  the 
I»r'cllinhmry  survey.H  for  the  proposed  Dav- 
ciipnit  ,<ir  iMuni'hester  Interurbun  rtnllway 
have  tiiMii  Miihinitted  to  the  stockholders. 
Aeronllii»c  to  report  tlie  Manchester  line  will 
be  95  miles  kinR,  K.  W.  Rank,  Moline,  III.,  Is 
secretary. 

Blnghamton,  N.  Y.— Work  is  to  bo  started 
shiti'tly  on  the  constructiitn  of  terminal  yard 
nt  N.Mlh  (tri.swold  St.  for  the  Delaware  & 
Hiiilson  R.   K. 

Port  Clinton,  O K.  H.  nrenan  has  re- 
vived the  project  for  con.structing  a  railroad 
from  Marbli^head  throiij^h  to  Kingswa.\',  con- 
nedlnK  with  a  nnmber  of  roads.  The  mat- 
ter was  undt'r  ct>nsideratlon  about  lii  years 
ago  and  at  that  time  right  of  way  was  se- 
cured and  some  grading  done. 

Lamar,  Okla.  —  .Announcement  has  been 
made  thai  the  Missouri,  Oklahoma  &  Gulf 
Ry..  William  KmellcU,  President.  Kansas 
city.  Mo.,  will  immediately  build  an  exten- 
sion of  its  line  from  the  present  southern 
terminus  at  I.,am.ir  into  Texas.  passing 
through  Denison  and  Sherman,  with  a  prob- 
ability of  an  ultimate  extension  to  Galveston. 

Gage,  Okla. — Surveys  for  the  Beaver  Val- 
ley <V:  Northwestern  R.  R.  have  been  com- 
pleteil  between  Hooker,  Texas  County,  and 
Gage.  Ellis  County,  a  distance  of  107  miles. 
All  maps  are  to  be  completed  at  once  in  or- 
der that  contracts  for  construction  may  be 
let. 

Okeene,  Okla. — The  Northwestern  Devel- 
opment Co.  has  been  organized  at  Okeene 
for  the  purpose  of  building  a  railroad  from 
Oklahoma  City  northwest  to  some  point  in 
Southwestern  Kansas  for  a  connection  either 
with  the  Santa  Fe  or  Rock  Island.  W.  E. 
Miller  of  Kingfisher  is  president;  H.  W.  Side 
of  Keil.  C.  K.  Bozman  of  Okeene.  H.  D. 
Cunningham  of  Fairview.  W.  C.  Douglas  of 
Whltehorse.  E.  D.  Gillespie  of  Toga  and 
•Joe  Sherman  of  Estelle.  vice-presidents; 
Charles  Clark,    secretary  and   treasurer. 

El  Reno,  Okla. — Advices  from  this  city 
state  that  work  is  to  be  started  shortly  on 
the  construction  of  the  El  Reno,  Red  River 
&  Pacific  Kv..  which  lias  been  promoted  by 
L.  B.  Pennell  and  H.  C.  Bradford.  The 
financing  of  the  road  is  reported  to  have 
been   completed. 

Dallas,  Tex. — Matter  of  constructing  the 
Dallas  &  New  Mexico  Ry.  is  being  taken  up, 
and  representatives  of  the  project  have  been 
Interesting  citizens  in  the  northwestern  part 
of  the  state.  The  property  was  recently 
purchased  by  R.  C.  Megargel,  New  York. 
Ben  Cain,   Tyler,  Tex.,  is  also  interested. 

San  Antonio,  Tex. — Charles  B.  MuUaly, 
Presi<Iriit  lUisiness  Men's  Club,  is  advocat- 
ing til'-  cimstructlon  of  a  direct  line  railroad 
from    San    Antoni(»    to    Brownsville. 

Fort  Worth,  Tex. — Track  laving  on  the 
line  of  Estaeado  &  Gulf  R.  R.  has  been 
started  out  of  Robv.  The  road  will  run  to 
Fort  Worth  and  south  to  the  Gulf.  W.  A. 
Butts  is  President  and  headtiuarters  of  road 
are   in   Fort   Worth. 

Wichita  Falls,  Tex. — Advices  from  this 
place  state  that  the  Wichita  Falls  &  South- 
ern Ry.,  A.  .1.  Robin-son,  Chief  Engineer. 
Wichita  Falls,  is  to  be  extended  south  from 
Newcastle.  Young  County,  to  Llano,  a  total 
distance  from  Wichita  Falls  of  about  2.50 
miles.  The  Wichita  Falls  &  Northwestern 
Ry..  owned  by  the  same  interests,  and  in 
operation  to  Frederick,  Okla..  50  miles,  is 
also  to  be  extended  to  Altus,  Okla. 

Index,  Wash.— Index -Galena  Co.,  which 
has  large  timber  h<jldings  on  the  Shykomish 
River,  has  purchased  from  Nicholas  Rude- 
beck,  of  Everett,  the  franchise  and  right  of 
way  of  the  railway  between  Silver  Creek 
and  Index,  together  with  tools  and  several 
carloads  of  steel  rails  which  were  brought 
in  here  over  a  year  ago  by  Rudebeck.  The 
consideration    was    $20,000. 

Superior,  Wis. — Flag  River  R.  R.  Co.  has 
been  incorporated  and  proposes  to  build  a 
rallro.ad  bt^tween  Superior  and  Bayfield, 
along  the  south  shore  of  Lake  Superior.  B. 
C.  Cook.  Superior,  is  President,  and  A.  W. 
M<Leoil.    W.'ishburn.    Wis.,   is   Secretar.v. 

Valdez,  Alaska. — Leopold.  Hirsch  &  Co.. 
Lonilon.  England,  has  taken  over  the  in- 
terests In  Alaska  of  the  Valdez-Yukon  Ry. 
Co.  and  the  Hubbard-Elliott  Mining  Co. 
According  to  the  terms  of  the  sale  the 
London  capitalists  are  given  three  years  In 
which  to  <'omplete  the  railroad  to  the  inter- 
ior copper  districts.  In  addition  to  the  main 
line  to  the  coiiper  mines,  a  branch  is  pro- 
jected to  run  from  the  Copper  River  across 
the  Tazllna  divide  60  miles  to  the  Malanuska 
coal  fields,  where  the  company  also  owns 
property.  As  soon  as  the  coal  mines  are 
reached  smelters  will  be  constructed  at 
some  point  on  Valdez  Bay.  Preliminary 
■work   may   be   started   this   fall. 


Electric  Railways. 
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Alameda,  Cal.  —  Alamed.a  Improvement 
Club  Is  laking  steps  to  Meeure  the  building 
of  an  inilependinl  trolley  line  for  the  ex- 
treme   west    end    of   Alameda. 

Los  Angeles,  Cal.— M.  .1.  Nolan  has  secured 
franchise  for  electric  railway  on  West 
Washington  St.,  from  I^  .Salle  Ave.  to  west- 
ern city  boundary,  a  flislanee  of  about  one 
mile.  The  frnnclilse  will  he  turned  over  to 
the  Los  Angeles  R.\ ,  (^o.  and  the  new  road, 
which  will  extend  beyond  the  city  limits 
about  a  mile  and  a  half,  will  be  oiierated  In 
connectiiui  with  the  general  system  of  that 
company. 

Sacramento,  Cal. — California  Central  Trac- 
tion Co..  operating  an  electric  r.ailway  be- 
tween Stockton  and  Lodl.  has  asked  fran- 
chise to  enter  this  city.  It  is  said  that  com- 
plete riglits  of  way  have  been  secured  and 
necessary  capital  (»btalned,  so  that  the  road 
will  be  built  as  soon  as  the  franchise  is 
granted. 

Clinton,  la. — Council  has  adopted  ordinance 
granting  new  franchise  to  Clinton  Street  Ry. 
Co. 

Davenport,  la.— Tri-City  Ry.  Co.,  J.  F. 
Porter.  President,  will  rebuild  its  track  in 
West  3rd  .St.,   from  .Marquette  St.   west. 

Council  Bluffs,  la. — Independent  Transpor- 
tation Co.  lias  appointed  committee  consist- 
ing of  A.  T.  I''lickinger,  H.  F.  Kiuidson  and 
F.  M.  Compton  to  take  steps  to  secure  fran- 
chise over  streets  in  this  city.  The  com- 
pany proposes  to  operate  its  lines  with  gas- 
oline  motor   cars  or  electric   power. 

Peoria,  ill. — It  is  probable  that  construc- 
tion work  will  be  started  in  the  spring  on 
the  proposed  interurban  railroad  between 
this  city  and  Rock  Island.  Right  of  way  for 
the  entire  distance  has  been  secured  and 
surveys  for  part  of  the  wav  have  been  made 
by  Roberts  &  Abbott.  Cleveland,  O.  The 
project  is  being  promoted  by  S.  F.  Moore, 
Cleveland,   O. 

Bluffton,  Ind. — Advices  from  this  city  state 
that  the  proposed  Cleveland-Indianapolis 
railroad  has  been  financed  to  such  an  extent 
that  construction  work  may  be  started  soon 
on  the  section  between  Norwalk  and  Bluff- 
ton. 

Greencastle,  Ind. — County  Commissioners 
have  granted  a  franchise  to  the  Indianapolis, 
Cloverdale  &  Terre  Haute  Interurban  Co., 
which  gives  the  company  the  right  to  use, 
cross  and  follow  where  necessary  the  roads 
of  the  county. 
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ROAD  WORK. 

NOTICE  TO  CONTRACTORS. 
STATE  OF  NEW  YORK.    Office  of  the 
State   Engineer  and  .Surveyor,  Albany,  N. 
Y. — Pursuant  to  the  provisions  of  Chapter 
115  of  the  Laws  of  1898,  as  amended,  and 
330.  Laws  of  1908.  sealed  proposals  will  be 
received   by   the  undersigned  at  his  offlce 
in  the  State  Hall  at  Albany,  on  Monday. 
the    9th    day    of    November,    1908,    at    12 
o'clock  noon,   for  the  improvement  of  the 
following  public  highways: 
Road 
No.     Name  of  Road.       County.         Miles. 

309.. Post.   Sec.   2 Ulster     6.480 

321.. Reservation    Road 

— Varick    Seneca    4.310 

Sprakers  —  Rural 

Grove.    Sec.   2.  .Montgomery     .2..i20 
C  a  n  a  j  oharie  . — 
Sharon  Springs, 

Sec.    2 Montgomery    .2.940 

Oak  Orchard,  Sec. 

1    Orleans     3.342 

Port  .lervis — Sul- 
livan Co.  Line. 
Sec.    1 Orange     5.740 

Highland  Mills- 
Monroe   Orange     3.270 

Philadelphia     Jefferson  ■ 5.400 

Riverside   Drive. .  Broome    1.140 

463.  .Manheim      Center 

— Salisbury   ....Herkimer     ....5.520 

464.  .Salisbury     Center 

—Stratford    Herkimer     5.460 

480.. Buffalo,    Sec.   4...  Monroe   3.020 

481.  .Despatch— Pitts- 
ford    Monroe     990 

Tully    Onondaga    4.440 

Hilton — Bartletts 

Corners    Monroe     1.010 

Mendon  —  Pitts- 
ford     Monroe     6.260 

504.. Troy    —    Speigle- 

town    Rensselaer    ...1.690 

536.  .Schodack     Center 

— Nassau   Rensselaer    ...  5.1 90 

Johns  tow  n — 
Broadalbin,  Sec. 

2    Fulton     6.350 

Willets   —   East 

W  i  1  1  i  s  ton    — 

Westbury  Pond.  Nassau     6.430 

Fly    Onondaga    2.330 

Fabius     Onondaga    4.910 

Sealed  proposals  will  also  be  received  by 
the  undersigned  at  his  office  in  the  State 
Hall,  at  Albany,  on  Wednesday,  the  11th 
day  of  November.  1908,  at  12  o'clock  noon, 
for  the  improvement  of  the  following 
liighways: 
Road 
No.  Name  of  Road.  County.  Miles. 
564 . .  Rome :    Augusta — 

Westmoreland  .  Oneida    5.020 

571. .Spring   Ave.  Troy 

— PoestenkiU    ..Rensselaer    ...2.610 
5S5..Towners    Corners 

— County    Line.  Putnam    3.930 

604.. Troy  —  Schenec- 
tady.  Sec.  3 .\lbany    3.880 

610 — Mechanlcsville — 

Malta     Saratoga    7.420 

612.. Pawling  —  Dover 

Town     Line Dutchess    2.920 
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B27.  .Wicopee   — Beek- 

man      Dutchess    8.100 

630 — Troy  and  Schen- 
ectady,  Sec.  4..  Albany    2.240 

635.. Geneva    —    Halls 

Corners    Ontario     5.040 

636.  .Stanley — Geneva. .Ontario     3.160 

642.. Angola  —  Evans 
Center:  Angola 
— Brant    Erie    6.300 

644..Alden      —     Town 

Line.     Sec.     2.. Eric    730 

645..0rchnrd      Pari- — 

Grifflns     Mills. .  ICrif    4.610 

n46.. Indian     Fields    — 

Piirmansville     ..\lliany    4.120 

650. .  Hinl«cin — HoUow- 

villo    CoUinibia    5. 660 

652.  .Clianiiilain  — Per- 

rys    Mills Clinton    3.250 

654..  Oswego  —  Mexi- 
co.    Sec.    2 Oswego     5.350 

663..0tselic    —    South 

Otselic,    Sec.    2.  Chenango    4.420 

6S1.. Ithaca  —  Dry- 
den,  Sec.  1 Tompliins    5.230 

fiS5.  .Stirling  —  Oswe- 
go    Cayuga     ......4.880 

690..Monsey   —  Eg>-pt 

Corners     ...Rockland    4.250 

Sealed    proposals    will   also-  be    received 

by    the    undersigned    at    his    ofTice    in    the 

State  Hall,  at  Albany,  on  Friday,  the  13th 

day  of  November.  1908.  at  12  o'clock  noon, 

fir    the    improvement     of     the     following 

liighways. 

Road 
No.       Name  of  Road.        Countv.         Miles. 

TiiS..  Sidney     —     Una- 

dilla    Otsego     4. 680 

713.. North     Tonawan- 

da — Shawnee    ..Niagara    5.130 

714.  .Dansville    —    Mt. 

Morris.  Sec.   1. .  Livingston     ...5.370 

72,'i.  .Wliitehall  —  Fort 

Ann  Town  Line. Washington    ..4.770 

725.. Grand  Central 

Avenue.  Sec.  2.  Chemung 900 

727.  .C  h  i  t  tenango    — 

Oneida,    Sec.    I.Madison     5.150 

734..  Potsdam   —   Par- 

ishville.    Sec.    l.St.     Lawrence. 5. 120 

736.. North  Creek- 
County    Line.  ..Warren     4.120 

737.  .Cortland  —  Trux- 

ton— Cuyler    ...Cortland     5.79U 

747.. Delhi    —    Bloom- 

ville    Delaware     5.910 

750.  .Clarence  Center.  .Erie    5.950 

754..  Bath  —  Savona.  .Steuben    1.460 

768.  .Ossining    —    Kit- 

chewan     Westchester  ..5.860 

760.  .Amawalk — W^oods 

Bridge     Westchester  ..4.210 

770..  Golden      Bridge — 

Turk    Hill Westchester   ..3.850 

784.  .C  o  o  perstown  — 
Three  Mi  1  e 
Point     Otsego     3.120 

788.  .South  Schenec- 
tady —  Maria- 
ville    Schenectady     .7.320 

794.  .H  u  n  t  i  ngton    — 

Amity  ville     Suffolk    10.140 

795. .  Jeffersonville  — 
Kenoza  Lake — 
Fosterdale     Sullivan     6.200 

796.  .Greenville    — Cox- 

sackie,   Sec.   1..  Greene    4.620 

Plans    and    specifications    may    be    seen 

and  proposal  forms  obtained  at  the  office 

<if    the    division    engineer   of    the    Eastern 

Division    in    the    State    Hall,    at    Albany, 

N.    Y.,    for    roads    in    the   counties    of   Al- 

lany.       Clinton,       Columbia.       Delaware, 

Dutchess.       Fulton.      Greene.      Herkimer, 

Montgomery,      Nassau,      Orange,     Otsego, 

Put  ram,   Rensselaer,   Rockland.   Saratoga, 


Schenectady,  Suffolk,  Sullivan,  ristcr, 
Warren,  Washington  and  Westchester; 
at  the  office  of  the  division  engineer  I'f 
the  Middle  Division  in  the  Weighlock 
Building,  Syracuse,  N.  Y.,  for  roads  in 
the  counties  of  Broome,  Cayuga,  Chenan- 
go, Cortland,  Jefferson,  .Madison,  Oneida. 
Onondaga,  Oswego,  St.  I.awrence,  Seneca 
and  Tonipkin.s:  and  at  the  office  of  tin 
division  engineer  of  the  Western  Division 
in  the  Triangle  Building  at  Rochester, 
N.  Y..  for  roads  in  the  counties  of  Che- 
mung. Erie,  Livingston.  Monroe,  Ontario. 
Niagara,   Orleans  and  Steuben. 

The  attention  of  bidders  is  especially 
called  to  Paiagraph  7  of  "Information  for 
propo.sers"  on  page  2  of  the  specifications. 
Proposals  for  each  road  must  be  pre- 
sented In  a  separate,  sealed  envelope  en- 
dorsed on  the  outside  with  the  name  and 
number  of  the  road  for  which  the  pro- 
posal is  made. 

Each  proposal  must  be  accompanied  by 
a  New  York  draft  or  a  certified  check 
payable  at  sight  to  the  order  of  the  State 
Engineer  and  Surveyor  for  an  amount 
equal  to  at  least  five  per  cent  of  the 
amount  of  the  proposal  which  such  draft 
or  check  accompanies,  which  draft  or 
check  will  be  held  by  the  State  Engineer 
until  the  contract  and  bond  are  duly  ex- 
ecuted. The  successful  bidder  will  be  re- 
quired to  give  a  bond  for  fifty  per  cent 
of  the  contract  price,  such  bond  to  be 
executed  by  a  surety  company  to  be  ap- 
proved by  the  State  Engineer  and  Sur- 
veyor. 

The  right  is  reserved  to  reject  any  or 
all   bids. 

FREDERICK   SKENE. 
State  Engineer  and  Surveyor. 

SEWERS   AND    SEWAGE    DIS- 
POSAL WORKS. 

Hartwell,   Ohio. 

Sealed  bids  wil  be  received  by  tin- 
Council  of  the  Village  of  Hartwell.  State 
of  Ohio,  until  12  o'clock  noon.  Nov.  16, 
190S,  for  furnishing  the  necessary  labor 
and  materials  for  the  construction  of 
sewers  and  for  the  construction  of  sewage 
disposal  works,  according  to  the  plans 
and  specifications  on  file  in  the  office  of 
Village  Clerk,  and  with  C.  L.  Swain.  No. 
57  Atlas  Bank  Building,  Cincinnati,  Ohio, 
and  with  Riggs  &  Sherman  Company,  613 
The  Nasby,  Toledo,   Ohio. 

Each  bid  must  contain  the  full  name 
of  every  person  or  company  interested  in 
the  same,  and  be  accompanied  by  a  bond 
in  the  sum  of  One  Thousand  Dollars 
($1,000.00)  to  the  satisfaction  of  the 
Council  or  a  certified  check  on  some  sol- 
vent bank,  as  a  guaranty  that  if  the  bid 
is  accepted,  a  contract  will  be  entered 
into  and  its  performance  properly  se- 
cured. 

The  right  is  reserved  to  reject  any  and 
all  bids.  By  order  of  the  Council  of  the 
Village  of  Hartwell. 

FRANK    J.    SPINNING,    Clerk. 

DRAINAGE  DITCH. 

Northwood.    Iowa. 

Sealed  bids  will  be  received  by  the 
County  Auditor  of  Worth  County,  Iowa, 
up  to  1  o'clock  p.  m.,  Nov.  11,  1908,  for 
the  construction  of  a  drainage  ditch  and 
tile  drains  in  Worth  County,  consisting 
of  open  ditch  estimated  at  74,110  cu. 
yds.,  and  27.941  lin.  ft.  of  6,  8.  10,  12  and 
15-in.  tile.  Work  on  open  ditch  to  be 
completed  by  December  1.  1909.  and  the 
tile  drains  to  be  completed  by  Dec.  1, 
1910. 

IVER   IVERSON.   JR.,   County  Auditor. 
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NATURE  ADORNED 

My  booklet  gives  some  interesting  data  on  what 
may  be  accomplished  in  beautifying  and  improv- 
injj  the  landscape.  EnRinccrs,  city  and  '^  .."ad 
ofncials  should  send  for  it. 

F.  R.  MEIBR.  1  Broadway,  NEW  YORK 

Consullini;  Torcstcr 


THT:  JOHNSON 

Well  Screen 

All  sizes.    Brass.   LarRc  Capacity. 

Non-chokiny      Cscd  everywhere. 

White  roi:  nooKtrr  •■KC." 

E.  n.  JOHNSON.  Si.  Paul.  Minn. 


Standard  Plans  for  Highway  Bridges 
of  Reinforced  concrete 

Those  pUiii?  cive  complrlo  drtalls.  t»ilis  of  ni:it«Tt:il.  otc- 
;i;m1  ;iri'  fm-  Irnm  p:ilrtitf<l  friiturr-.  I  ;il.-Mj  pn-par'- 
sprfial  pkiiis  [or  brni'-'os  or  nihiT  strurtiin--*  at  reaii<iii- 
ablr  ritos  ati'l  invite  rnrri-spotulcnn-  witli  f^)nlrftCtors 
ncpiintiL'  such  plans  for  comiM-ttilvr  blddioi:.  I'tc 
WILBUR     J.     WATSON.    Member    Am.    Soc.    C.    E. 

Expert  DesigDcr  and  Inspector  of  Brulk'es 
Citizens  lUlildinc  Cleveland   Ohio 
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YOUNG  &  SONS 
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DRAINAGE  DITCH. 

Kl.i.ini,  Iowa. 
The  Board  of  Supervisors  of  Hardin 
County.  Iowa,  having  ordered  the  eon- 
strucllon  of  a  ditch  and  drain  In  Hardin 
Count.v.  Drainage  District  No.  3.  situ- 
ated In  Aiden.  Hardin.  ICllis  and  Jacitson 
Townsliips.  aggregating  2u9. 654  cu.  yds", 
of  open  work,  notice  is  Iiereby  given  that 
.•scaled  bids  for  the  construction  of  said 
Improvement  will  he  received  by  the 
Board  of  Supervisors,  at  the  office  of  the 
County  Auditor,  at  Eidora,  Iowa,  until 
1:30  p.  m.,  Monday,  Nov.  9,  1908.  The 
work  to  be  commenced  on  or  before 
March  1,  1909.  and  to  be  completed  on  or 
before  the  first  day  of  September.  1909. 
R   A.   VIGKKS,   County  Auditor. 
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If  you  wish  the  catalogs  of  the  leading  manufacturers  of  any 

toot  or  machine  mentioned  helow,  send  us  a  postal  card,  giving 

your  address  and  business,  and  the  list  number  of   article  of 

which  you  want  catalogs. 

This  will  save  you  the  trouble  of  writing  several  letters  to  different  man- 
ufacturers. Should  you  later  on  have  correspondence  direct  with  the  manu- 
facturers, we  shall  appreciate  it  if  you  will  state  in  yovir  letters  that  you  are 
indebted  to  Enoisebrino-Contracting  for  the  introduction.  Such  a  state- 
ment will  be  mutually  bcncticial. 


3  Asbestos. 

4  Asphalt. 

6  Asplialt  plants. 

7  Asphalt  tools. 

8  Augers,  pneumatic 

ID  Ballast  spreaders 

12  Balast  unloaders. 

14  Bearing,  ball  and  roller. 

l6  Bearings,  self-oiling. 

i8  Bellows. 

20  Belt    dressing. 

i2  Belting,  canvas. 

24  Belting,  chain. 

26  Belting,   leather 

28  Belting,  rubber. 

30  Blacksmiths'   tools. 

31  Blasting  batteries. 

32  Block      machines,     cement 

and  concrete. 

33  Blocks,  tackle. 
Blowers.     See  180. 

j6  Blue  print  machines. 

38  Boilers. 

39  Boiler  covering. 

40  Brakes,   air. 

42  Brick,  building. 
44  Brick,  paving. 
4g  Brick  machines. 
46  Bridges. 

48  Buckets,  clam  shell 
'  50  Buckets,  dumping. 
52  Buckets,    orange  peeL 

■Sa  Cableways. 
■62  Cars,  ballast. 
i\  Cars,  dump. 
66  Cars,  flat. 
■68  Cars,  hand. 

69  Cars,  mining. 

70  Carts.     See  also  520. 

72  Carts,   concrete. 

73  Castings,  brass. 

74  Castings,  iron. 
y6  Castings,  steel. 

Cement  block  mach.  See  32 
60  Cement  pipe    molds. 
62  Cement  walk    tools. 
64  Cement,  natural. 
66  Cement,  Portland. 
88  Chains,  common. 
90  Chains,  sprocket. 
gi  Channelcrs. 

92  Clocks,    time. 

93  Chimney  construction. 

94  Compressors,  air. 

95  Conduit,   bituminous    fiber. 
Concrete  reinf.     See  474. 
Conduit,  vitrified.  See  142. 

96  Concrete  fence  post  molds. 

97  Computing  machines. 
^  Contractors'   bonds. 

(00  Contractors'   supplies. 
102  Conveying   machinery. 


104  Cranes. 

106  Cranes,  locom.otive. 

108  Cranes,  traveling. 

1 10  Creosoting. 

112  Crossings,    railway. 

114  Crushers,  rock. 

116  Culverts. 

ISO  Derricks  and  fittings. 

Draftmen's  instrs.  See  154. 
124  Dredges. 
126  Drill   shr.rpeners. 

Drills,  air.     See  136. 
128  Drills,  core. 
130  Drills,   diamond. 
132  Drills,  pneumatic  plug. 
134  Drills,  ratchet. 
136  Drills,  rock. 
138  Drills,  well. 
140  Dynamite. 
142  Ducts,  vitrified. 

Dump  wagons.     See  $20. 
1.^4  Dynamos. 

Electric  motors.     See  324. 
152  Elevators,   bucket. 
154  Engineers'    instruments, 
156  Engines. 
158  Engines,  gas. 
160  Engines,  gasoline. 
162  Engines,  hoisting. 
164  Engines,  steam. 

166  Engines,  traction. 

167  Expansion  bolts. 

168  Expanded    metal. 

169  Expanders,   tube. 

170  Exploders. 
172  Explosives. 

180  Fans  or  blowers. 

182  Felt. 

184  Fence  and  railing. 

186  Filters,    water. 

187  Fireproof  doors,  partitions. 

188  Fh-nges.   steel. 
190  Flue    lining. 
192  Flush   tanks. 

194  Forges,    blacksmith. 

195  Forms  for  concrete  work. 

196  Frogs. 

198  Fuel  economizers. 
Fuse.     See  170. 

210  Garbage  furnaces. 
212  Gates  and  valves. 
214  Gears  and  pinions. 
216  Governors,    engine. 
218  Governors,  water  wheeL 
220  Graders,   elevating. 
222  Gaskets. 
224  Grubbers. 

228  Hammers,    pneumatic 

230  Hangers,  joist. 

232  Harness. 

234  Hoists,  air. 

236  Hoists,  chain,    differential. 

238  Hoists,  electric. 

240  Hoists,  gasoline. 


242  Hoists,  horse-whim. 

244  Hoists,  steam. 

246  Horse   feed-bags. 

248  Hose. 

250  Hydrants. 

260  Injectors. 

261  Insulated  wire. 

262  Iron. 

264  Iron,  corrugated. 
266  Iron,  sheet. 

270  Jacks,  hydraulic. 
272  Jacks,  screw. 
274  Jacks,  track. 

Jacks,  trench.     See    502 

280  Laborers  supplied. 

282  Lamp  posts. 

284  Lathe,  metal. 

286  Liglits,  contractors'. 

288  Lime. 

290  Locomotives,  dinkey. 

292  Locomotives,  electric. 

294  Locomotives,  gasoline. 

296  Locomotives,  geared. 

298  Locomotives,  steam. 

300  Lubricants. 

302  Lumber,   creosoted. 

310  Machine  tools. 

312  Manganese  steei. 

314  Manhole  covers. 

315  Metaline. 

316  Meters,  water. 

318  Mineral  wool. 

319  Mining  machinery. 

320  Mixers,  concrete. 

322  Motors,  compressed   air. 
324  Alotors,  electric. 
326  Motors,  water. 

330  Nickel  steel. 

332  Nuts  and  nut  locks. 

330  Oilless   Bearings. 


340 
341 
3+2 
344 

348 
350 

352 
354 
356 
358 
360 

.?62 

364 
3'^ 
368 
3-0 
272 
374 
375 
376 


3S0 

382 

384 
386 
388 
392 
394 
306 
398 


Packing. 

Painting  machines. 

Paints. 

Paving  blocks,  stone. 

Paving  bricks.     See  44. 

Picks. 

Pile  drivers. 

Pile   driver  jets. 

Piles,  concrete. 

Piles,  interlocking,    steeL 

Piles,  creosoted. 

Pipe   covering. 

Pipe,  cast   iron. 

Pipe,  cement. 

Pipe,  lead. 

Pipe,  riveted  steel. 

Pipe,  vitrified    sewer. 

Pipe,  wrought   iron. 

Pipe  cutting  machine. 

Pipe  tapping  machines. 

Plows. 

Plows,  unloading.     See  12. 

Pneumatic    tools.      See    8, 

122,  416. 
Portable  railways. 
Powder,  black. 
Prism  glass. 
Pulleys. 

Pumps,  diaphragm. 
Pumps,  electric. 
Pumps,  sand. 
Pumps,  steam. 
Pumps,  trench. 
Punches,  hvdraulic. 


400  Quarry  bars. 

406  Railroad  signals. 

410  Rails,  new. 

412. Rails,     second   hand. 

413  Railway  track  layers. 

414  Rammers,  pneumatic 

415  Recording   instruments. 

416  Riveters,  pneumatic 
418  Road  machinery. 

Rock  crushers.    See  II4 
422  Rollers,  horse. 
424  Rollers,  steam. 
42;  Roofers'  supplies. 

426  Roofing. 

427  Rope  drive. 

428  Rope,  manili 
430  Rope,  wire. 

438  Sand  blast  apparatus. 

Sand  pump.     See  392. 
440  Saw  mills,  portable. 

Scale  box.     See  462. 
442  Scarifiers  for  macadaiti 

444  Scrapers,  drag. 
446  Scrapers,  road. 

Scrspers,  wheel.    Set  J?*- 

445  Screens,   rotary. 
450  Second  hand  outfits. 

Sewer  braces.    See  501 

454  Sewer  cleaners. 

455  Sewer  traps. 

Sewer  pipe.     See  pipe 

457  Shafting. 

458  Sheaves. 

.460  Shovels,  hand. 

462  Skips. 

464  Slate. 

466  Sprinkling  carts. 

468  Standpipes. 

470  Steam   shovels. 

472  Steel,   structural. 

474  Steel    for    reinf.    concrete 

476  Stone,  broken. 

478  Stone  dressing  mach's 

479  Street  sweepers. 

480  Stump  puller. 
482  Switches. 

490  Tanks,   water. 

491  Tapes,  measuring. 
Tapping  mach's.     See  375 

492  Tar. 
494  Tents. 
496  Ties,  steel. 

498  Tile. 

Time  keeping  devices.  See 

52-  . 
Traction  engines.    See  166 

Track  laying  mach.  See  41} 

499  Track  tools. 

500  Tracing  cloth. 
502  Trench   braces. 
504  Trench  machines. 
506  Turntables. 

510  Valves,  steam. 

512  Valves,  water. 

513  Vault  lights. 

514  Ventilators. 

520  Wagons,   dump. 
522  Waterproofing. 

A\'ell  drills.     S«  138. 
526  Wheelbarrows. 
528  Wheel  scrapers 
530  ^\'indmills. 
532  Wire  cloth. 

\\'ire  rope.    Se.,  430. 


The  above  is  only  a    partial   list  of  the   headings   In   our  Card    Index.  No   matter    what    you    want.    TELL    US 

and    we    will    P'lt    you     in     prompt    communication     with     the     leading     manufacturers,     dealers     or    contractors. 
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Edson  Diaphragm  Trench  Pumps 

OUR    EDSON    IMPROVED    PUMPS 

can  be  operated  by  the  most  ignorant  workman,  and  they 
will  handle  Sand,  Mud,  Gravel,  Sanitary  Deposits  and  any- 
thing limpid  enough  to  flow  without  clogging  or  injury. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose.  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner 
ready  for  business.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate    ^■—'•"""'^"* 
Pump  parts,  carried  in  stock. 

Send  For  Descriptive  C.\talog 


Established   I8S9 


EDSON   MFG.   CO. 


256  Atlantic  Avenue, 


Boston,  Mass. 


GENERAL  WORK,  CITY    HALL. 
DEPARTMENT  OF  PUB- 
LIC WORKS 

Chicago.  Oct.  1,  190&. 
Sealed  proposals  will  he  received  by  th> 
city  of  Chicago  until  11  a.  m.  Monda> 
November  2,  190S,  at  room  705,  No.  201 
Randolph  street,  for  the  general  work  re 
quired  in  connection  with  the  construe 
tion  of  the  new  city  hall  building  to  bt 
erected  on  the  west  half  of  block  3S 
original  town  of  Chicago,  according  tc 
plans  and  specifications  on  file  in  the  oi- 
fice  of  Holabird  &  Roche,  architects.  16tt 
floor.  Monadnock  block. 

Proposals  must  be  made  out  upoi 
blanks  furnished  at  said  office,  and  bf 
addressed  to  said  department,  indorsee 
"Proposals  for  New  City  Hall.  Genera 
Work."  and  be  accompanied  with  fivt 
(5<7c)  per  cent  of  amount  of  bid  in  mone? 
or  a  certified  check  for  the  same  amoun 
on  some  responsible  bank  located  and  do- 
ing business  in  the  city  of  Chicago  and 
made  payable  to  the  order  of  the  com 
missioner  of  public  works,  which  deposii 
will  be  returned  to  the  bidder  if  the  blc 
is  rejected,  and  if  the  bidder  is  success- 
ful, upon  bidder  entering  into  contraci 
with  said  city  of  Chicago  and  giving  sucl 
bond  as  may  be  required  for  the  satis- 
factory performance  of  the  same  withit 
five  days  from  the  date  of  notiflcatioi 
that  the  said  contract  and  bond  are  readj 
for  execution. 

The  commissioner  of  public  works  re 
serves  the  right  to  reject  any  or  all  bids 
A  deposit  of  $500  will  be  made  in  rooiT 
705.  No.  200  Randolph  street,  to  insurt 
the  safe  return  of  plans  and  specifica- 
tions. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  commissioner  ol 
public  works  of  his  ability,  and  that  hf 
has  the  necessary  facilities,  togethe; 
with  sufficient  pecuniary  resources,  t( 
fulfill  the  conditions  of  the  contract  anc 
specifications,  provided  such  contrac. 
should  be  awarded   to   him. 

Companies  or  firms  bidding  will  givf 
the  individual  names,  as  well  as  the  namt 
of   the    firm,    with    their  address. 

JOHN  j,  HANBERG, 
Commissioner  of  Public  Works, 
By    PAUL    REDIESKE. 
Deputy    Commissioner, 


DRAINAGE  WORK. 

Velasco,  Tex. 

Sealed  proposals  in  duplicate  will  be 
received  by  the  Board  of  Drainage  Com- 
missioners of  the  Velasco  Drainage  Dis- 
trict of  Braziria  County.  Texas,  at  the 
office  of  E.  P.  Hoefle,  Velasco,  Texas,  un- 
til 4  o'clock  p.  m.,  of  the  10th  day  of 
November,  1908,  for  the  construction  of 
Levees,  Revetment  Work,  Ditches,  etc., 
according  to  the  plans  and  specifications 
now  on  file  in  the  office  of  said  Commis- 
sion, at  Velasco,  Texas.  Bids  will  be  re- 
ceived for  the  whole  work  complete,  or 
for  any  section  or  division  thereof. 

R.  E.  L.  STRINGFELLOW,  Chairman. 

P.  F.  COMBS,  Secretary. 


FILTRATION  PLANT. 

Wilmington,  Del. 
Sealed  proposals  will  be  received  by 
the  Board  of  Water  Commissioners  at 
the  office  of  the  Water  Department, 
southeast  corner  Sixth  and  King  Streets, 
Wilmington.  Delaware,  until  10:30  a.  m. 
on  Monday,  Nov.  23,  1908,  for  the  con- 
struction of  a  covered,  slow  sand  filtra- 
tion plant,  together  with  filtered  water 
reservoir,  filter  sand  washing  apparatus 
and  other  appurtenances:  the  kind  and 
the  amount  of  work  to  be  done  or  fur- 
nished under  said  proposals  to  be  accord- 
ing to  plans  and  specifications  which 
may  be  seen  in  detail  at  the  office  of 
the  Chief  Engineer  of  the  Water  Depart- 
ment, southeast  corner  Sixth  and  King 
Streets,  Wilmington,  Delaware,  to  which 
reference    is   hereby   made. 

The  contract  for  the  doing  of  the  work 
and  the  furnishing  of  all  materials  and 
supplies  covered  by  such  plans  and  speci- 
fications will  be  awarded  to  the  lowest 
and  best  bidder,  provided  that  the  Board 
of  ^Vater  Commissioners  reserves  the 
right   to  reject  any  or  all  bids. 

Each  bid  must  be  signed  by  the  bidder 
and  be  accompanied  by  an  undertaking 
signed  by  the  persons  offered  by  the  bid- 
der as  his  sureties,  who  must,  in  all 
cases,  be  resident  freeholders  of  the  City 
of  Wilmington,  or  a  thorough  responsible 
surety  company,  which  company  or  com- 
panies must  be  acceptable  to  the  Board 
of  Water  Commissioners,  declaring  their 
consent  to  be  such  sureties  in  the  event 


of  the  contract  being  awarded  to  such 
bidder:  and  if  any  c  .ntract  be  so  award- 
ed, and  such  bidder  shall  fail  to  complete 
the  execution  of  a  contract  therefor,  with 
secuiity  for  its  performance  appnued  by 
the  .said  Board,  such  bidder  and  the 
party  or  parties,  company  or  companies, 
so  undertaking  .for  him.  as  aforesaid, 
shall  be  liable  to  pay  to  the  City  of  Wil- 
mington any  damage  that  may  be  occa- 
sioned to  said  city  by  such  failure:  bonef 
required  in  the  sum  of  25%  of  the  con- 
tract  price. 

Form  of  proposals  and  contracts  may 
be  obtained  at  the  said  oflScfe  of  the 
Chief  Engineer  of  the  Water  Depart- 
ment. 

Copies  of  the  specifications  and  plans 
may  be  secured  upon  making  a  deposit 
of  twenty-flve  dollars,  said  deposit  to  be 
returned  upon  the  return  of  the  plans 
and   specifications. 

By  order  of  Board  of  Water  Commis- 
sioners. 

.JOHN    A.   KIENLE,   Chief  Engineer. 
Attest:    CH.\S,    M<  INTIRE.    Secretary. 


DRAINAGE. 

Ctrro  Gordo,    IIL 
Bids   are   asked    by    the    Commissioners 
of  Union  Drainage  District,  No.    3,   Cerro 
Gordo    and    Willow    Branch    Townships. 
Piatt  County,    III,,   until  1   p.    m.,  Oct.   JO. 
1908,    for    furnishing,    hauling,    laying   ana 
back   filling  various   quantities  of   various 
size  vitrified  red  clay  or  shale  tile.     Plans 
and  profiles  may  be  seen  at  the  Township 
Clerk's    Office.    Cerro   Gordo.    III. 
W.   J.    D.\Y.   Engineer.    Bemenl.    Ill, 
I     r     I.di^HKIv   I'l.rk    C.-rr..  Gordo.   111- 


CONCRETE  WHARF. 

p.in'ii.    Mich. 

Sealed  proposals  will  be  received  at 
the  office  of  the  Public  Lighting  Com- 
mission, 40  Atwater  Street  East.  Detroit. 
Mich.,  until  Monday,  Nov.  2,  at  4;0(> 
o'clock  p.  m..  for  construcMng  a  concrete 
whatf  on  the  premises  of  the  Commis- 
sion in  the  rear  of  the  power  house,  li» 
accordance  with  plans  and  speciflcations 
on   file  In  the  office  of  the  Commission. 

By  order  of  the  Public  Light  Commis- 
sion. 

F.  MISTERSKY,  Gen'l  SupU 
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HANSON'S 


iKovED  BAR  BENDER 


Patent 
apiJiifU 
for. 


For  Bending 
REINFORCING  BARS 

Capacity,    IJ   sq.  High 

Carbon  to  90° 

Bent   Cold. 


J.  T.  RICHARDS 

SOLE  SALES  AGENT 
716  Chamber  of  Commerce,  Chicago 


USE    UNIT    REIxNFORCEMENT 
FOR    SLABS 


EXPANDED    METAL    LIES    FLAT 
DOES    NOT    KINK 


Proposals """« Results 

if  published  in 

Engineering-Contracting 


HershejrS.Welch.City  Engineer,  N'orth  Piatt,  Neb., says: 

"I  believe  the  very  satisfactory  bid  we 
received  on  this  sewer  is  due  to  the 
announcement  of  the  work  in  the 
ENQINEERINQ=CONTRACTINQ.  I  re= 
ceived  a  large  number  of  letters  from 
contractors,  manufacturers,  and  dealers, 
all  of  whom  mentioned  having  seen  the 
advertisement  in  ENQINEERINQ= 
CONTRACTING.  You  must  certainly 
get  results  for  your  advertisers." 


DUPLEX  "HH" 

AIR  COMPRESSORS 


ROCK  DRILLS 


AIR  TOOLS 


The  economy  and  typical  advantages  of  the 
duplex  construction  and  the  simplicity  and  self- 
contained  quality  of  the  straight  line  machine 
-ire  united  in  the  Class  "HH"  Compressor.  The 
heavy  sub-base  makes  the  machine  a  solid  unit, 
maintaining  perfect  alignment,  reducing  friction, 
adding  to  the  wearing  qualities  and  simplifying 
installation.  Recent  improvements  have  in- 
creased the  capacity  and  economy  of  this  type, 
placing  it  on  an  even  more  advanced  ground 
among  compressors  of  the  highest  grade  for 
every  duty. 

Catalog  "H-36." 


"CALYX"  CORE  DRILLS 


INGERSOLL-RAND  CO. 


Chicago 
Boston 

Seattle 


I'hiladeli-hia 
BirminKham 
Los  Angeles 


St.  Louis 
Houghton 
Denver 


11  liruaawav 

NEW  YORK 


Kl  Paso 

Cleveland 

Pittsbui-R 

lUitte 

San  I'rancisco 

Salt  Lake 

Monirea! 

Vancouver 

Toronto 

H-52 
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MARSH'S  CRUSHER  LIST     MARSH'S  MIXER  LIST 


One  No.  7  1-2  Style  "D"  Gates, 
ciinijilete  pluiit  with  piiwcr. 

One  No.  7  1-2  Austin  Plant,  very 
complete. 

One  No.  5  Style  "D"  Gates  Crusher, 

(irst-class  cmidition 

One  No.  6  Style  "K"  Gates  Crusher, 
with  No.  4  Style  "D"  to  follow 
w  ith  complete  e(iuipment  of  eleva- 
tors, screens,  power  pl.Tnt.  etc. 

One  No.  4  Austin  Crusher,  with  ele- 
vator and  screen  and  power  plant. 

Two  No.  3  Style  "D"  Gates  Crushers, 

yood  as  new,  and  many  others. 
Write  for  full  i>articulars,  if  inter- 
ested, p.  s. — .\lso  Steam 


Good  Second  Hand  Concrete  Mixers 

Two  No.  0  Smith's   on  Truck,  with 

Knyine  and  Boiler. 
Two  No.  1  Smith's  on  Truck,    with 

iMitjine  and  Boiler, 
Two  No.  2  Smith's  on  Truck,    with 

En;,,'ine  and  Boiler. 
Two   No.   2  1-2   Smith's   on   Truck, 

with  Kni;ine  and  Boiler, 
Two  No.  5  Smith's   on   Skids,   with 

Eni;ine 
Two   1-2  yd.    Ransome's   on   Truck, 

with  Enijine  and  Boiler. 
Two  No.  i7   Cube  on   Trucks  with 

Engine  and  Boiler. 
Two  No.   3   Foote   Street   Machines 

complete. 
Rollers,  Shovels,  etc.     Write  For  List 


G.  C.  Marsh  o,d^S?'Sid,  Chicago,  111.       G.  C.  Marsh  oidcS^Dw.  Chicago,  111. 


SETTLING  BASIN. 

Kansas   City,    Jlo. 

Sealed  bids  will  be  received  by  the 
Board  of  Fire  and  Water  Commission- 
ers at  the  office  o£  said  Board  at  the 
City  Hall,  Kansas  City,  Mo.,  until  2 
o'clock,  on  Monday,  Nov.  9,  1908,  for  the 
construction  of  a  settling  basin  adjoin- 
ing the  present  settling  basins  at  Quin- 
daro,  Kans.,  of  either  45  million  or  of) 
million  gallons  capacity,  depending  upon 
the  type  of  construction  finally  decided 
on. 

A  wholly  independent  proposal  is  re- 
quested upon  each  of  two  types  of  con- 
struction, one  type  embracing  earthen 
embankments  capped  with  a  light  wash 
wall,  the  other  type  embracing  an  earth- 
en embankment  faced  with  a  reinforced 
concrete  retaining  wall  with  counter- 
torts. 

Each  bid  must  be  accompanied  by  cash 
or  a  certified  check  in  the  amount  of 
Two  Thousand   ($2,000)   Dollars, 

The  Board  of  Fire  and  Water  Com- 
missioners does  not  bind  itself  to  accept 
the  lowest  or  any  bid  offered,  and  re- 
serves the  right  to  reject  any  or  all  bids 
when  it  appears  to  be  to  the  interest  of 
Kansas  City  so  to  do,  and  further  re- 
serves the  right  to  accept  a  bid  on  either 
of  the  two  types  of  construction  upon 
which  proposals  are  requested. 


CONCRETE  BRIDGE. 

Austin,  Texas. 

Sealed  bids  will  be  received  .  by  the 
Commissioners'  Court  of  Travis  County, 
at  Austin,  Texas,  until  11;30  o'clock  A. 
M.,  Thursday,  November  5th,  1908,  for 
furnishing  the  necessary  labor  and  ma- 
terials for  constructing  a  reinforced  con- 
crete arch  bridge  over  tne  Colorado  River 
on  Congress  Avenue  in  the  City  of  Aus- 
tin, and  for  the  removal  of  the  steel 
Ijridge  now  there,  all  in  accordance  with 
plans  and  specifications  on  file  with  the 
County  Judge  of  Travis  County. 

Copies  of  the  plans  and  specifications 
will  be  furnished  upon  application  to  the 
County  Judge,  or  to  Waddell  &  Harring- 
ton, Consulting  Engineers,  Kansas  City, 
Mo.  A  certified  check  for  ($10,000)  ten 
thousands  dollars  made  payable  to  Jno, 
W,  Hornsby,  County  Judge  of  Travis 
County,  shall  accompany  each  bid,  as  a 
guarantee  that  if  the  bid  is  accepted  a 
contract  will  be  entered  into  and  its  per- 
formance  secured. 

The  bridge  will  consist  of  eight  spans, 
each  110  feet  long  at  the  springing  line 
and  having  a  roadway  38  feet  wide  and 
two  sidewalks  each  five  feet  wide.  The 
Court  reserves  the  right  to  reject  any 
and  all   bids. 

By  order  of  the  Court, 

JNO,    W.    HORNSBY, 

County  Judge,   Travis  County,  Texas, 

Austin,   Texas,   Oct.   8th,   1908, 


Good  Stuff  At  Right  Prices 


One  No.  2^  Smith  Concrete  Mixer,  complete    with    engine  and 
boiler,  on  wheels  .....■• 

One  No.  '2  Buffalo  Mixer  with  gasoline  engine 
One  No.  1  McKelvey  Mixer,  engine  and  boiler,  on  wheels    . 
One  20  H,  P.  Lidgerwood  Hoist,  D,  C,  D,  D,  with  boiler 
One  80  H.  P.  Single  Drum  Hoist,  link  motion,  no  boiler      . 
One  No.  2  Austin  Gyratory  Crusher  (new)      .... 
One  Lot  of  Paint  Machinery.     Very  cheap. 
One  45  Ton  Bucyrus  Steam  Shovel,  U  yard 
We  have  lots  of  bargains,  new  and  rebuilt. 


$625 
$500 
S:i25 
S650 
S90() 
S400 


.  $2,200 
We  are  dealers,  rebuilders 


and  warehousemen  of  heavy  machinery.     Let  us  know  what  you  want, 

H.  0.  Conklin  Equipment  Co. 

Great  Northern  Bldg.,  Chicago. 


Shop,  Warehouse  and  Yards 
Harvev,  111. 


For  Sale  at  Once 

the  following  list  of  machinery 
and  apparatus  in  good  working 
order,  located  at 

Lincoln    Park,  Chicago. 

1  tandem  cumpoutid  Buckeye  engine, 
size  llxll'Xie,   speed   250   r. 

1  simple  Ideal  engine,  size  13x14. 
sjieed    2o0    r, 

2  No,  7  type  I,  C.  F,  6.S-ampere 
Western  Electric  D,  C.  arc  dynamos. 
capacity  100  inclosed  arc  lamps,  speed 
650  r. 

The  following  list  will  be  avall,able 
on   or  before  Jan.   1,   1009; 

1  Krazer  &  Chalmers  cross  com- 
pound Corliss  engine,  size  17x28x,'!0  In,, 
direct  connected  to  two  Itledler 
pumps,  size  Ti'/ixSO  in.,  capacity  8.- 
000,000  gallons  in  24  hours,  speed  100 
revHilutions. 

1  tandem  compound  Buckeye  en- 
gine,  size    11x19x10,   speed  IjO   r. 

1  Ideal  tandem  compound  engine, 
size  11x18x14,  speed  250  r,,  direct  ron- 
nected  to  100  k,  w,  G,  E,  A.  C,  gen- 
erator, 2-phase,  60-cycle,  2,300-volt, 
primary,  110-volt,  secondary,  speed 
250   r,,    exciter  attached. 

1  Worthington  jet  condenser,  size 
12x14x10    in, 

1  tandem  compound  Dean  pump, 
size   12x18x12x18, 

1  boiler  feed  pump,  size  6x4xfi. 

1  boiler  feed  pump,  size  7Hx.5x6. 

1  simple  New  York  safety  engine, 
size   14x14,  speed  250  r, 

1  vertical  air  compressor,  size  8V4x 
814x9, 

2  Heine  safety  boilers.  290  horse- 
power   each,    size    4Sx21x9',<4    in, 

2  No,  7  tvpe  I.  C,  F.  6.8  ampeie 
Western  Electric  D.  C,  arc  dynamos, 
capacity  100  inclosed  arc  lamps,  speed 
650  r, 

2  tvpe  F  6,8  ampere  Western  Elec- 
tric D,  C,  arc  dynamos,  capacity  CO 
inclosed    arc    lamps,    speed    1,000    r. 

1  45  K,  w,  2  phase  Westinghouse  A, 
C  dynamo,  60-cycle,  2,300  and  110 
volt,    with    exciter. 

1  3-panel  marble  switchboard,  com- 
plete with  plugs  and  instruments,  size 
10x7   ft. 

1  1,000-liorsepower  Stillwell  open 
heater. 

96  type  112  D,  C.  Western  Electric 
inclosed    arc    lamps,    G,8   ampere. 

235  and  414  D,  C,  Western  Electric 
inclosed  arc  lamps,   6,8  ampere. 

M.   H.   WEST.   Sec,   and  Supt.. 
Lincoln   Park   Commission.   Chicago. 


WANTED— 

you  to  know  THE  \nLTEN  UNI- 
VERSAL CRUSHER  is  the  only 
machine  which  will  reduce  the  hard- 
est ROCK  and  GRAVEL,  instan- 
taneously, to  any  fineness  according 
to  jour  wishes.  It  can  be  adjusted 
without  stopping  your  machinery;  is 
very  simple  in  construction;  less 
power  and  less  repairs  are  required 
for  maintainance  expense,  and  the 
least  cost  of  any  machine  in  the 
market.  Prices  range  from  $30  up. 
Investigate  and  you  will  be  pleased 
Address  the 
UNTVERSAL  £TOXE  CRtJSHER  CO., 
Cedar  Rapids,  Iowa. 
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WANTS 

Undispliiycd  Cards  under 
tins    luadinj;     Cost     only 

One  Cent  a  Word 


WANTED— POSITION  by  an  experienced 
chain  and  rodman;  I.  C.  S.  surveyor  grad- 
uate. Address  "E.  A.  G.,"  23  Back  St., 
Cincinnati.   O. 


WANTED  TO  BLTT  whole  or  half  Interest  In 

f:ood  engineering  practice,  or  will  invest 
n  business.  W.  Ruggles,  411  Arch  St.. 
Cincinnati.    O. 

WANTED— POSITION:  Engineer,  30:  has 
level  and  tmnsit  with  full  field  equipment. 
Address  "Box  .")6."  care  of  Engineering- 
Contracting.  35.T  Dearborn  St..   Chicago. 

IT-lt 

WANTED — Can  you  control  JlO.OOO  or  pro- 
mote a  company?  If  so,  the  advertiser  has 
a.  proposition  In  contracting  machinery  that 
Is  worth  investigating.  Address  3338  17th 
N.    W...  Washington,   D.    C.  16-4t 

PATENT  OFFICE  DRAWINGS,  special  esti- 
mates, drawings,  designs,  computations 
and  specificatinns  executed  promptly.  Cor- 
respondence solicited.  Howard  Doxterman, 
407    Westinghouse    Bid.?.,    Pittsburg,    Pa. 

17-11 

WORK  WANTED  —  Technical  graduate 
wishes  position  in  office.  Age  26;  4  years' 
experience  in  highway,  municipal,   and  mill 

work.  Small  initial  salary  if  opportunity 
for  advancement.     Address  Box  54,  care  of 

Engineering-Contracting.  335  Dearborn  St.. 

Chicago. 

WANTED — Contractor's  superintendent  fin- 
ishing ten  thousand  yard  job  brick  paving, 

wants  similar  position  in  south  or  south- 
west. Graduate  Civil-Engineer,  five  years 
varied  experience.  Willing  to  Invest  $1,000 
O.   B.,  Box  93.   Columbia,   Missouri. 

WANTRD~Can  you  control  $25,000  capital, 
or  promote  a  companv?  The  advertiser  has 
a  ne%v  proposition  of  merit  in  connection 
with  the  street  and  sidewalk  pavement 
line.  Address  "M.  F.  J."  care  of  Engi- 
neering-Contracting, 355  Dearborn  St.,  Chi- 
cago,  111.  Ig.gt 

WANTED— Position  with  reinforced  concrete 
construction  company,  by  graduate  civil 
engineer.  Six  years'  railway  engineering. 
during  which  had  charge  of  large  amount 
•f  concrete  work  Middle  west  preferred. 
Address  "C,"  1462  Independence  Avenue, 
Kansas  City.  Mo 


STUUV  OUR 

CONCRETE 

COURSES 
Reinforced  Concrete   Design  ;  Con- 
crete Construction  and  Contracting. 

Circular  Explains 
CONCRETE     ENGINEERING 

584  Caxton  Bldg,,  Cleveland 


WANTED— POSITION  as  chemist  or  chem- 
ical engineer  by  graduate  of  leading  tech- 
nical school.  Has  had  several  \  ears  of 
practical  experience  and  can  fill  respon- 
sible position.  Best  of  references.  Ad- 
dress Box  "P.  C."  care  Engineering-Con- 
tractmg.  721  Park  Row  Bldg.,  New  York 
City. 17-tf 

WANTED— Posltlon.-Structural  estimator 
mnd  designer;  all  classes  of  building  work; 
now  employed;  wants  position  with  archi- 
tect or  contractor  In  Chicago;  ten  years' 
experience.  Address  Box  47,  care  Engi- 
neering Contracting.  355  Dearborn  St., 
Chicago. 

WANTED— PARTNER— Toung  man,  college 
graduate,  having  knowledge  of  engineering 
and  with  $5,000  to  Invest,  with  practical 
partner  In  the  engineering  and  contracting 
business.  New  York.  Have  absolute  con- 
trol of  funds.  "A.  B.  C,"  care  of  Meare, 
78  W.   85th  St.,  New  York. 


WANTED— POSITION— Civil  engineer  and 
superintendent,  with  consulting  engineer, 
formerly  with  large  engineering-contracting 
company,  desires  change;  broad  experience 
In  design  and  construction;  technical  grad- 
uate; best  references.  Address  Box  48,  En- 
flneerlng-Contractlng,  355  Dearborn  St. 
Chicago 

WANTED — Position  by  young  man  30  years 
of  age.  Ten  years  with  one  of  the  best 
railroad  contractors  and  construction  com- 
panies. Has  had  charge  of  main  and 
branch  offices.  Fully  understands  ail  work 
In  a  construction  company's  office.  First 
class  bookkeeper  and  stenographer.  Can 
furnish  best  of  references.  Address  Box 
62,  care  Engineering-Contracting,  355  Dear- 
bom  St.,  Chicago,  111. 


VULGAN  IRON  WORKS 

CHICAGO 


Locomotives,  Cars,  Steam  Shovels, 

Contractors'  Equipment, 

Relaying  Rails. 

New  First  Quality  Steel  T  Rails 

from  8  lbs.  to  90  lbs.  per 
yard  in  stock. 

W.  K.   KENLY   COMPANY 

First  National  Bank  Bldg,  CHICAGO.  ILU 


I 


FOR  SALE 
100  Wheelers,  14  Fresnos, 
1 2  Plows,  6  Maney  4- wheeled 
Scrapers,  Harness,  Tents, 
Blacksmith  Outfits,  Camp 
Outfits,  Doubletrees,  Neck- 
yokes,  Repairs,  etc.,  etc. 
Will    sell    cheap.         Write 

C.  E.  DAWSON,    Deadwood,  S.  D. 


FOR  SALE 

1   Keams    Revolvinj;    Excavator 

li  yard  Orange-Peel  Bucket,  G5  ft 
boom. 

Two    30'     gauge      Saddle     Tank 
Locomotives,  12  ton. 

One  1.5  ton.  36"  gauge  Saddle  Tank 
Locomotive. 

New  light  rails  and_  standard  se« 
tion  relayers  of  all  weights. 

BLOCK=POLLAK   IRON  CO., 

Chicago  Cincinnati  St.  Louit 

Yards,  East  Chicago,  Indiana 


FOR  SALE  OR  RENT 

Two  Vulcan  shovels,  1}  yard  and  2  J 

yard,  3  sets  engines. 
Two  42"  gauge  saddle  tank  9  x  14, 

locomotives,  saddle  tank. 
Two  36"  gauge  locomotives,  saddle 

tank,  9  x  14. 
30  and  ,56  lb.  relayers  with  plates. 

Traction  engines,  hoisting  engines,  pumps,  etc. 

Harper  Machinery   Company 

1861  Fulton  Bldg.,  Hudson  Terminals. 

50  Church  Street,  New  York 

Yards  and  Shops.  Bloomfleld  N.  J. 


Trench 
Machines 

We  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work 

CataloRue  sent  upon  request. 

CARSON  TRENCH  MACHINE  CO. 

BOSTON,  MASS.,  U.  S.  A. 

f  101  •Warren  Street,  NEW  YORK 
Branch  Offices!  Park  BnlUllnK,  CLEVEL.\NI> 

.  :»»  St.  Janus  Street.  MONTRE.\L 


WANTED 

LOCOMOTIVE  CRANE 

10  or  l.'j-ton  capacity  and  equipped 
to  operate  grab  bucket. 

Address  "Box  ."^5."  care  ot  Kxgineerixo-Contiuctinq 
Li'o  Dearl)i)rn  Street.  Cliicai;,*. 


Contractors'   Plant 

FOR   SALE 

The  Mercantile  Trust  Company,  of  Pittsburg,  assignee  of  The  Keeling  &  Ridge 
Company,  now  offer  for  sale  the  entire  Plant  and  Equipment  located  at  California, 
Ohio,  used  in  construction  of  the  Cincinnati  Reservoirs  now  completed. 

1  Vulcan  Steam  Shovel  (traction)  Little  Giant  Special. 

1  Vulcan  Steam  Shovel  (traction)  32  tons. 

1  Ohio  Steam  Shovel  (traction)  32  tons. 

3  2-ton  Jackson  Conveyors. 

1  Locomotive  Crane,  8-ton  and  clam  shell. 

3  Hoisting  Engines. 

3  13-ton  Kelly-Springfield  Road  Rollers. 

1  Champion  Crusher  No.  15. 
100  Dump  Bottom  Wagons. 

3  Road  Machines. 

2  Smith  Concrete  Mixers. 
100  Horses  and  Mules. 

And  a  full  and  complete  Contracting  Outfit  of  plows,  scrapers,  portable  engines, 
boilere,  pumps,  blacksmith  tools  and  everything  necessary  to  carry  on  the 
contracting  business. 

Address  J.  S.  JA(-KSO\,  Agent.  CALIFORNLX.  OHIO. 


October  21,  1908. 
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The  Cincinnati 
Frog  &  Switch  Co. 

CINCINNATI,  OHIO 

Manufacturers  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,  Contractors,   Plantations. 


BARGAIN    IF    SOLD    QUICK 

24— 40-ft.  COM  Capacity 


Good  condition.    Act  quick  if  wanted. 

SUPPLY 

ST.   LOU'S 


WALTER 

A. 


"7ELNICKER' 

f  ^       in  ST.   LOU'S 


CO. 


steam  Shovels,  Locomotives. 
Cars,  etc. 

Contractors'  and  Railway  Equipment 

Telegraph.  Telephone  or  Wntc  Ut 

A.  C.TORBERT&  CO. 

647-548  Monadnock  Block  CHICAGO 


FROGS.  SWITCHES,  CROSSINGS 

Stands  and  Portable  Track  for  all  weightj  of 
rail  for  Quarries,  Mines,  Coal  Tipples,  Indus- 
tried  Plants  and  Contractors'  use. 


Cmtaloiu»  ana  pricn  apoit  t»qottt 

THE  INDIANAPOUS  SWITCB  &  FROG  CO. 

SPRINGFIELD.  OHIO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  vShovels 

Southern  Iron  &  Equipment  Co. 

ATLANTA,  QA. 


Trackla\iii^  by  Miicliiiiery 

SIMPLE— R.-\PID—EC(JXOMIC.\L 

D.  F.  HOLMAN 
RAILWAY  TRACKLAYER  COMPANY 

1118  Railway  Eichanee,  Chicago 


Largest  Dealers  in  Rebuilt 
Equipment  in  United  States 

EAST  WORKS 
New  Freight  and  Passenger  Cars 

WEST  WORKS 
Rebuilt  Coaches,  Cars  and  Engines 

Hicks  Locomotive  &  Car  Works 

General  Offices  Sales  Dept. 

Chicago  Heights,      BasterD        Fishei  Building, 
Illinois  R«pr«a«iiutiv«B      Chicago,  111. 

Smplr«  Bleel&  Eqalpmcot  Co..  141  Brokdwftr,  Hew  T*rk. 


"CONTINENTAL 

DUMP     CARS 


9t 


Continental  Car  &  Equipment  Co.,  (inc.) 

17  Battery  Place,  New  York 
Highland  Park,  Louisville,  K-y. 


T^7HICH  appeals  to  you  most,  idle  plant  or 
^~  money  in  the  bank?  You  would  not 
have  idle  plant  had  you  been  dealing  with  us 
before  your  purchase.  Are  you  sure  the  plant 
you  have  will  meet  all  the  requirements  of  your 
next  piece  of  work?  Is  it  not  very  probable 
that  you  may  use  it  to  a  disadvantage  simply 
because  you  are  loathe  to  invest  more  money, 
which  in  turn  will  be  idle  next  year?  Our 
method  should  appeal  to  you.  We  have  con- 
tractors' equipment  of  all  kinds.  It  will  fit  all 
the  conditions  exactly.  You  can  rent  just  what 
you  can  use.  Every  piece  of  equipment  you 
are  paying  rental  on  is  earning  you  something. 
Remember  nothing  is  lying  idle  and  you  have 
no  money  invested. 


Contractors 


Have 

you 

idle 

plant? 


Write,  Wire  or  Call 


UNITED    STATES    EQUIPMENT    COMPANY 

FISHER    BUILDING,    CHICAGO,    ILL. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    please  mention  ENGINEERING-CONTRACTING 
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WATERPROOFING 

P  I-:  R  M  .\  .\  E  N  T     .\  .\  I)     R  1-:  L  1  .\  H  L  E 
FOR 

Manufacturing  Plants, 

Warehouses, 

Bridges, 

Track  Elevations, 

Reservoirs. 

Sknd  Us  Your  Specifications 
we:      can       Fll_l_      YOUR      WAIVJXS 

Ask  For  Descriptive   Booklet  200. 

STANDARD  ASPHALT  &  RUBBER  COMPANY 

First    National     Bank    Building,     CHICAGO 
NEW  YORK   CITY.         PITTSBURG,   PA.         KANSAS  CITY,   MO. 


15  Mins,  in  Mot  Paint 
Gives  Life  of  IS  Yrs. 

This  photograph  shows  railroad  ties  of  south- 
ern pine  that  were  immersed  15  minutes  in 
hot  paint  made  by  this  company.  After  nine 
years  service  the  ties  are  as  sound  as  the 
day  they  were  treated,  which  means  that, 
at  worst,  they  will  have  a  life   of   not   less 


than  15  years.  The  paint  contains  a  germi- 
cide that  is  death  not  only  to  the  fungus  of 
rot  but  to  teredos  and  all  forms  of  timber 
parasites.  No  engineer  who  is  concerned 
with  the  preservation  of  ties,  piles,  fences, 
telegraph  and  telephone  poles,  or  bridge 
timbers,  can  ofEord  not  to  send  for  our  cata- 
log at  once  and  investigate  this  paint. 

The  Teredo=Proof   Paint   Company 

17  Battery  Place,  New  York 


Double  the  Quantity  of  Water  N 


With  the  Same  or  Smaller  Pump  Head 


A 


^■^^^^^— '^^"™^^™"^^^^^^^       Medical  science  proves  that  85  per  cent. 

fevers  in  rural  districts  are  due  to  drink- 
ing impure  water.     Deep  well  water  is  pure  water. 

You  can  double  the  quantity  of  unpoluted  water    from  deep  wells  by  using  the 
American  Double   Acting:  All    Brass  Removable  Valve  Type  Water  Cylinder. 
It  discharges    the  full   capacity  of  the  cylinder  on  the    DOWN-stroke 
as  well  as  the  UP-stroke— 

Its  not  only    double   acting     in    name   but   actually    gives   double 
quantity. 

KVM  When    new   packing    is  required,  it  is  only  necessary  to  pull  out  the 

Ijj         plunger  rods  to  remove  all  valves  from  the  well. 

"American"  Deep  Well  Pumps 

are  the  most  efficient  yet  devised  for  pumping  water    from  deep  wells  in  city 
water  works  and  for  factories,  railroads,  mines,  power  plants  and  farm  purposes. 

The  "American"  Double  Acting  Water  Cylinder  will  give  twice  as  much 
water  as  any  other  water  cylinder  of  the  same  diameter  and  stroke  when  run 
at  the  same  number  of  strokes  per  minute. 

Made   in  sizes   for  every   requirement   and   equipped  with  single  or  ' ^ 

double  acting  cylinders  and  steam   pump  heads  or  pump  jacks  for  belt      »n.^.r-.M. 
power.  '    ^~ 

Let  us  solve  your  water  problems.     We  are  the  world's  largest  manufacturers 
of   deep   well   drilling    and    pumping   machinery.     Ask    for   Catalog    No.    97. 
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The  4  ^Stripping    of    Reservoirs     with 

Special  Reference  to  the  Water_ 

Supply  of  New  York  City.      ~ 

On  another  page  of  this  issue  we  publish 
an  article  on  the  stripping  of  reservoir 
lands.  This  subject  is  an  important  one 
inasmuch  as  many  towns  and  cities  are 
increasing  their  water  supply  and  building 
large  reservoirs. 

Mr.  Diven,  in  his  paper,  gives  two 
examples,  one  where  the  entire  area  was 
stripped,  and  the  other  where  no  attempt 
was  made  even  to  clear  the  water  area  of 
trees  and  brush,  and  the  greater  part  of 
the  land  was  swamp  land  or  rice  fields. 
Curiously  enough,  the  trouble  from  im- 
purities in  the  water  were  less  in  the  lat- 
ter case  than  in   the  former. 

This  subject  is  now  under  discussion  in 
New  York  City.  Mr.  W.  H.  Sears,  chief 
engineer  of  the  Aqueduct  Commission,  has 
recommended  the  construction  of  the  Pat- 
terson Reservoir  on  the  Croton  water  shed, 
and  considerable  opposition  to  this  project 
has  developed,  owing  to  the  fact  that  the 
great  part  of  the  water  area  of  the  pro- 
posed reservoir  is  marshy  land. 

New  York  City  has  allowed  large  sums 
of  money  to  be  wasted  and  has  permitted 
many  extravagances,  during  the  past 
decades,  acting  under  the  influence  of  a 
calamity  cry  of  a  possible  water  famine. 
To  prevent  such  a  famine  water  from  the 
Catskills  is  to  be  brought  to  the  city  at  a 
great  cost,  yet  it  will  be  years  before  the 
impounding  reservoir  and  aqueduct  can  be 
completed.  A  water  famine  can  readily 
occur  in  the  meantime.  Until  the  Catskill 
supply  can  be  brouglit  to  the  city,  the 
Croton  water  shed  must  be  relied  upon  to 
supply  Manhattan  and  the  Bronx.  At 
present  there  is  a  great  waste  of  water  go- 
ing over  the  dams  in  the  Crotoij  water 
shed.  From  the  time  of  filling  the  new 
Croton  reservoir  in  November,  1907,  till 
March,  1908,  according  to  Mr.  Sears,  50,- 
000  million  gallons  have  run  to  waste,  an 
amount  of  water  large  enough,  if  it  could 
have  been  stored,  to  supply  the  city  for 
about  three  years. 

All  the  subdivisions  of  the  Croton  water 
shed  have  been  developed  for  storage  pur- 
pose, to  an  average  of  over  300  million 
gallons  per  square  mile,  while  the  east 
branch  has  now  storage  for  only  125  million 
gallons  per  square  mile.  Building  the  Pat- 
terson reservoir,  which  is  to  be  situated  in 
this  subdivision,  will  increase  the  storage  to 
378  million  gallons  per  square  mile.  To  ac- 
complish this,  a  masonry  dam  from  30  to 
40  ft.  high  and  two  small  earthen  dikes 
will  have  to  be  Ijuilt,  all  of  which  can  be 
done  in  two  years  at  an  estimated  cost  of 
$3,250,000.  This  reservoir  will  have  a 
capacity  of  20,000,000,000  gallons,  or  two- 
thirds  the  storage  capacity  of  the  New 
Croton  Reservoir,  which  cost  more  than 
$12,000,000  and  was  about  15  years  in 
building. 


It  will  thus  be  seen  that  for  a  trifling 
cost,  as  compared  to  the  New  Croton  res- 
ervoir, the  Patterson  reservoir  can  be  built, 
and  the  possible  water  famine  averted  by 
storing  enough  water  to  last  the  city  more 
than  a  year.  The  city  of  New  York  is 
making  a  great  mistake  in  spending  $161,- 
000,000  for  a  new  supply  from  the  Catskills 
before  developing  the  entire  Croton  water 
shed,   which   is   right   at  its   door. 

Two  objections  have  been  made  to 
the  construction  of  this  Patterson  reser- 
voir, the  first  being  that  it  cannot  be  pre- 
dicted that  the  reservoir  will  be  filled  in 
any  given  year,  the  second  being  that  about 
three-fourths  the  area  to  be  submerged 
is  swampy  ground.  The  fact  is  that,  at 
certain  seasons  and  after  very  heavy  rains, 
the  whole  bottom  of  this  basin  is  flooded 
and  becomes  a  temporary  lake.  This,  in 
fact,  is  the  normal  condition  in  winter  and 
spring. 

The  answer  to  the  first  objection  is 
tliat  Croton  water  shed  records  of  the  rain- 
fall and  run  off  for  the  past  forty  years 
show  that  for  nearly  half  the  time  there 
is  enough  water  to  fill  this  additional  res- 
ervoir, which,  once  filled,  will  serve  as 
additional  storage.  Clearly  this  is  a  wise 
precaution  that  should  not  be  neglected. 

The  second  objection  is  answered  to  a 
great   extent   by  Mr.   Diven's  paper. 

There  are  also  other  considerations,  for 
example,  vegetation  entirely  submerged 
does  not  decay.  It  is  true  that  there  is 
always  a  very' disagreeable  odor  around  new 
reservoirs  that  have  neither  been  lined  nor 
stripped,  but  this  odor  comes  from  the 
edges  of  the  reservoir  where  the  vegeta- 
tion is  alternately  covered  and  exposed. 

Mr.  Diven  shows  that  where  the  reser- 
voir was  stripped,  the  conditions  steadily 
grew  worse,  while  with  the  Charleston  res- 
ervoir each  year  the  conditions  are  im- 
proving. The  Ashokan  reservoir  in  the 
Catskills  is  not  to  be  stripped  and  a  large 
area  of  it  is  swamp  lands,  the  West 
Hurley  basin  being  practically  the  same  as 
the  site  of  the  proposed  Patterson  reser- 
voir site.  Even  should  the  water  of  the 
Patterson  reservoir  for  the  first  few  years 
taste  slightly,  it  would  not  affect  the  drink- 
ing water  of  the  city  to  any  great  extent, 
as  the  Patterson  reservoir  would  be  only 
one  of  12  reservoirs  serving  the  city. 
With  their  waters  mixing,  as  they  would, 
the  slight  taint  from  one  reservoir  would 
not  be  noticeable.  Mason,  the  well  known 
authority  on  water  supply,  states  that 
water  from  swamp  lands  affects  only  those 
not  accustomed  to  drinking  it,  and  then 
only  slightly. 

It  would  be  a  wise  investment,  there- 
fore, for  the  city  of  New  York  to  build  the 
Patterson  reservoir. 

Mr.  Diven's  conclusions,  as  well  is 
those  of  other  hydraulic  engineers,  make 
it  apparent  that  the  old  theory  that  reser- 
voirs should  be  stripped  of  vegetation  is 
a  theory  no  longer  tenable. 
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A  Contract  Forfeited  When  the  Eight- 
Hour  Law  Was  Broken. 

A  legal  iii)inioii  ul  inurcst  to  engineers 
and  contractors  was  handed  down  by  the 
Court  of  Appeals  of  the  State  of  New 
York  on  Oct.  14,  1908.  The  case  grew  out 
of  the  construction  of  a  sewer  by  the  Wil- 
liams Engineering  &  Contracting  Co.  for  the 
city  of  New  York  in  Bronx  Borough.  The 
comptroller  of  the  city  refused  payment 
on  the  contract  on  the  ground  that  the 
contract  was  forfeited  because  the  con- 
tracting firm  had  worked  its  men  more 
than  eight  hours  and  did  not  pay  the  pre- 
vailing rate  of  wages. 

The  case  was  tried  in  the  lower  courts 
and  then  taken  to  the  highest  court  of  the 
state.  The  opinion  rendered  bj'  Judge 
Yann  was  the  unanimous  decision  of  all 
the  judges  constituting  the  court.  Judge 
V'ann,  in  his  decision,  says : 

"The  legislature  now  has  the  power  and 
had  when  the  present  labor  law  was  en- 
acted to  fix  and  regulate  the  hours  of  la- 
bor on  public  work  by  limiting  them  to 
eight  hours  in  one  calendar  day.  And  to 
provide  that  when  that  limit  is  exceeded  no 
ofiiccr  of  state  or  municipal  government 
shall  be  permitted  to  pay  therefor  from 
funds  under  his  official  control.  We  do 
not  uphold  the  labor  law  as  constitutional 
to  the  limited  extent  that  we  pass  upon  it 
nt  all,  because  it  is  authorized  by  the  police 
power  which  belongs  to  the  state,  for  we 
can't  see  that  it  bears  any  reasonable  rela- 
tion to  the  public  health,  safety  or  morals. 
We  uphold  the  statute  simple  because  the 
people  have  so  amended  the  constitution  as 
to  permit  such  legislation.'' 


The  leading  German  steel  works,  ac- 
■cording  to  a  recent  Consular  Report,  are 
beginning  to  employ  electric  furnaces  on  an 
extensive  scale  for  handling  large  quanti- 
ties of  metal.  At  one  of  these  plants,  which 
has  been  producing  cast  steel  in  an  elec- 
tric furnace  of  250  H.  P.,  holding  a  charge 
of  a  metric  ton  (2,205  lbs.),  the  total  cost 
per  metric  ton,  according  to  the  Consular 
Report,   has   been   as   follows : 

Cost. 

Amortization  of  cost  of  plant $1.19 

Raw    materials,    including     additions, 

chromium,    etc 16.66 

Electric     current,     including     heating 

during    intervals    10.71 

Renewal   of  magnesite   lining 2.85 

Labor    2.38 

Electrodes    (iO 

Water   for  cooling  purposes 12 

Total    $34.51 

This  amounts  to  $31.32  per  short  ton. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructinj;  concrete 
and  reinforced  concrete  structures.  It  » ill  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  twists  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interestinj; 
developments  in  the  design  of  reinforced  concrete. 


Method     and  Cost     of     Constructing 

Wooden  Form  for   Concrete 

Manholes. 

BY    1'.    W.    ENGL.\XD.* 

Among  the  recent  uses  to  which  con- 
crete in  its  ever  widening  range  of  utility 
i.s  being  put,  may  be  mentioned  manholes 
for  underground  conduit  construction.  The 
concrete    manhole    possesses    not   only    tho 


Bids  are  now  being  asked  by  the  State 
Superintendent  of  Public  Works  of  New 
York,  for  five  contracts  for  work  on  the 
Barge  Canal.  The  estimated  cost  of  the 
five  contracts  is  nearly  $7,000,000. 


of  1%-in.  yellow  pine,  the  end  pieces  be- 
ing secured  to  the  side  pieces  by  %x3%-in. 
bolts  with  wing  nuts.  The  bolts  are  in- 
tended merely  to  hold  the  four  templet 
pieces  rigidly  together  and  not  to  take  the 


Fig.     1 — Templets    Set    Up     Ready    for 
Side   Boards. 

advantage  of  cheapness  over  the  brick 
manhole,  but  it  is  more  durable  and  can 
'oe  constructed  in  considerably  less  time. 

The  accompanying  photographs  show  a 
simple  type  of  wooden  form,  which  has 
been  used  with  satisfactory  results  for 
building  concrete  manholes.  It  is  designed 
for  a   barrel-shaped  hole,  4    ft.  x   6   ft.   in 


Fig.  3 — Top   in    Place. 

end  and  side  thrusts,  which  are  provided 
for  by  cleats  or  shoulders  on  the  templets. 
As  the  manhole  is  constructed  complete  at 
one  time,  including  the  roof,  the  form  is 
designed  so  as  to  be  readily  "knocked 
down"  and  passed  out  through  the  circu- 
lar opening  in  the  roof,  2  ft.  6  ins.  in 
diameter. 

Figure  2  shows  the  vertical  side-boards 
in  position.  These  are  of  lx5-in.  yellow 
pine,  dressed  on  both  sides,  and  are  all  in- 
terchangeable, with  the  exception  of  the 
corner  pieces,  which  are  beveled.  Ropes 
hold  the  side-boards  in  place  against  the 
templets  until  the  concrete  is  started,  when 
they  are  removed. 

In   Fist.  3  the   roof  form   is  shown  rest- 


2 — Side   Boards  in   Position. 

size,  with  5  ft.  headroom  under  the  roof, 
but  the  same  general  type  can  be  used  for 
any  shape  manhole. 

Figure  1  shows  the  three  "templets"  in 
place,  supported  on  so-called  "ladders"  at 
either  end.  Each  templet  is  made  in  four 
pieces,  two  side  pieces  and  two  end  pieces, 


Fig. 


•Neck"    Piece    in    Place. 


•1633  Arch   St.,   Philadelphia,   Pa. 


ing  directly  upon  the  side-boards  which 
support  it.  It  is  made  in  four  pieces,  of 
2-in.  yellow  pine.  Cleats  on  the  under  side 
bear  against  the  vertical  side-boards  and 
serve    to    centre     the     roof     form.      Two 
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wedges    at    the     centre     make    it     easy    to 
"knock  down"  the  roof. 

The  form  of  the  circular  opening  in  the 
roof  (Fig.  4)  is  made  in  one  piece,  with 
sides  of  lx2-in.  strips,  8  ins.  long,  nailed 
to  two  circular  frames  at  top  and  bottom, 
built  up  of  l-in.  stuff.  This  "neck"  piece 
is  tapered  %  in.  on  each  side  to  permit  of 
ready  withdrawal  upward. 

The  form  complete  weighs  G.50  lbs.  Two 
men  can  set  it  up  in  1%  hours  and  can 
knock  it  down  in  about  1  hour.  It  costs  as 
follows ; 

Lumber   $1900 

Labor,  carpenter  at  $3  a  day 12.00 


both  edges  to  a  uniform  thickness,  and 
shall  be  made  stiff  to  prevent  distortion 
during  filling;  molds  must  be  left  on  the 
masonry  as  long  as  may  be  required  by  the 
engineer. 

Before  laying  the  steel  reinforcement, 
the  forms  shall  be  covered  with  a  layer  of 
cement  mortar,  1  part  of  cement  to  3  parts 
of  fine  gravel,  on  which  the  steel  shall  be 
laid  according  to  detailed  drawings,  after 
which  the  concrete  shall  be  immediately 
deposited  and  thoroughly  tamped  around 
to  form  a  perfect  bond. 


$3  LOO 
The  manholes  built  with  this  form  had 
6-in.  walls  and  an  8-in.  roof,  the  latter  re- 
inforced with  four  %-in.  Kahn  trussed 
bars,  5  ft.  6  ins.  long.  Portland  cement 
concrete  was  used,  mixed  in  the  propor- 
tions 1  part  cement,  2  parts  sand,  and  5 
parts  broken  stone.  Wherever  the  nature 
of  the  soil  would  permit  the  excavation 
was  made  exactly  to  size  so-  as  to  serve  as 
a  back  form  for  the  concrete. 


Method    of   Constructing    Reinforced 

Concrete    Highway     Bridges     in 

Ontario  With  Some  Figures 

on  Cost. 

The  bridges  were  built  in  the  township 
of  Sandwich  South,  Essex  county.  On- 
tario, in  1907,  and  were  designed  and  their 
construction  superintended  by  Mr.  Owen 
McKay.  Three  of  the  bridges  had  plain 
slab  floors  and  two  had  girder  and  slab 
floors,  carried  on  concrete  abutments. 
They  were  all  single-span  bridges  for  high- 
way service  and  were  built  by  contract  ac- 
cording to  specifications  by  Mr.  McKay. 

Specifications. — The  abutments  and  wings 
shall  be  made  of  concrete  masonry  com- 
posed of  1  part  of  American  or  Canadian 
Portland  cement  of  approved  brand,  3  parts 
of  clean,  sharp  sand,  and  5  parts  of 
crushed  stone.  Gravel  may  be  substituted 
for  crushed  stone  in  abutments,  at  the  dis- 
cretion of  the  engineer. 

The  upper  1%  ins.  of  floor  shall  consist 
of  1  part  of  Portland  cement  to  2  parts 
of  clean,  sharp  sand,  thoroughly  mixed 
and  applied  before  the  remainder  of  the 
concrete  in  floor  shall  have  time  to  set. 

The  concrete  in  the  body  of  the  floor 
and  beams  shall  consist  of  1  part  of  ce- 
ment to  2  parts  of  sand  and  4  parts  of 
crushed  stone. 

All  exposed  places  of  the  bridge  shall 
have  a  coating  of  cement  mortar  1  in. 
thick,  composed  of  1  part  of  Portland  ce- 
ment to  2  parts  of  clean,  sharp  sand,  which 
will  be  applied  at  the  same  time  as  the 
backing,  and  the  whole  rammed  while 
fresh  to  insure  a  perfect  bond. 

Molds  for  concrete  shall  be  composed  of 
2-in.  plank  dressed  on  the  inner  side  and 


were  made  42  ft.  to  allnw  for  overlapping 
12  ins.  on  the  abutment,  which  latter  was 
carried  up  between  the  girders  and  around 
them  to  the  top  of  the  floor,  so  as  to  make 
a  continuous  wall. 

The  steel  reinforcements  used  in  these 
girders  were  two  l'/4x3%-in.  and  lx3-in. 
Kahn  bars,  42  ft.  long  in  the  outside  gird- 
ers, and  three  bars  l'/ix3%  ins.,  and  two 
bars  1x3  ins.,  42  ft.  long,  in  each  of  the 
inside  girders.  The  bars  used  in  the  floor 
were  VixlM:  ins.  x  16  ft.  6  ins.,  spaced  12 
ins.   apart    with    %   in.    round   rods   placed 
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Fig.  1— Concrete  Slab  and  Girder   Highway   Bridge,    Essex    County.  Ontario. 


The  concrete  shall  l)e  mixed  in  a  medi- 
um  wet   condition. 

The  cement  must  be  of  the  best  quality 
of  freshly  ground  brand  of  Portland  ce- 
ment, approved  by  the  engineer. 

Sand  and  gravel  shall  be  clean,  rather 
coarse,  and  free  from  vegetable  mold  or 
other  hurtful  matter,  and  shall  be 
screened,  if  considered  necessary,  by  the 
said  engineer  or  inspector. 

All  broken  stone  must  be  made  from 
clean,  durable  rock,  and  crushed  so  that  it 
will  pass  through  a  2-in.  ring  and  be  re- 
jected by  %-in.  ring  where  used  in  abut- 
ments and   wings ;   but  the   stone  in   floor 


between  beams  to  provide  agamst  longitu- 
dinal strains. 

This  bridge,  as  well  as  the  others  re- 
ferred to  above,  was  designed  to  carry  a 
1.5-ton  road  roller,  or  loO  lb.  live  load, 
uniformly  distributed  over  the  entire  sur- 
face. 

The  concrete  in  the  lower  part  of  the 
abutment  was  composed  of  1  part  of  Port- 
land cement  to  6  parts  of  gravel.  In  the 
firders  and  floor,  and  1  ft.  beneath,  it  was 
made  of  1  part  Portland  cement  to  '/4  part 
sand  and  4  parts  stone  crushed  to  pass 
through  a  %-in.  ring,  excepting  the  upper 
1%  in.  of  floor  and  exposed  faces  of  beams 


•Rearranged  from  a  paper  by  Mr.  Owen 
McKay  read  before  the  Association  of  On- 
tario Land  Surveyors. 


Fig.   2 — Concrete   Slab   Highway 

and  beams  shall  he  broken  to  pass  through 
a  %-in.  ring.  Within  these  limits  the  en- 
tire product  of  the  crusher  must  be  used. 

Pike  Creek  Bridge.— This  bridge  had  a 
clear  span  of  40  ft.,  with  a  width  of  road- 
way between  railings  of  16  ft.  The  two 
outside  beams  or  girders  are  18  ins.  in 
width  and  34  ins.  in  depth  from  bottom  of 
girder  to  top  of  floor,  but  in  the  two  out- 
side girders  the  concrete  was  built  up  to 
the  height  of  3  ft.  above  the  floor  and  6 
ins.  in  width,  and  suitably  to  form  a  rail- 
ing. The  two  inside  girders  are  20x36  ins. 
The  length  of  girders  and  reinforced  steel 


Bridge,    Essex  County,  Ontario. 

and  girders,  which  were  faced  with  cement 
mortar  in  the  proportions  of  1  part  ce- 
ment to  2  parts  of  clean,  sharp  sand.  The 
concrete  was  mixed  by  a  concrete  mixer, 
the  girders,  railing  and  back  filing  be- 
tween and  behind  the  girders  being  all 
completed  in  one  day,  and  the  floor  slabs 
on  the  following  day,  in  order  that  the 
completed  bridge  should  conform  as  nearly 
as  possible  to  a  monolith. 

Two  months  after  the  bridre  was  com- 
pleted it  was  tested  by  passing  over  it  a 
threshing  machine  engine  weighing  9  tons, 
coupled  to  a  wagon  carrying  a  water  tank 
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weighing  about  3  tons.  This  load  passed 
over  the  bridge  several  times,  with  speeds 
increasing  from  about  2  miles  to  V  miles 
per  hour,  but  we  could  not  detect  the 
slightest  deflection  or  vibration  in  the 
bridge,  and  the  effect  of  the  load  was  not 
noticeable  in  any  way. 

The  cost  of  the  bridge  was  as  follows : 

Per 

Item  Total.     Cu.  Yd. 

Abutments  and  wings — 

6G.3  cu.  yds $.596.70        $9.00 

Floor  and   railings — 

41.fi  cu.  yds 374.40  9.00 

7,143  lbs  reinforcement 

at  3%  cts 250.00        *fi.00 

Engineering,  superintendence, 

etc 95.00  0.88 

•This  cost  refcr.s  only  to  the  41.6  cu.  yds 
In  the  slah  and  girders  which  were  the  only 
parts    containing    reinforcement. 

The     total     cost     of     the     bridge     was 

$1,316.10.  which,  divided  by  the  total  yard- 
age of  107.9,  gives  a  cost  of  $12.18  per 
cubic  yard.  This  cost  includes  excavation, 
forms,  removal  of  old  bridges,  etc.  The 
reinforced  concrete  in  the  girders  and  slab, 
it  will  be  seen,  cost  something  over  $15  per 
cubic  yard. 

Little  Rii'cr  Bridge. — This  bridge  had  a 
clear  span  of  20  ft.  and  a  roadway  16  ft. 
wide  between  railings.  It  was  constructed 
like  the  Pike  Creek  bridge  except  that-  the 
outside  girders  were  12.\22  ins.  and  the  in- 
side girders  were  16x24  ins.  The  railings 
consisted  of  an  8-in.  coping  and  gas  pipe. 
The  cost  of  this  bridge  was  as  follows; 

Per 

Item  Total.     Cu.  Yd. 

Abutments.  44  cu.  yds $.330.00        $7.50 

Floor  system.  15  cu.  yds...   135.00  9.00 

Coping  and  railing 35.00  .8ii 

Reinforcement     98.00        *6..53 

Incidentals    70.00  1.59 


Total $668.00      $15.19 

•This  cost  refers  oniy  to  the  15  cu.  yds.  in 
the  floor  system. 

Slab  Culverts. — The  three  slab  culverts 
were  of  essentially  the  same  form.  Figure 
2  shows  the  culvert  of  14  ft.  span.  The 
slab  is  10  ins.  thick  at  the  center  and  9  ins. 
at  the  sides;  it  is  reinforced  with  %xl%- 
in.  Kahn  bars,  16  ft.  long,  spaced  9  ins. 
on  centers.  For  the  8  and  10  ft.  culverts 
the  slabs  are  8  ins.  thick  at  the  center  and 
6  ins.  thick  at  the  sides.  The  costs  of 
the  culverts  were : 

14-ft.    span    $325.00 

10-ft.    span    267.50 

8-ft.    span    235.00 


Maywood,  a  suburb  of  Chicago,  III.,  has 
a  number  of  cases  of  typhoid  fever.  In 
a  recent  analysis  of  the  water  in  the  mains 
disease  germs  were  found,  although  that 
in  the  standpipes  of  the  suburb  is  said  to 
be  pure.  It  is  believed  that  a  water  main 
was  broken  at  some  point  during  the  proc- 
ess of  laying  a  sewer  through  the-village.  al- 
lowing germs  to  enter  the  pipes.  On  search 
a  main  was  found  that  had  been  broken  by 
the  sewer-laying  machine. 


Record  of  Work  of  a  2-Cu.  Yd.  Con- 
crete Mixer. 

Concrete  mixers  of  2  cu.  yds.  batch  ca- 
pacity are  so  rarely  built  and  used  that  the 
following  statement  from  the  manufactur- 
ers of  the  work  being  done  by  one  of  this 
size  will  certainly  interest  contractors.  In- 
cidentally this  statement  includes  some  gen- 
eral facts  concerning  the  Government 
breakwater  improvcmeni  at  Milwaukee, Wis. : 

"A  2  cu.  yd.  mixer  has  been  set  up 
and  is  now  in  successful  operation  on  the 
breakwater  work  at  Milwaukee,  Wis.  The 
breakwater  extends  out  into  the  lake  in  a 
south-easterly  direction  about  2,400  ft.,  and 
from  that  point  south  about  1  mile.  There 
is  a  gap  between  the  end  of  the  breakwater, 
and  the  end  of  the  north  pier  at  the  harbor 
entrance  of  about  4,200  ft.  The  piers  at 
the  harbor  entrance  are  at  right  angles  to 
the  shore,  and  about  240  ft.  apart.  The 
distance  between  the  end  of  the  break- 
water, and  the  piers  at  the  harbor  en- 
trance, is  being  reduced  by  the  extension  of 
the  breakwater  for  980  ft. 

Both  the  breakwater,  and  piers,  as  orig- 


The  mass  concrete  is  also  divided  into  two 
sections,  approximately  25  ft.  long.  The 
sub-structure  cribs  are  of  two  widths,  24 
and  30  ft.  The  width  of  the  superstruc- 
ture is  varied  according  to  the  size  of  the 
cribs  below. 

The  blocks  are  molded  on  a  wharf,  90x 
925  ft.,  located  on  the  harbor  side  of  the 
breakwater,  not  very  far  from  shore.  As 
the  blocks  measure  6%x8  ft.  at  the  base, 
and  3V2  ft.  in  height,  and  weigh  about  13 
tons,  hauling  them  from  the  wharf  to  posi- 
tion in  the  breakwater,  and  placing  them,  is 
a  matter  requiring  special  attention.  To 
facilitate  handling,  four  1-in.  eye  bolts  are 
placed  at  the  top  of  each  block  as  it  is  cast, 
one  bolt  toward  each  corner.  The  blocks 
can  thus  be  picked  up,  by  means  of  chains. 
by  a   derrick  mounted  on  a  scow. 

."Vfter  a  section  of  the  crib  has  been  pre- 
pared for  the  reception  of  concrete,  blocks 
sufficient  to  extend  the  breakwater  about 
50  ft.,  on  both  sides  of  the  crib,  are  carried 
out  on  the  scow,  and  set  in  place.  The 
space  between  the  two  rows  of  blocks  is 
filled,  within  6  ins.  of  the  datum  plane,  with 
stone ;   and   the  voids   in   this   stone  are   in 


Mixer   Plant  for  Milwaukee    Breakwater   Work. 


inally  constructed,  consisted  of  timber  cribs, 
filled  with  stone,  extending  about  5  ft. 
above  the  water  line,  and  flooded  over. 
Owing  to  the  wearing  away  of  these  piers, 
the  Government  is  cutting  away  the  tim- 
ber cribs  at  a  point  about  3  ft.  below  the 
water  level,  replacing  the  part  removed  by 
a  concrete  superstructure,  the  work  being 
done  from  time  to  time  as  funds  became 
available  for  the  purpose.  The  first  work 
attempted  along  this  line  was  on  the  north 
entrance  pier,  which  has  been  completed. 
The  superstructure  on  the  breakwater  is 
just  being  completed.  As  hereinbefore 
mentioned,  the  Government  is  extending  the 
breakwater  for  a  distance  of  980  ft.,  using 
the  original  crib  construction,  it  being  the 
intention,  in  due  time,  to  place  thereon  a 
concrete   superstructure. 

The  type  of  construction  adopted  consists 
of  concrete  in  place,  molded  in  forms,  and 
founded  on  two  longitudinal  rows  of  con- 
crete blocks,  and  in  certain  places  also  on 
cross  walls  between  these  rows  of  blocks. 
The  upper  surface  of  the  block  is  6  ins. 
above  datum,  while  the  upper  surface  of 
the  mass  concrete  is  5%  ft.  above  datum. 


turn  tilled  with  gravel.  The  25  ft.  sections 
of  mass  concrete  are  cast  alternately.  The 
concrete  is  placed  continuously  in  each  sec- 
tion so  as  to  be  monolithic.  Sections  are 
built  so  as  to  span  the  intervals  of  the  crib 
sub-structure.  In  each  section  spanning  an 
interval,  and  in  other  sections  where  nec- 
essary, steel  reinforcing  bars  are  used. 

Floating  equipment  is  necessarily  used  in 
placing  blocks  in  position.  Of  course,  work 
of  this  nature  can  only  be  done  during 
quiet  weather.  In  order  to  make  the  best 
use  of  quiet  intervals,  this  floating  equip- 
ment must  be  capable  of  delivering  large 
quantities  of  concrete  in  short  periods,  and 
of  being  towed  quickly  to  shelter  in  case  of 
storm.  In  order  to  meet  these  conditions, 
a  2  cu.  yd.  "Smith"  Mixer  built  by  the  T. 
L.  Smith  Co..  Milwaukee,  Wis.,  has  been 
mounted  on  the  deck  of  an  old  steamer, 
with  a  batch  feeding  hopper  over  it.  Sand 
and  stone  are  delivered  in  scows,  from 
which  they  are  delivered  to  the  mixer  in 
scoops  by  a  stiff  leg  derrick.  The  cement 
is  stored  on  the  mixer  board;  and  is  de- 
livered to  the  mixer  by  hand.  A  stiff  leg 
derrick    also    takes    the   concrete    from    the 
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mixer,  and  places  it  in  the  breakwater 
forms. 

With  a  plant  arranged  in  the  manner 
above  described,  two  of  the  25  ft.  sections 
of  the  mass  concrete  containing  97  cu.  yds. 
each,  or  a  total  of  194  cu.  yds.,  have  been 
placed  regularly  in  7%'  hours,  with  a 
force  •  of  20  men.  Probably,  if  materials 
could  be  delivered  more  quickly,  as  would 
te  possible  on  land,  even  this  large  output 
could  be  improved. 

Forms  are  used  for  the  two  ends  of  the 
higher  side  of  each  alternate  sections  of 
the  mass  concrete.  Intermediate  sections 
are  cast  without  forms. 

Up  to  3%  in.  below  the  line  of  the  fin- 
ished upper  surface,  ordinary  1-3-G  concrete 
is  used.  Wliile  this  concrete  is  still  fresh, 
3  ins.  of  1-2-5  concrete  is  laid  thereon. 
This  3-in.  layer  is  carefully  tamped  to  se- 
cure a  perfect  bond  with  the  underlying 
concrete.  A  %-in.  layer  of  1-2  mortar  is 
then  laid  over  the  fresh  concrete,  and  is 
finished  like  the  surface  of  a  concrete  side- 
walk. Forms  are  left  in  place  24  hours ; 
and,  after  they  are  removed,  concrete  is 
kept  wet  and  protected  from  the  sun  for 
ten  days. 

These  improvements  are  being  carried  on 
under  the  direction  of  Col.  W.  D.  Judson, 
Corps  of  Engineers,  U.  S.  A.,  Engineer  of 
River  and  Harbor  Improvements  on  the 
West  Shore  of  Lake  Michigan,  North  of 
Chicago. 

With  the  exception  of  the  980  ft.  exten- 
sion of  the  breakwater,  the  work  has  all 
teen  done  under  contract  by  Mr.  Wm.  H. 
Gillen,  General  Contractor,  Milwaukee, 
Wis." 


The  contract  for  the  erection  of  the  new 
passenger  depot  of  the  Chicago  &  North- 
western Ry.  Co.  on  West  Madison  St., 
Chicago,  111.,  has  been  let  to  the  George 
A.  Fuller  Co.,  of  Chicago  and  New  York. 
The  contract  comprehends  the  expenditure 
of  approximately  $5,000,000  and  stipulates 
that  the  new  depot  shall  be  completed 
within  two  years  from  the  time  work  is 
begun.  The  station  is  to  cover,  with  the 
train  shed,  ten  acres  of  floor  space,  which 
will  be  devoted  to  the  public  use.  Its  total 
cost,  inclusive  of  the  cost  of  the  ground 
upon  which  it  will  stand,  will  approximate 
$20,000,000.  The  station  is  to  be  of  classic 
design,  the  essential  feature  of  which  will 
be  a  great  colonnaded  entrance  or  portico 
of  monumental  appearance,  120  feet  in 
height.  The  arrangement  of  the  ground 
floor  will  be  such  that  it  will  be  possible  to 
handle  30,000  suburban  passengers  in  and 
out  of  the  station  without  their  coming  in 
contact  with  through  passengers.  The  tr.ain 
shed  will  be  840  ft.  long  and  320  ft.  wide 
and  will  contain  16  tracks,  each  with  a 
capacity  of  15  cars. 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  Delaware,  Lackawanna  &  Western 
Ry.  will  soon  have  400  miles  of  its  lines 
equipped  for  train  dispatching  by  tele- 
phone. 


Stripping  Reservoir  Lands.* 

bY  J.    M.   UIVEX. 

As  there  has  been  some  controversy  late- 
ly as  to  whether  or  not  it  is  an  advantage 
to  "strip  land"  for  reservoir  purposes,  the 
writer  thought  that  possibly  his  own  per- 
sonal experiences  with  rather  notable  ex- 
amples of  each  class  might  be  of  some  in- 
terest and,  better,  bring  out  some  discus- 
sion on  this  important  question. 

The  first  experience  was  with  a  "strip- 
ped" reservoir,  at  Elmira,  N.  Y.  This  re- 
servoir was  built  in  1871  and  1872,  and 
was  filled  in  the  fall  of  1872. 

The  drainage  area  is  4%  sq.  miles,  all 
hilly  and  sparsely  inhabited  farm  land.  A 
small  portion  only  is  under  cultivation, 
most  of  the  land  being  pasture  or  wood 
land.  The  soil  is  clay  or  heavy  clay  loam, 
the  rock  formation  a  shaley  slate.  The 
land  is  all  hilly  and  contains  numerous  ra- 
vines with  steep  sides. 

The  reservoir  is  formed  by  an  earth  dam 
across  a  narrow  ravine,  in  which  a  small 
creek  flows,  or  rather  used  to  flow,  as  the 
wholesale  cutting  of  the  timber  on  the  wa- 
ter shed  has  made  it  a  flooded  creek  in  the 
rainy  season,  and  a  dry  creek  bed  in  dry 
seasons. 

The  dam  was  designed  by  Mr.  A.  Fetley 
and  is  of  earth,  with  a  clay-puddle  core 
wall.  The  outer  slope  is  1%  to  1,  sodded 
inner  slope  2  to  1,  riprapped  with  rough 
"field  stone,"  gathered  mostly  from  the 
reservoir  site  during  the  construction.  The 
dam  is  700  ft.  long  on  top  and  36  ft.  high 
a'  center,  or  over  the  old  stream  bed;  the 
overflow  is  33  ft.  above  the  bed  of  the 
stream,  and  is  constructed  in  the  hill  at  the 
end  of  the  dam.  There  is  a  storm-water 
canal  the  entire  length  of  the  reservoir,  and 
the  inlet  is  controlled  by  suitable  head- 
gates.  The  flood  water  or  first  wash  of 
the  drainage  area  during  heavy  rains  and 
floods  is  carried  around  in  this  canal.  The 
reservoirs  covers  thirty-eight  acres  and 
holds  113,000,000  gallons. 

All  of  the  top  soil  of  the  area  to  be  flood- 
ed was  stripped  off  and  used  for  the  lower 
slope  of  the  dam,  and  much  of  the  mate- 
rial for  the  dam  was  taken  from  this  area, 
so  that  most  of  the  reservoir  site  was  ex- 
cavated to  a  considerable  depth.  The  land 
was  then  thoroughly  grubbed ;  all  roots  of 
trees  and  underbrush  being  carefully  re- 
moved. This  left  a  clean,  new  soil,  free 
from  all  vegetable  growth.  This  bottom 
soil  is  a  heavy  clay  or  hard  pan  mostly,  the 
shale  rock  being  exposed  over  a  small  por- 


•A  paper  delivered   before    the   American 
Water    Works    Association. 


lion.     The  sides  were  not  riprapped,  except 
on  the  face  of  the  dam. 

The  outlet  pipe  or  supply  to  the  city  is 
16  ins.  diameter,  the  inner  end  fitted  with 
a  swivel  joint  and  the  stand  pipe  controlled 
by  floats,  so  that  water  is  drawn  at  any 
desired  depth.  There  is  also  a  20-in.  waste 
pipe  under  the  dam.  This  reservoir  yields 
about  1%  million  gallons  per  day  and  was 
the  only  supply  for  the  city  at  that  time. 
As  stated,  above  this  reservoir  was  first 
filled  in  the  fall  of  1872.  During  the  win- 
ter of  1875  and  1876,  an  extremely  cold 
winter,  when  the  reservoir  was  covered 
with  ice  nearly  two  feet  thick,  a  pro- 
nounced odor  and  taste  was  noticed  in  the 
water.  This  was  variously  described  as 
musty,  fishey  and  cucumber.  The  trouble 
was  not  serious  and  soon  passed  away. 

At  that  time  little  was  known  about  the 
growths  that  imparted  these  disagreeable 
odors  and  tastes  to  water.  It  is  doubtful  if 
even  the  general  name  of  algae  had  been 
applied  to  them ;  certainly  we  could  not 
then  pick  out  any  name  the  particular  or- 
ganism that  gave  the  various  odors  and 
tastes.  It  was  even  some  years  after  this 
— in  1891— when  this  association  appointed 
a  committee,  headed  by  the  late  Alfred 
Leeds  and  having  as  its  other  members. 
Col.  L.  H.  Gardner  of  New  Orleans  and 
L.  J.  LeConte,  Oakland,  Cal.,  to  investigate 
vegetable  and  animal  growths  affecting  wa- 
ter  supplies. 

The  trouble  of  1875-6  was  attributed  to 
the  wood  pipes,  of  which  the  distribution 
system  then  consisted,  a  considerable 
amount  of  new  pipe  having  been  laid  in  the 
summer  of  1875. 

After  the  trouble  of  the  winter  of  1875- 
0,  no  further  trouble  was  experienced  for 
several  years,  when  in  the  summer  of  1883 
or  1884,  it  returned  and  in  a  very  much 
worse  form,  so  bad  that  it  was  necessary 
to  abandon,  temporarily,  this  gravity  sup- 
ply, though  the  reservoir  was  nearly  full, 
a  pumping  plant  having  been  erected  on  the 
Chemung  river,  a  stream  with  a  large 
drainage  area  and  a  minimum  flow  of  about 
110,000,000  gallons  per  24  hours.  This  trou- 
ble also  disappeared  in  time,  but  reoccurred, 
with  more  or  less  intensity  every  year 
thereafter,  apparently  gradually  growing 
worse  and  the  trouble  periods  longer. 

In  1896  a  Jewel  high  type  gravity  filter 
was  installed  but  this  would  not  entirely 
remove  the  odors  and  tastes.  At  times  the 
water  from  this  reservoir  was  so  bad  that 
it  could  not  be  filtered.  It  would  clog  the 
filter  beds  in  a  few  minutes  and  left  a 
sticky,  disagreeable,  gelatinous  coating  on 
the  sides  of  the  tanks.    The  odor  when  the 
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fillers  were  washed  was  at  times  very  dis- 
agreeable, indeed,  almost  unbearable.  It 
has  been  so  bad  in  the  reservoir  that  it  was 
disagreeable,  if  not  even  nauseating,  to 
stand  on  the  banks  with  the  wind  blowing 
towards  one  over  the  water. 

This,  of  course,  made  it  necessary  to 
aliandon  the  supply  until  the  trouble  passed, 
that  is,  until  the  water  had  purged  itself 
and  tlie  dead  algae  had  settled  to  the  bot- 
tom. Every  known  expedient  was  tried ; 
the  mains  were  thoroughly  and  frequently 
tlushed,  but  without  success.  Water  was 
dr.iwn  from  the  surface,  the  outlet  screen- 
head  being  at  times  lifted  partly  out  of  the 
water,  so  that  considerable  air  was  drawn 
into  the  supply  pipe  with  the  water;  we 
did  not  know  that  anaboena  was  the  cause 
of  the  trouble  and  that  it  stayed  near  the 
surface — various  depths,  to  the  very  bottom 
of  the  reservoir  were  tried,  but  with  no 
good  results. 

And,  here,  a  word  more  about  aeration. 
Before  the  introduction  of  the  filters  the 
water  from  this  reservoir  flowed  to  a  dis- 
tributing reservoir,  the  surface  of  whicli 
was  110  ft.  below  the  base  of  the  dam.  It 
entered  this  reservoir  through  a  fountain 
having  a  4  in.  center  jet  and  132  %  in. 
side  jets,  the  pipe  between  the  reservoir 
was  12  ins.  diameter,  cement  lined,  wrought 
iron.  In  still  weather  the  center  jet  threw 
a  stream  over  70  ft.  high,  which  falling, 
pounded  the  surface  of  the  water  into  a 
foam,  undoubtedly  adding  large  quantities 
of  oxygen  to  the  water.  The  side  jets 
threw  streams  at  an  angle  of  about  25  de- 
grees, which  fell  near  the  edges  of  the  res- 
ervoir, so  that  the  entire  surface  was  con- 
stantly  agitated. 

During  one  of  the  outbreaks  of  algae, 
the  writer  made  a  1%-in.  tap  in  the  top  of 
the  outlet  from  the  distributing  reservoir, 
a  few  feet  from  the  outlet  chamber,  and 
run  an  open  pipe  to  a  height  of  a  few 
inches  above  the  surface  of  the  w'ater  in 
the  reservoir,  which  was  quite  constant,  the 
inlet  being  controlled  by  float  valves,  hop- 
ing that  the  outflow  current  would  suck 
air  into  the  supply  main  to  the  city.  Some 
air  was  drawn  in,  how  much  is  doubtful, 
anyhow  it  was  not  enough  to  do  any  good. 
In  1904,  when  algae  was  very  bad  in  the 
storage  reservoir,  it  was  treated  under  the 
direction  of  Mr.  James  M.  Caird,  with 
copper  sulphate,  and  the  treatment  was 
entirely  successful.  The  treated  water 
was  filtered  without  difficulty  and  supplied 
to  tho  city  in  good  condition,  free  from 
all  odor  and  taste.  This  treatment  lasted 
about  two  years,  when  it  was  necessary  to 
retreat  the  water. 

.\sterionel!a  and  anaboena  were  the  prin- 
cipal organisms  that  caused  the  trouble. 

The  second  experience  is  at  Charleston, 
S.  C,  where  the  conditions  are  an  exact 
opposite. 

The  reservoir  at  Charleston  was  built  in 
1004-5,  and  was  first  filled  in  the  spring  of 
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The  drainage  area   is  49%  square  miles, 


all  tlat  land  and  much  of  it  swani|).  The 
population  on  the  drainage  area  is  small, 
there  being  no  towns.  The  soil,  that  is  not 
swamp,  is  either  sand  or  red  clay,  contain- 
ing considerable  iron  and  black  muck.  A 
part  of  the  flooded  part  was  salt  marsh, 
subject  to  tidal  overflows.  The  reservoir 
was  formed  by  a  low  earth  dam  across  the 
creek  and  about  half  mile  of  salt  marsh. 
The  land  is  flat,  no  elevation  on  entire 
water  shed  being  more  than  40  ft.  above 
mean  low  tide,  and  the  water  is  backed  up 
for  about  8  miles.  The  reservoir  covers 
about  2,300  acres,  when  full;  the  land  was 
salt  marsh,  swamp,  old  rice  fields  and  high 
ground,  mostly  grown  up  to  second  growth, 
loblolley  pine.  The  capacity  of  the  reser- 
voir is  3,127,820,000  gallons.  The  spillway 
is  10%  ft,  above  mean  tide  and  the  dam 
was  built  as  much  to  dam  out  the  tide 
water  as  for  storage.  As  will  be  seen  from 
the  above  description,  the  reservoir  is 
mostly  very  shallow.  The  original  stream 
which  was  narrow  and  winding,  had  a  con- 
siderable depth,  but  the  flooded  ground  is 
covered  to  an  average  depth  of  less  than 
four  feet.  The  contour  lines  are  very  ir- 
regular, many  small  swampy  places,  side 
gulches  being  overflowed. 

No  attempt  was  made  to  clear,  clean  or 
"strip"  this  land  before  flooding,  except 
burning  the  grasses  in  part,  and  even  this 
w-as  not  done  over  all  the  surface,  and  for 
the  most  part  they  had  time  to  grow  up 
again  before  the  land  was  covered  with 
water.  Even  the  standing  timber  was  left 
and  was,  except  cypress,  of  course,  killed. 
This  timber,  much  of  it  large  pines  and 
undergrowth,  which  was  in  places,  dense, 
had  died  out  and  fallen  into  the  water. 
The  fresh  water  killed  all  of  the  grasses 
on  the  salt  marsh,  and  fresh  water  grasses 
took  their  place. 

When  first  flooded,  there  was  little  clean 
space  free  from  timber,  underbrush  or 
coarse  grasses,  except  where  the  stream 
originally  flowed,  and  some  old  rice  fields, 
which  were  flooded  to  a  sufficient  depth 
to  hide  the  grasses.  But,  gradually  the 
water  surface  has  cleared  up,  the  grasses 
and  underbrush  have  disappeared  entirely 
and  the  trees  are  little  more  than  the  bare 
trunks,  where  they  are  standing,  stripped 
of  their  bark,  with  the  exception  of  cypress 
which  flourishes  in  water.  The  higher 
marshes  that  were  covered  with  grasses  or 
rushes  have  broken  away  from  the  shores 
and  floated  down  to  the  dam,  where  they 
have  been  cut  up  and  thrown  over.  Large 
sections  of  the  old  rice  fields  have  come 
to  the  surface,  forming  floating  islands, 
some  of  them  several  acres  in  extent  and 
stable  enough  to  walk  on.  These  are  bare 
when  they  come  to  the  surface,  but  a  rank 
growth  of  sedge  grass  soon  covers  them. 
They  are  composed  of  a  mass  of  the  roots 
of  these  coarse  grasses,  and  alluvial  black 
mud,  or  decayed  vegetable  matter.  They 
are  from  eighteen  to  thirty-six  inches  thick. 
They  are  cut  up  into  blocks  of  a  convenient 
size  with  saws,  very  much  as  ice  is  cut  and 


skidded  over  the  dam,  to  which  they  are 
carried  by  the  current  and  the  prevailing 
winds.  When  dry,  they  burn  quite  freely, 
they  also  make  an  excellent  fertilizer. 
There  is  in  the  more  shallow  places  a  lux- 
uriant growth  of  "Water  Verbena";  lemna 
also,  covers  a  good  deal  of  the  water  in 
summer. 

Shortly  after  the  reservoir  was  filled, 
during  the  first  season,  algae  appeared  in 
troublesome  quantities;  crenothrix  appear- 
ing first  and  giving  the  most  trouble.  The 
water  contained  3.5  parts  per  million  of 
iron.  Anaboena,  oscilliaria  and  some 
others  of  the  taste  and  order,  imparting 
algae,  were  present  in  large  quantities.  .An 
aerating  plant  was  put  in  to  get  rid  of  the 
crenothrix,  and  copper  sulphate  was  used 
freely,  about  six  tons  being  used  this  first 
year,  the  consumption  being  3,500,000  gal- 
lons per  day.  By  these  means  the  situation 
was  satisfactorily  handled  and  the  water 
kept  good. 

The  second  year  the  trouble  was  much 
less,  it  disappeared  entirely  during  the 
winter,  though  there  was  always  some 
crenothri.x  present  in  the  raw  water.  About 
2%  tons  of  copper  sulphate  was  used  the 
second  season,  and  less  than  1%  the  third, 
indicating  that  the  growths  of  algae  are 
gradually  lessening. 

The  summers  are  long,  about  nine 
months,  but  there  are  some  sharp  frosts 
(luring  January  and  February — the  condi- 
tions not  being  tropical.  The  conditions, 
are  however,  ideal  for  algae  growths,  but 
ihey  are  gradually  improving  and  it  is 
hoped  that  in  a  few  years  this  water  will 
be  no  more  subject  to  these  growths  than 
any  other  impounded  water;  this  hope  is 
based  on  data  obtained  from  numerous 
smaller  but  similar  reservoirs  in  the  vicin- 
ity. Many  were  built  years  ago  as  "rice 
reserves  to  store  water  for  flooding  rice 
fields.  These  were  originally  flooded  ex- 
actly as  the  Charleston  Water  Works 
reservoir  was,  but  are  now  clear  ponds, 
the  water  having  very  little  color,  much 
less  than  in  the  water  works  reservoir. 
The  vegetable  growths  about  the  edges  of 
these  ponds  are  entirely  different  from  the 
original  growth,  the  water  is  good  to  look 
at  and  is  palatable. 

The  Elmira  reservoir  was  as  thoroughly 
stripped  as  possible :  great  care  was  taken 
to  keep  out  the  first  washing  from  the 
drainage  area  and  the  muddy  flood  waters. 
There  was  little  or  no  marsh  land  on  the 
drainage  area,  the  catchment  area  being 
seemingly  ideal.  The  reservoir  was  clean 
and  clear;  on  the  sides  the  slopes  were 
abrupt  and  there  was  vcp.-  little  shallow 
water. 

At  Charleston  the  drainage  area  w^as 
largely  swamp,  and  there  was  much  de- 
i-apcd  vegetable  matter  on  all  of  the  area 
drained,  the  water  being  decidedly  peaty. 
The  reservoir  covered  a  large  surface,  was 
shallow,  and  absolutely  unstripped  or  even 
cleared.     Much    of    the    land    flooded    was 
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composed  of  black  muck  or  decayed  vege- 
table matter. 

In  the  first  the  conditions  were  at  the 
first  satisfactory  and  the  water  good  for 
several  years.  But  the  trouble  from  algae 
growth  came  in  time  and  has  steadily 
grown  worse,  in  spite  of  strenuous  efforts 
to  remedy  the  condition. 

The  second  was  troublesome  and  unsat- 
isfactory from  the  first,  but  has  somewhat 
improved  and  promises  to  continue  to  im- 
prove. 

The  writer's  experience  and  information 
covers  over  thirty  years,  in  the  case  of  the 
Elmira  plant.  The  Charleston  plant  has 
only  been  in  use  about  three  years,  so  that 
the  future  has  much  to  develop. 

This  is  written  not  so  much  for  the 
information  that  it  gives  as  in  the  hope 
that  it  w-ill  bring  out  some  discussion  by 
members  who  have  had  wider  experiences 
and  who  have  made  a  more  scientific  study 
of   the   matter. 


Cost  of  Digging  a  Well  or  Cess  Pool. 

Circular  wells  or  holes  are  often  dug  for 
water  supply  and  for  cessoools  around 
buildings.  The  railroad  engineer  frequent- 
ly has  such  holes  to  dig  in  connection  with 
a  water  supply  or  for  the  sanitation  of 
station  buildings.  For  these  reasons  the 
following  example  may  prove  of  interest. 

The  hole  was  dug  on  Long  Island  in  a 
clay  material  with  an  occasional  boulder. 
The  material  was  stifT  enough  to  stand  up 
without  shoring.  The  hole  was  8  ft.  in 
diameter  and  24  ft.  deep.  For  two  days  two 
men  did  the  work,  but,  when  a  bucket 
had  to  be  used,  another  man  was  added 
to  the  force.  A  three-legged  derrick,  with 
a  crank  on  it,  was  used  to  hoist  the  bucket 
of  earth.  The  excavation  was  made  en- 
tirely with  picks  and  shovels.  There  were 
1,305  cu.  ft.  of  material  excavated,  or 
about  48  cu.  yds.  A  ten-hour  day  was 
worked.  The  cost  of  the  work  was  as  fol- 
lows: 

2  men  2  days  at  $1.W $  6.00 

3  men  5  days  at     1.50 22.50 


Total $28.50 

This  gives  a  cost  of  00  cts.  per  cu.  yd. 
for  excavating  and  hoisting  the  material 
and  dumping  it  on  the  ground  by  the  side 
of  the  hole.  This  cost  is  quite  reasonable 
for  this  w'Ork. 


A  new-  educational  experiment  is  to  be 
tried  in  the  instruction  of  British  miners 
by  the  Staffordshire  county  council  at 
Hamstead,  England.  The  purpose  of  this 
school  is  to  furnish  opportunity  to  miners 
to  acquire  scientific  and  other  training  in 
connection  with  mining,  which  will  prepare 
them  for  higher  positions  in  mines,  for 
which  they  are  unfitted,  because  of  the  lack 
of  scientific  and  higher  education.  While 
this  school  is  intended  especially  for  mi- 
ners, workmen  in  other  industries  will  be 
afforded  opportunity  to   attend. 


Method    and     Cost    of     Sinking     a 
Winze  With  Long  Holes.  ■■ 

BV   GEORGE  C.    M'faRLANE.T 

Last  spring  I  had  occasion  to  sink  a 
winze  in  a  hurry  so  as  to  make  an  air  con- 
nection with  a  railroad  tunnel.  I  had 
driven  this  tunnel  from  the  east  side  of 
the  ridge  and  was  within  about  a  hundred 
feet  of  coming  out  into  the  long  approach 
on  the  west  side  when  warmer  weather 
made  the  natural  air  circulation  too  slug- 
gish to  carry  out  the  powder  smoke.  I 
had  already  sunk  several  feet  with  hand 
steel,  when  I  decided  to  continue  the  work 
with  long  holes. 

The  material  to  be  sunk  through  was 
a  rather  hard  red  granite.  I  used  a 
donkey  boiler  to  furnish  steam  to  drill  the 
first  hole,  and  when  this  hole  broke 
through  into  the  heading  of  the  tunnel  I 
ran  a  hose  down  the  hole  and  connected 
with  the  pipe-line  in  the  tunnel.  Five 
more  holes  were  now  drilled,  arranged  as 
shown  in  the  accompanying  sketch.  All 
the    holes    were    about    30    ft.    deep;    they 


Cross  Section   of  Winze,  Showing   Ar- 
rangements  of  the    Hole. 

were  started  with  a  2%-in.  and  finished 
with  a  1%-in.  bit.  It  took  4%  shifts  to 
drill  the  six  holes  with  a  3%-in.  Rand 
drill. 

The  holes  were  finished  at  midnight  Sat- 
urday and  three  men  began  the  blasting  at 
3  a.  m.  Sunday.  Starting  at  the  bottom, 
they  continued  to  blast  holes  A,  B  and  C. 
By  noon  they  had  a  small  hole  through 
to  the  surface,  and  the  winze  was  blasted 
to  its  full  size  by  4  a.  m.  Sunday. 

The  method  of  blasting  was  as  follows : 
One  of  the  men  in  the  tunnel  heading 
held  a  rag  in  the  bottom  of  hole  A  with 
a  tamping  stick,  while  the  men  on  top 
rammed  in  a  foot  of  clay.  One  foot  of 
dynamite  was  then  tamped  down;  no  tamp- 
ing was  placed  on  top  and  the  charge  was 
detonated  with  a  drop  fuse.  This  procedure 
was  continued  with  the  three  holes  in  ro- 
tation. Every  blast  broke  from  6  to  12 
in.  of  ground.  After  the  first  couple  of 
rounds    it   was   not   necessary   to   plug  the 


bottom  of  the  holes,  because  when  one  hole 
was  blasted  it  would  close  up  the  bottoms 
of  the  two  adjacent  holes. 

When  the  blasting  of  the  three  holes  was 
completed,  an  irregular,  three-cornered  hole 
was  made  about  a  foot  in  diameter  and 
reaching  from  the  tunnel  to  the  surface. 
Holes  D  and  £  were  then  blasted  alternate- 
ly, about  6  ft.  of  the  hole  being  loaded  for 
a  shot.  Finally  hole  F  was  loaded  from 
top  to  bottom  and  fired.  This  completed 
the  winze. 

The   total   time   required   was   six   shifts 
for  the  .30  ft.  or  5  ft.  per  shift.      The  cost 
was  as  follows : 
Drilihig : 

1  driller,  4V4  da.,  @  $4.00 $  18.00 

1  helper,  4%  da.,  @  $2.50 11.25 

1  nipper,  4%  da.,  @  $2.00 9.00 

Steel  shafting,  four,  etc 13.50 

Blasting : 

1  foreman.  Wi  da.,  @  $4.00 6.00 

2  helpers,  1%  da.,  @  $2.00 6.00 

5   boxes,  00%   dynamite 45.00 

Box  caps,   100   ft.   fuse 2.00 

Total   $110.75 

This  makes  the  total  cost  of  sinking  the 
.30  ft.  $110.75,  or  $3.70  per  foot.  No  par- 
ticular pains  were  taken  to  plumb  the  drill 
in  starting  the  holes  and  they  did  not  vary 
over  5  in.  from  being  parallel  throughout. 
It  takes  three  times  the  quantity  of  powder 
to  break  the  ground  with  this  long-hole 
method,  but  in  this  instance  it  was  three 
times  as  cheap  as  hand  sinking  for  the  part 
of  the  winze  sunk  by  hand  cost  more  than 
$9  per  foot  for  labor  and  powder. 


According  to  a  recent  Consular  Report, 
w^ater  power  is  used  to  a  considerable  ex- 
tent in  Switzerland  for  the  operation  of 
factories.  According  to  the  factory  sta- 
tistics of  1901,  the  latest  obtainable  water 
power  was  used  by  2,058  factories,  with 
185,486  H.  P.,  against  1,471  factories,  with 
84,030  H.  P.  steam,  and  1,213  factories, 
with  37,413  H.  P.  electricity.  Since  these 
figures  were  published,  however,  numerous 
changes  and  increases  have  occurred.  Of 
the  factories  run  by  water  power,  35,979 
H.  P.  was  devoted  to  the  textile  industry 
(27,782  thereof  to  cotton,  and  the  remain- 
der to  silk,  woolen,  and  linen  mills  and 
embroidery  factories),  101,243  to  the  chem- 
ical and  chemical-physical  industry,  14,876 
to  foods  and  food-product  industry.  8,.320 
to  the  paper  and  printing  trades,  and  a 
few  thousand  each  to  brick,  cement,  and 
tile  industry,  woods,  metals,  watches,  and 
jewelry  and  machine  branches.  Most  of 
the  steam  power  was  used  in  the  textile 
(28,000),  foods  (13,000),  chemical  (12,- 
000),  bricks,  cement,  tiles  (8,000).  and  ma- 
chine (7,500)  branches,  .\side  from  the 
foregoing  there  were  1..543  factories  that 
did   not  possess   their   own   motors. 


•Reprinted  from  "Engineering  and  Mining 
Journal."  ,     ,,^. 

tMining  engineer,  312  Beannger  building. 
Saginaw.  Mich. 


Work  on  the  high  pressure  water  sys- 
tem for  the  business  section  of  Chicago 
will  probably  be  started  next  spring. 
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Roads  and  Streets  Section 


Note:  Thi.s  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  t'uildin);  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  huilding  and  pa\  ing. 


Specifications  and  Notes  on  Macadam 
Road  Construction.  ■ 
Before  wc  pass  to  the  detailed  consid- 
eration of  our  subject,  a  word  should  be 
said  regarding  the  influence  of  modern 
traffic  conditions  on  the  methods  of  road 
building.  In  situations  where  but  a  few 
years  ago  there  would  be  no  doubt  as  to 
the  efficiency  and  advisability  of  ordinary 
macadam  construction,  there  is  to-day 
tnuch  uncertainty  in  the  minds  of  most 
highway  engineers  as  to  what  is  best.  This 
change  has  been  brought  about  by  the  in- 
crease in  motor  vehicle  traffic,  and  has  at- 
tracted the  world-wide  attention  and  study 
of   road   builders. 

There  does  not  seem  to  be  any  question 
but  that  it  is  impossible  to  maintain  in 
good  condition  an  ordinary  macadam  roaa 
subjected  to  any  large  amount  of  motor 
traffic.  It  is  only  by  applying  some  tough, 
elastic  binder  in  the  top  or  wearing  course 
of  the  road  that  a  macadam  surface  can 
successfully  resist  this  traffic.  The  pres- 
ent practice  is  generally  to  use  for  this 
purpose  either  a  coal  tar  or  an  asphalt 
compound.  Sufficient  experience,  however, 
has  not  been  had  to  determine  definitely 
what  will  prove  best,  .\lthough  consider- 
able knowledge  has  been  gained  in  the 
methods  of  application,  the  test  of  time  is 
yet  to  prove  the  relative  worth  of  different 
methods  and  material.  The  problem  for 
solution  is,  can  macadam  roads  that  will 
prove  satisfactory  and  economical  under 
the  new  traffic  conditions  be  built  with  only 
a  slight  increase  in  cost?  If  it  is  neces- 
sary for  the  preservation  of  macadam  con- 
struction to  double  or  treble  its  cost,  wc 
have  other  kinds  of  pavement  available 
which  are  known  to  be  more  durable  and, 
if  economy  is  the  chief  consideration,  to 
be  more  desirable. 

There  are,  however,  many  miles  of  road 
that  can  be  maintained  as  macadam  roads. 
It  also  seems  probable  that  where  there  is 
but  a  moderate  amount  of  motor  traffic 
such  roads  can  be  maintained  by  a  com- 
paratively inexpensive  treatment  which 
will  insure  a  durable  road  surface  at  an 
expense  not  incommensurate  with  the 
worth  of  the  road  to  the  public.  But  we 
should  keep  in  mind  that  even  though  our 
road  to-day  has  but  little  or  no  motor 
traffic,  it  probably  will  have  more,  rather 
than  less,  so  that  our  method  of  construc- 
tion, wherever  we  can  do  so  economically, 
should  .be  changed  to  meet  such  a  condi- 


•Atstract  nf  a  paper  by  Mr.  A.  N.  John- 
son. State  Highway  Engineer  of  Illinois,  read 
before  the  Western  Society  of  Engineers  on 
Oct.   21. 


lion.      The    specifications    and    suggestions 

made  here  have  been  drawn  with  this  idea 

in  view. 

Thickness    of    Macadam. 

The  thickness  of  macadam  to  be  used 
nt  any  particular  point  sliall  l>e  that  as 
shown  on  tlie  plans  or  as  indicated  in  writing 
bv  the  engineer.  In  general,  there  shall  be 
three  classes  of  macadam,  known  as  6-in.. 
S-in.  and  10-in.  construction.  The  thickness 
in  each  instance  is  to  be  that'  of  the  road 
after  thoroughly  compacting  by  rolling  and 
completed  in  accordance  with  the  specifica- 
tions herein  contained.  The  thickness,  after 
rolling,  of  tlie  various  courses  in  each  class 
is   to   be  as  follows: 

Class   1st   Course  2nd   Course    3rd  Course 
G-in.  4-in.  2-in.  To    be   as 

S-in.  ,T-in.  3-in.  hereinafter 

10-in.  6-in.  4-in.  described 

Each  course  of  broken  stone  is  to  be  ap- 
plied as   herein   specified. 

Xote :     The    chief    factor    governing   the 
thickness   for  a  macadam  road  is  the  na- 
ture  of   the   soil    in   the   roadbed.      Where 
the  soil  does  not   change   it   would  not   be 
necessary  to  indicate  more  than  one  thick- 
ness.    Otherwise,  a  careful  examination  of 
the   roads   is   necessary,   and  the  thickness 
determined   for  each  section  should  be  in- 
dicated on  the  plan.     Experience  has  dem- 
onstrated  that    a    thickness    from   8    to    10 
ins.  is  ample  under  any  condition  where  a 
road  can  be  maintained.     If  this  thickness 
does  not  prove  sufficient,  it  is  evidence  of 
an  improper   foundation,   and  the     remedy 
must  be  sought  there.     The  usual  trouble 
is  lack  of  proper  under  drainage.     Where 
this  is  provided  there  need  not  be  any  ex- 
cessive thickness  of  road  covering.     It  has 
been    the    writer's    practice    on    clay    and 
other   retentive  soils  to  make  about  an  8- 
in.  road ;  that  is,  the  stone  is  spread  in  two 
layers   of   about   5   ins.    each,   which   after 
rolling   reduces  to   about  8  or  8%   ins.  in 
thickness.      On   sandy    soils,    or   soils    con- 
taining a  considerable  percentage  of  sand, 
which  are  more  or  less  porous,  and  where 
there   is   perfect  under   drainage.  6   ins.   of 
macadam  has  been  found  to  be  ample ;  the 
6  ins.   being  the  thickness  after  the  neces- 
sary rolling.     It  would  require  about  8  to 
8%  ins.  of  road  material.     The  nature  of 
the  material  also  affects  to  some  extent  the 
amount  of  material  that   would   be  placed 
for  road  covering.     Where  soft  limestone 
has    to    be    used    and    the    wear    is    conse- 
quently   faster,   it    is   better   to   provide   an 
e.xtra  thickness  of  material. 

First  Course  for  Macadam   Construction. 

Macadam  construction  is  to  be  used  wher- 
ever directed  by  the  engineer  or  provided 
for  in  the  plans.  The  width  required  at  dif- 
ferent points  is  to  be  that  shown  on  the 
plans. 

The  first  course  of  macadam  construction 
Is  to  consist  of  sound  stone  broken  to  sizes 
varying  from  ^i  in.  to  IH  ins.,  no  piece  to 
have  a  diameter  greater  than  I'-i   ins. 

No  material  Is  to  be  used  which,  in  the 
opinion  of  the  engineer,  is  unfit  for  the  work. 
If  anv  such  material  is  put  upon  the  road 
It  shall  be  removed  immediately  upon  notice 
from  the  engineer,  and  replaced  by  proper 
material   at   the   contractor's  expense. 


Note:  It  is  not  necessary  that  the  first 
or  lower  course  of  a  macadam  road  should 
be  of  the  hardest  or  toughest  material. 
The  purpose  of  the  lower  course  is  to  dis- 
tribute the  weight  of  the  traffic  over  the 
earth  foundation,  so  that  wherever  it  hap- 
pens that  tough  material  suitable  for  a 
good  wearing  course  is  remote  from  the 
lil.ice  of  construction,  and  consequently 
higher  in  price  than  more  accessible  mate- 
rial which  is  not  so  good,  economy  can  be 
effected  by  using  the  poorer  local  mate- 
rial in  the  foundation  course,  applying  the 
better  material  to  the  upper  course  only.  A 
quality  of  gravel  that  would  not  make  a 
good  road  surface  may  be  used  in  the  first 
course ;  likewise  burned  shale ;  in  fact,  any 
comparatively  non-absorbent,  enduring  ma- 
terial broken  to  a  suitable  size. 
Spreading. 

No  broken  stone  is  to  be  spread  before  the 
roadbed  has  been   made  as  specified. 

The  broken  stone  is  to  be  spread  upon  the 
roadbed,  prepared  as  herein  described,  with 
shovels,  from  piles  alongside  the  road  or 
from  a  dumping  board,  or  it  may  be  spread 
directly  from  wagons  specially  constructed 
for  this  purpose  and  approved  by  the  engi- 
neer; but  in  no  case  shall  the  broken  stone 
be  dumped  directly   upon  the   roadbed. 

As  soon  as  spread,  the  layer  of  stone  is  to 
be  thoroughly  raked  or  harrowed  with  a 
tooth  harrow,  and  finally  trimmed  true  to  the 
shape  of  the  cross-section. 

Note :  It  is  a  well  known  fact  that  a 
mass  of  various  sized  pieces  of  stone  ad- 
justs itself  when  stirred  or  raked  so  that 
the  smallest  sized  particles  are  at  the  bot- 
tom and  the  largest  at  the  top.  When  this 
condition  is  attained,  we  have  what  may 
be  called  a  stable  equilibrium  of  the  par- 
ticles  relative  to   one  another. 

Therefore,  if  we  rake  thoroughly  a  layer 
of  stone,  we  shall  adjust  the  pieces  so  as 
best  to  resist  any  disturbing  force.  As  the 
roller  goes  over  a  layer  of  material  thus 
assorted  it  tends  to  compact  much  more 
readily,  as  the  larger  pieces  do  not  attempt 
to  work  their  way  through  the  road  sur- 
face The  arrangement  often  seen  repre- 
sented in  cross  sections,  showing  the  larg- 
est pieces  at  the  bottom  and  the  smallest 
on.  top,  is  a  reversal  of  what  it  should  be. 
The  stability  of  such  a  mass  of  material 
may  be  compared  to  that  of  a  pyramid 
resting  on  its  apex. 

It  will  be  readily  appreciated  that  if  the 
pieces  of  rock  forming  a  road  surface 
have  been  well  compacted,  even  though  the 
smaller  pieces  are  at  the  top,  there  will  not 
be  any  relative  movement  of  the  pieces  of 
stone  except  that  they  are  loosened,  which 
will  happen  when  frost  is  coming  out  of  a 
badly  drained  road.  Where  such  places  are 
encountered,  and  there  are  many  instances 
of  roads  practically  impossible  to  drain 
properly,  the  road  surface  can  be  main- 
tained much  more  nearly  intact,  if  the 
pieces  of  stone  are  arranged  with  the 
smallest  at   the   bottom. 

But  it  is  not  sufficient  merely  to  have 
a  layer  of  the  smaller  screened  stones  as 
a  bottom  course  and  a  layer  of  larger  size 
on  top.  In  the  smaller  size  are  pieces 
varying  from  %  to  1%  or  2  in.,  according 
to  the  size  of  the  screen.     It  is  then  de- 


October  28.  1908. 


ENGINEERING-CONTRACTING 


277 


sirable  that  as  nearly  as  possible  all  of 
the  2-in.-size  be  at  the  top  and  the  other 
sizes  arranged  in  this  order  down  to  the 
smallest.  This  arrangement  can  be  ef- 
fected sufficient  for  all  practical  purposes 
by  thoroughly  raking  or  harrowing  the 
layer  of  stone  after  it  is  spread. 

There  is  another  object  attained  by  this 
method  which  has  always  been  recognized 
as  most  desirable  in  the  construction  of 
macadam  roads,  and  this  is  to  have  the 
surface  composed  of  as  nearly  equal  sized 
pieces  as  possible.  As  a  macadam  road 
surface  composed  of  various  sized  pieces 
begins  to  show  wear,  it  is  observed  that 
the  largest  pieces  of  rock  protrude,  pro- 
ducing a  rough   surface. 

The  fact  that  the  larger  the  pieces  of 
rock,  the  more  resistant  is  the  road  sur- 
face to  the  action  of  traffic,  is  another 
reason  for  having  the  larger  pieces  at 
the  surface.  There  is,  however,  a  prac- 
tical limit  to  the  size  of  the  pieces  of  rock 
for  macadam  construction,  varying  some- 
what according  to  the  .hardness  of  the 
rock  and  character  of  the  traffic.  The  soft 
limestones  can  be  screened  through  a 
3%-in.  screen  and  used  successfully  for 
the  surface.  Many  hard  rocks,  as  trap 
and  some  granite,  cannot  be  used  so  large, 
a  2%-in.  screen  being  the  largest,  unless 
subjected  to  very  heavy  traffic;  that  is, 
traffic  made  up  of  heavily  loaded  wagons. 
It  has  also  been  observed  that  a  road 
surface  composed  of  small  pieces  of  stone 
deteriorates  much  more  rapidly  under  ac- 
tion of  automobile  traffic  than  when  built 
of  larger  sizes.  While  the  writer  cannot 
offer  exhaustive  evidence  on  this  point,  all 
of  his  observation  confirms  this  opinion. 
To  sum  up  what  is  gained  by  using  the 
smaller  pieces  of  rock  in  a  layer  at  the 
bottom  and  the  largest  at  the  top,  we  have 
a  more  stable  road,  a  more  even,  arid  a 
more  durable  surface. 

Rolling. 
After  the  broken  stone  for  the  first  course 
has  been  spread  and  raked  or  harrowed  to 
a  uniform  thickness,  and  has  a  proper  cross- 
section,  it  is  to  be  rolled  with  a  steam  roller, 
weighing  not  less  than  10  tons,  until  it  is 
compacted  to  form  a  firm,  smooth  surface. 
The  rolling  must  begin  at  the  sides  and  work 
towards  the  center  and  the  rear  wheels  of 
the  roller  must  cover  this  space  thoroughly. 

Note;  The  strength  of  a  stone  or 
macadam  road  depends  entirely  upon  the 
rigidity  with  which  one  piece  of  stone  is 
held  against  its  neighbors.  The  roller 
presses  the  piece  of  stone  close  together 
so  that  instead  of  having  a  contact  of  but 
one  point  or  one  edge  with  a  face,  the 
faces  of  the  pieces  of  stone  are  brought 
together  and  the  voids  as  they  exist  in  the 
loose  material  are  reduced  from  45  per 
cent  or  50  per  cent  to  about  20  per  cent. 

It  is  bad  practice  to  fill  in  the  voids  in 
the  stone  with  fine  material  before  rolling, 
as  it  prevents  the  pieces  of  stone  being 
keyed  firmly  in  place.  There  does  not  ap- 
pear to  be  any  vaHd  reason  for  filling  or 
bonding  the  lower  course  of  material  at 
all,  and  is  so  much  work  wasted.  A  roller 
should  be  run  slowly,  not  over  two  miles 


an  hour.  The  slower  the  roller  is  run,  the 
more  firmly  are  the  stones  compacted.  It 
is  possible  to  run  a  roller  so  as  to  tear  a 
layer  of  stones  to  pieces. 

Unevenness  or  depressions. 
Should  any  unevenness  or  depressions  ap- 
pear during  or  after  the  rolling  of  the  first 
course,  they  are  to  be  filled  immediately 
with  broken  stone  and  reroUed  until  a  firm, 
even    surface    is   obtained. 

Note :  A  depression  in  a  layer  of 
macadam  should  be  filled  with  material  of 
the  same  kind  and  size  as  that  composing 
the  layer.  If  a  patch  of  small  material 
should  be  added  to  bring  up  the  surface 
composed  of  large  pieces,  the  small  pieces 
would  be  ground  under  traffic,  and  the  de- 
pression would  again  appear.  The  proper 
way  is  to  loosen  the  surface  in  the  de- 
pression, add  extra  material  of  the  same 
size,  and  re-roll. 

Thickness. 

The  thickness  of  the  first  course  of  broken 
stone,  after  thorough  rolling,  is  to  be  that  of 
the  class  of  macadam  construction  specified 
for  any   particular  place  as  described. 

If,  for  any  reason,  a  greater  thickness  than 
specified  is  made  by  the  contractor,  no  extra 
allowance  for  such  additional  thickness  will 
be  made. 

Shoulders. 

After  the  telford  foundation  or  the  first 
course  of  broken  stone  or  gravel,  as  the  case 
may  be,  has  been  made  as  herein  described, 
earth  shoulders  are  to  be  constructed  along 
each  side  of  the  road  for  a  width  of  at  least 
four  feet,  as  shown  on  the  accompanying 
plans. 

Against  these  shoulders  is  to  be  spread  the 
broken  stone  for  the  second  course  as  herein 
described.  The  shoulders  are  to  contain  a 
sufficient  quantity  of  earth  so  that  a  smooth 
and  continuous  slope  will  be  obtained  after 
the   shoulders  and    second   course  are   rolled. 

The    shoulders    with    the    feet   of   stone 

will    make    a    total    width    of feet    to    be 

shaped  with  a  cross-slope  of inches 

to    1    foot. 

Material  for  the  shoulders  must  be  free 
from  roots,  stumps  or  other  vegetable  matter 
and  thoroughly  compacted  by  the  roller.  Ma- 
terial with  such  a  proportion  of  sand,  as  pre- 
vents it.  when  dry,  from  compacting  readily 
under  the  roller,   is  not   to  be   used. 

No  material  which  is  considered  unfit  for 
the  work  by  the  engineer  is  to  be  used.  and. 
where  any  such  is  put  on  the  work  it  shall 
be  immediately  removed,  at  the  contractor's 
expense,   upon  notice   by  the  engineer. 

Note :  It  is  important  to  have  the  ma- 
terial for  the  shoulders  put  in  place  as 
soon  as  the  first  course  is  made,  as  the 
shoulders  are  depended  upon  to  hold  the 
second  course  of  material  in  place.  The 
shoulders  should  be  shaped  before  they 
are  rolled,  so  that  they  will  be,  depending 
on  the  motion  of  the  material,  from  2  to  3 
in.  higher  than  the  second  course  of  bro- 
ken stone.  As  the  work  progresses,  the 
height  that  it  is  necessary  to  keep  the 
shoulders  above  the  broken  stone  so  that 
they  will  roll  down  properly,  is  very  read- 
ily ascertained.  If  it  is  found  that  not 
enough  material  has  been  used,  more  must 
be  spread  until  the  shoulders  are  brought 
to  a  proper  shape.  If  the  road  bed  for  the 
new  road  has  been  cut  sufficiently  deep, 
it  will  not  be  necessary  to  fill  in  extra  ma- 
terial for  the  shoulders.  Where  the  shoul- 
drs  are  thus  made,  by  cutting  out,  it  is 
advisable  to  leave  them  a  little  high  at 
first,  and  then  pare  them  down  with  a  road 
machine.  After  a  little  experience  a  good 
operator  can  trim  the  shoulders  very  ac- 
curately  by   this   method. 

An  excellent  plan   is  to  sow   the  shoul- 


ders with  grass  seed.  The  sod  forms  a 
good  protection  to  the  shoulders,  besides 
adding  much  to  the  appearance  of  the 
road. 

Blind  Cross  Drains. 
Blind  cross  drains  are  to  be  constructed 
at  Intervals  of  5u  ft.  on  each  side  of  the 
road  In  the  following  manner:  Thev  shall 
run  approximately  at  right  anKles  to  the 
direction  of  the  road  and  shall  be  cut  to  a 
sufflcitnt  depth  so  that  the  water  can  readily 
run  from  the  surface  of  the  subgradc  to  the 
side  of  the  road.  They  shall  nut  be  less 
than  8  ins.  in  width.  Those  drains  are  to  be 
shaped  just  before  spreading  the  first  course 
of  material  and  are  to  be  filled  with  broken 
stone.  These  cross  drains  are  to  extend  to 
the  gutter.  The  stone  In  the  cross  drains 
shall  come  within  3  Ins.  of  the  finished  sur- 
face  of   the  shoulder. 

Note:  The  blind  cross  drains  arc  nec- 
essary wherever  the  shoulders  are  made 
of  an  impervious  material.  These  cross 
drains  are  particularly  useful  on  level 
stretches  of  the  road  where  satisfactory 
longitudinal  drainage  is  difficult  to  secure. 
Roads  constructed  through  lowlands, 
which  may  be  submerged  by  occasional 
floods,  should  be  well  provided  with  these 
blind  side  drains.  In  such  instances  they 
should  be  put  in  at  intervals  of  about  30 
ft.  The  pitch  or  grade  to  these  drains 
should  be  the  most  that  can  be  obtained 
from  the  surface  of  the  subgrade  to  the 
bottom  of  the  gutter.  They  also  serve  to 
keep  the  shoulder  well  drained,  and  con- 
sequently firmer  in  wet  weather.  The 
side  drains  are  especially  useful  during 
construction  to  drain  the  roadbed  rapidly 
after  a  rain,  which  easily  penetrates  the 
loosely  spread  material,  and  softens  the 
subgrade  so  that  work  has  to  be  aban- 
doned on  that  section  until  it  dries  out. 

Second   Course   for    Macadam    Construction. 

The  second  course  of  the  macadam  con- 
struction is  to  be  the  same  width  as  the 
first   course. 

The  second  course  is  to  consist  of  stone 
broken  to  sizes  varying  from  IVb  to  3  Ins.; 
no  piece  to  have  a  greater  diameter  than 
3   ins. 

Unless  otherwise  specified,  the  rock  shall 
have  a  "coefficient  of  wear,"  as  determined 
by   Duval  test,  of  not  less  than   15. 

Note;  It  should  be  borne  in  mind  that 
the  second  course,  or  the  course  covering 
the  foundation  of  either  macadam  or  tel- 
ford construction,  is  the  one  which  must 
receive  the  wear  from  the  traffic.  The 
foundation  course  merely  gives  the  thick- 
ness so  that  the  pressure  of  traffic  may  be 
distributed  over  the  natural  earth  roadbed, 
which  supports  the  road  surface.  There- 
fore, in  making  specifications  for  the  sec- 
ond course  of  material,  its  purpose  should 
be  kept  constantly  in  mind.  Inasmuch  as 
the  wear  due  to  the  traffic  is  dependent  on 
so  many  different  conditions,  it  will  be 
natural  to  expect  that  which  is  best  in  one 
instance  may  not  prove  equally  successful 
in  other  cases. 

The  wear  due  to  traffic  is  of  two  kinds ; 
That  of  horses'  hoofs,  and  that  from  the 
grinding  of  wheels.  These  produce  dif- 
ferent effects  on  the  broken  stone  roads. 
Where  the  traffic  is  very  heavy,  that  is, 
where  the  weight  upon  the  wheels  is  great, 
their  pressure  tends  to  compact  the  stone 
firmly,  which  if  it  is  not  of  sufficient 
strength,    will   be   crushed   and   ground   to 
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(li.st.  On  the  othiT  liami,  where  the  kind 
of  traffic  is  lighter,  with  wheel  pressure 
comparatively  small,  there  is  but  little 
grinding  or  cotiiprcssion.  Generally  this 
lighter  traffic  moves  more  swiftly  so  that 
the  elTict  produced  by  the  horses'  hoofs 
is  much  more  noticeable.  The  hoofs  of  a 
fast  running  horse  hit  the  road  with  a 
(luick,  hard  blow,  which  has  the  effect  of 
loosening  the  particles  of  broken  stone. 
As  there  is  little  compression  given  by  the 
wheels  in  this  class  of  traffic,  the  loosened 
l)icces  of  stone  are  not  pushed  back  into 
place,  and  this  results  in  what  is  known 
as    "raveling." 

The  action  of  motor  vehicle  traffic  on  a 
macadam  surface  is  far  more  destructive 
than  any  other  to  which  our  roads  are 
subjected.  Careful  observations  made  by 
the  Office  of  Public  Roads  at  Washington 
show  that  the  destructive  action  is  almost 
wholly  due  to  the  driving  wheels.  The 
scour  or  shear  on  the  road  surface  that 
is  produced  when  heavy  cars  are  driven 
at  high  speed  is  sufficient  to  displace  the 
surface  particles  of  the  road  which  are 
sucked  up  and  dispersed  in  clouds  of  dust. 
The  stones  in  the  upper  portion  of  the 
road  are  bared  and,  in  time,  loosened.  The 
surface  of  the  road,  particularly  in  dry 
weather,  becomes  covered  with  pieces  of 
loosened   stone. 

Experience  has  shown  that  different  va- 
rieties of  stone  act  differently  under  traf- 
lic.  Thus,  some  varieties  will  make  a  hard, 
firm  road  if  there  are  many  vehicles  mov- 
ing over  the  road :  while  other  varieties 
are  found  to  be  quickly  ground  into  dust 
under  similar  conditions  but  give  good  re- 
sults where  the  traffic  is  lighter.  The 
heavy  traffic  is  found  to  require  a  hard, 
tough  stone,  with  a  high  power  of  re- 
sistance to  wear,  and  which  will  require 
great  force  to  split.  There  are  few  va- 
rieties of  rock  which  have  these  physical 
properties  that  are  not  adapted  for  the 
surface  of  a  macadam  road  which  will 
be  subjected  to  a  large  amount  of  heavy 
traffic.  Such  traffic  is  not  usually  found 
nn  the  majority  of  country  roads,  or,  if 
found,  there  is  seldom  a  sufficient  amount 
of  it  to  keep  the  hardest  varieties  of  stone 
in  place  unless  they  have  a  third  physi- 
cal property,  that  of  binding  readily.  Such 
stone  when  ground  to  dust  will  cement 
together,  and  this  property  is  called  its 
cementing  value.  If  this  property  is  want- 
ing or  exists  only  to  a  slight  degree  in  a 
rock,  it  will  be  found  practically  useless  to 
supply  such  material  to  the  ordinary  coun- 
try road.  And  in  proportion  as  the  traffic 
over  one  road  is  lighter  in  character  than 
that  of  another,  so  too  should  the  cement- 
ing value  of  the  material  used  in  the  for- 
mer case  exceed  that  used  in  the  road 
with   heavier  traffic. 

The  road  builder  is  often  confronted 
with  the  problem  of  how  best  to  use  a 
comparatively  soft  material  under  condi- 
tions which  require  the  hardest  variety  of 


rock,  or  at  least  where  such  rocks  could 
be  used  to  advantage.  The  same  mate- 
rial can  produce  under  the  same  condi- 
tions quite  different  results  according  to 
the  way  it  is  handled.  For  example,  the 
amount  of  wear  which  a  road  can  sustain 
can  be  greatly  increased  by  a  change  in 
the  size  of  the  pieces  of  broken  stone 
which  make  up  the  second  or  wearing 
course  of  the  road.  A  soft  limestone  or 
other  variety  of  rock  having  a  low  resist- 
ance to  wear  should  be  broken  in  larger 
pieces  than  harder  material  would  be 
used ;  that  is,  the  second  or  wearing  course 
should  consist  of  the  larger  sizes,  which 
are  larger  for  softer  varieties  of  stone 
than  for  harder  varieties.  A  soft  variety 
of  rock  used  to  best  advantage  may  make 
as  durable  a  road  as  a  harder  variety  of 
material   improperly   used. 

It  is,  therefore,  advised  that  all  rocks 
which  have  high  cementing  value  but  small 
resistance  to  wear  (.that  is,  having  the 
coefficient  according  to  the  Duval  test  of 
less  than  10),  should  have  the  2  and  3-in. 
pieces  placed  in  the  second  course.  The 
sizes  permitted  may  be  slightly  larger  in 
all  courses  for  rocks  with  high  cement- 
ing value  and  low  wearing  qualities.  1  bus, 
the  crusher  could  be  opened  wider  and 
more  material  put  through  in  a  given  time, 
which  would  cheapen  its  cost,  and,  there- 
fore, in  a  measure  offset  the  additional 
cost  of  maintenance,  which  might  be  nec- 
essary where  a  rather  soft  variety  of  rock 
was  used  with  a  moderately  heavy  traffic. 
The  fact  that  pieces  of  rock  from  2  to 
3  in.  in  size  will  lock  or  key  together  more 
firmly  than  1-in.  size  makes  a  surface  com- 
posed of  the  larger  sizes  resist  more  ef- 
fectively the  action  of  automobile  traffic. 
In  many  instances  observed  by  the  writer 
it  has  been  noticed  that  the  first  place  to 
give  way  has  been  where  there  evidently 
has  been  a  cluster  of  finer  particles. 

Reference  has  been  made  to  the  Duval 
and  other  tests  of  road  material.  It  is, 
perhaps,  sufficient  here  to  say  that  a  full 
description  and  discussion  of  the  tests  are 
fotmd  in  the  bulletins  of  the  Office  of 
Public  Roads,  Washington,  D.  C,  which 
may  be  had  on  application.  The  road 
builder  is,  however,  not  often  given  an 
opportunity  to  make  much  of  a  selection 
of  materials;  he  must  use  what  is  at  hand 
and  make  the  best  of  it;  so  that  there  is 
but  a  limited  field  of  application  for  the 
deductions  from  the  refined  methods  of 
the  laboratory.  Hut  even  with  a  single 
source  of  material,  it  is  valuable  to  have 
thorough  laboratory  tests  made,  which 
should  be  compared  carefully  with  the 
practical  service  tests,  as  it  is  only  by  such 
comparisons  that  intelligent  interpretation 
of  the  laboratory  results  are  possible.  Oc- 
casional tests  will  detect  any  variation  in 
the  rock  used ;  they  also  give  valuable  in- 
formation as  to  W'hat  part  of  a  quarry, 
not  uniform  in  its  rock,  yields  the  best 
material    for   this   service. 


Spreading. 

Thu  broken  stun*'  for  Ihu  Hecond  course  Is 
not  to  be  spread  before  the  foundation  or 
IIPHt  eourse  has  Ijeen  completed  and  shoul- 
ders  made   as   herein   spedtied. 

The  broken  stone  Is  to  tie  spread  upon  tlie 
Ilrst  course,  prepared  as  herein  described, 
with  shovels  from  piles  alongside  the  road 
or  from  a  duniping  \}iia.rd,  or  it  may  be 
spread  direcll.v  from  wagons,  esi)eclaily  con- 
structed for  this  purpose  and  approved  by 
the  engineer;  but  In  no  case  shall  the  broken 
stone  be  dumped  In  piles  directly  upon  the 
Ilrst  course  unless  it  is  entirely  rehandied. 

As  soon  as  spread,  the  layer  of  stone  is 
thorouglily  raised  or  harrowed  with  a  tooth 
harrow,  and  finally  trimmed  true  to  the 
shape   of    the    cross-section. 

Note:  The  object  of  having  the  stone 
spread  hi  the  manner  specified  above  is  to 
secure  a  uniform  amount  of  stone  for  any 
given  area ;  so  that  when  compacted  by 
the  roller  it  will  compress  evenly  at  all 
points  and  no  bumps  will  be  formed,  as 
will  be  the  case  if  the  stone  is  dumped  in 
a  pile  from  a  wagon  and  raked  outwards 
in  all  directions  until  apparently  spread  to 
the  required  thickness.  For  in  the  center 
of  every  pile  of  stone  so  duinped  there 
is  a  core  formed  where  the  pieces  have 
been  more  closely  jammed  together  by  the 
weight  of  other  pieces  on  top  of  them, 
so  that  when  the  roller  passes  over  the 
stone  there  will  be  formed  little  mounds 
wherever  these  compacted  cores  were 
n-.adc,  which  no  amount  of  rolling  will  ef- 
face. It  may  not  be  practicable  to  have 
the  stone  dumped  at  the  side  of  the  road 
or  to  have  a  dumping  board  at  hand,  and 
it  would  then  be  necessary  to  permit  the 
second  course  of  stone  to  be  dumped  upon 
the  first  course,  in  which  case  care  should 
be  taken  to  have  the  pile  of  stone  raked 
or  shoveled  over  so  as  to  loosen  all  parts 
of   it   equally. 

Rolling. 

.\fter  the  broken  stone  for  the  second 
course  has  been  spread  to  a  uniform  thick- 
ness, and  has  a  proper  cross-section,  it  is 
to  be  rolled  with  a  steam  roller  weighing 
not  less  than  ten  tons  until  it  is  compacted 
to   form  a    firm,   smooth   surface. 

The  rolling  is  to  begin  at  the  sides,  the 
slioulders  first  being  rolled  firm.  When  com- 
pleted the  surface  of  tlie  shoulders  and  of 
the  second  course  of  broken  stone  should  be 
smooth  and  continuous  with  a  cross  slope 
of inches    to    1    foot. 

If  any  unevenness  or  depressions  appear 
during  or  after  tlie  rolling  of  the  second 
course,  either  on  the  surface  of  the  shoulder 
or  the  broken  stone,  suitable  material  shall 
be  added  to  remove  all  such  unevenness  or 
depressions,  earth  being  used  on  the  slioul- 
ders and  stone  for  the  broken  stone  surface. 
Thickness. 

The  thickness  of  the  second  course  of 
broken  stone,  after  thorough  rolling,  is  to 
be  that  of  the  class  of  macadam  construc- 
tion, specified  for  any  particular  place,  as  de- 
scribed under  tj-in.,  S-in..  and  lO-in.  mac- 
adam. On  a  telford  foundation  the  thickness 
shall  not  be  less  than  4  ins. 

If  for  any  reason  a  greater  thickness  than 
specified  is  made  by  the  contractor  no  extra 
allowance  for  such  additional  thickness  will 
be  made. 

Note :  The  second  course  must  be 
rolled  until  every  particle  of  stone  has 
been  w^edged  firmly  against  its  neighbors. 
Satisfactory  results  cannot  be  obtained  if 
too  great  a  thickness  of  stone  is  rolled  at 
once.  Not  over  6  in.  measured  loose 
should  be  attempted.  There  arc  many  va- 
rieties which  will  not  compact  readily,  and 
,cive  great  trouble  in  rolling.  No  specific 
directions  can  be  given  which  will  prove 
applicable  in  every  case.  If  the  conditions 
are  such   as  to  make  it  imperative  to  use 
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material  in  which  there  is  considerable 
mica,  it  will  usually  be  found  necessary  to 
sprinkle  it  lightly  with  sand  and  water  to 
prevent  the  stone  creeping  as  the  roller 
passes  over  it.  Frequently  poor  results 
are  caused  by  attempting  to  operate  the 
roller  at  too  great  a  speed,  for  material 
which  is  hard  to  manage  may  often  be 
easily  handled  by  reducing  the  speed  of 
the  roller  to  a  rate  of  about  one  mile  an 
liour.  It  may  sometimes  be  necessary, 
even  tlKii,  to  use  a  little  sand  or  stone 
screenings  to  hold  the  material  in  place 
so  that  the  pieces  of  stone  will  be  com- 
pacted and  not  grind  one  another  into 
rounded  fragments.  But  little  trouble  of 
this  sort  is  experienced  with  the  softer 
varieties  of  rock.  The  danger  in  such 
cases  IS  that  the  road  may  be  rolled  too 
much.  This  can  be  readily  told  by  watch- 
ing the  pieces  of  stone  on  the  surface;  ii 
they  are  being  crushed  or  broken,  the 
rolling  should  not  be  continued.  This  ap- 
plies particularly  to  tlie  softer  varieties  oi 
limestone. 

It  IS  necessary  in  shaping  up  whatever 
uneven  places  may  appear  to  use  material 
01  exactly  the  same  character  as  that  of 
which  the  surface  is  composed.  The  earth 
stiould  be  filled  up  with  earth,  and  broken 
stone  with  broken  stone  of  the  same  size. 
If  tf.e  depression  is  so  slight  that  a  single 
thickness  of  the  broken  stone  is  too  thick, 
tne  way  to  fill  such  a  depression  is  to 
loosen  the  surface  all  about  it  and  add  a 
small  amount  of  broken  stone,  and  then 
roll  the  whole  down.  A  little  experience 
will  soon  show  about  how  much  higher 
me  loosened  portion  f.hould  be  in  order  to 
roll    down   to   the    required    surface. 

Third  Coiirse  for  Macadam  or  Telford  Con- 
struction. 
The  third  course  of  macadam  or  teltord 
construction  is  to  consist  of  rocl«  screening 
varying  from  dust  to  one-inch  pieces.  The 
screenings  are  to  contain  all  of  the  dust. 

JNote:  If  Hie  material  of  which  the 
screenings  are  made  (which  would  usual- 
ly be  the  same  as  that  of  the  second 
course)  is  extremely  hard,  that  is,  has  a 
Duval  coefficient  of  wear  o"f  20  per  cent 
or  over,  the  size  of  the  largest  pieces 
should  not  be  over  M  in.  If  softer  ma- 
terial is  used,  the  screenings  may  contain 
pieces  as  large  as  1  in.  in  diameter. 

The  screenings  from  some  varieties  of 
rock  are  extremely  difficult  to  work  prop- 
erly; that  is,  they  do  not  seem  to  bind  to- 
gether and,  after  rolling,  when  dried  out, 
loosen  and  do  not  hold  the  surface  of  the 
road  as  it  is  desired.  For  example,  there 
are  some  crystalline  limestones,  a  number 
of  which  are  found  in  Illinois,  partic- 
ularly the  stone  at  the  State  Prison  used 
by  the  State  Highway  Commission,  which 
do  not  bind  with  any  facility.  The  labora- 
tory tests  also  show  it  deficient  in  cement- 
ing quality.  It  is  found,  however,  that 
when  this  dust  is  combined  with  silica 
the  combination  produces  a  material  which 
binds  very  much  better  than  either  one 
alone.     This   fact   was   observed   on   roaas 


whicii  had  been  spriuKJed  with  a  light  cov- 
ering of  gi  ivcl  or  coarse  sand.  An  in- 
vestigation in  the  laboratory  combining 
silica  with  such  limestone  dust  also 
showed  an  increase  in  cementing  power. 
In  all  of  the  construction  carried  on  by 
the  State  Highway  Commission  the  past 
year  we  have  advised,  where  the  material 
from  the  Jolict  prison  has  been  used,  that 
it  be  bonded  with  a  thin  layer  of  fine 
gravel  or  very  coarse  sand;  where  this 
has  been  done  the  result  has  been  very 
much  more  satisfactory  than  where  roads 
were  built  using  the  natural  rock  screen- 
ings   alone. 

Spreading  Screenings. 
After  the  second  course  of  stone  has  been 
rolled  and  completed  as  specified,  the  screen- 
ings are  to  be  spread,  hut  in  no  case  are 
screenings  to  be  used  until  the  second  course 
has  been  thoroughly  rolled  and  compacted. 
The  screenings  are  to  bi'  spread  drv  with 
shovels  from  piles  along  the  load,  or  fn.ni 
dumping  boards.  Ijut  in  no  case  are  the 
screenings  to  be  dumped  directly  on  the 
second  course.  The  ciuanlity  of  screenings 
used  is  to  be  such  as  will  just  cover  the 
second    course. 

Note :  There  usually  seems  to  be  a 
strong  inclination  to  put  on  screenings  too 
thi-k  or  too  much  at  one  time.  The  road 
surface  apparently  is  finished  quicker  and 
with  less  work  where  a  layer  of  screenings 
from  %  to  1%  in.  thick  is  spread  at  one 
time. 

Where  it  is  desirable,  as  on  park  roads, 
to  have  a  soft  surface,  a  greater  layer  of 
screenings  may  eventually  be  placed,  as 
such  roads  naturally  receive  or  are  ex- 
pected to  receive,  constant  attention,  and 
can  thus  be  maintained  in  good  condition. 
In  general,  however,  it  is  a  safe  rule  to 
use  as  few  screenings  as  possible.  A  road 
with  too  much  screenings  will  have  a 
deadened  sound  as  vehicles  move  over  it. 
Watering  and  Rolling. 

After  the  screenings  are  spread  they  are  to 
be  sprinkled  with  w'ater  from  a  properly  con- 
structed sprinkling  cart,  and  then  rolled  with 
a  steam  roller  weighing  not  less  than  ten 
tons.  The  amount  of  water  necessary  is  to 
be  determined  by  the  engineer.  The  rolling 
is  to  begin  at  the  sides  and  to  continue  un- 
til the  surface  is  hard  and  smooth  and 
shows  no  perceptible  tracks  from  vehicles 
passing    over   it. 

If,  after  rolling  the  screenings,  the  stone 
appears  at  the  surface,  additional  screen- 
ings  shall    be    used    in    such    places. 

The  rolling  and  watering  shall  continue 
until  the  water  flushes  to  the  surface.  The 
rolling  is  to  extend  over  toe  whole  width 
of  the  road  including  the  shoulders. 

Note :  The  best  results  are  invariably 
obtained  if  the  screenings  are  first  wet  and 
then  rolled.  Often  it  will  be  impractica- 
ble to  get  a  sufficient  supply  of  water  to 
the  road  for  this  purpose,  in  w'hich  case 
the  screenings  may  be  spread  and  the  road 
used  as  little  as  possible  until  a  shower 
does  the  sprinkling.  As  soon  as  it  is  pos- 
sible, either  during  the  shower  or  imme- 
diately after,  the  rolling  should  be  started, 
and  continued  until  the  surface  of  the 
road  has  become  practically  impervious  to 
water.  Where  it  is  necessary  for  the  road 
to  be  used  as  soon  as  the  screenings  are 
spread,  and  it  is  impossible  to  water  them, 
they  may  be  partially  rolled  dry  and  then 
another  layer  of  screenings  spread.  This 
excess  of  screenings  will  make  the  road 
somewhat   more   dusty   or  muddy,   accord- 


ing to  the  wet  weather,  and  the  surface 
will  require  more  careful  watching  than 
is  the  case  where  the  screenings  are  sprin- 
kled before  rolling.  Care  should  also  be 
taken  not  to  drench  the  screenings  at  first, 
as  the  water  will  go  immediately  through 
the  loose  stone  of  the  road  into  the  foun- 
dation, softening  it,  and  rolling  will  have 
to  be  suspended  until  it  dries  out.  The 
first  sprinkling  should,  therefore,  be  light 
—merely  enough  to  permit  the  dust  to 
bind  or  cake  together.  The  screenings 
should  be  added  a  little  at  a  lime  so  that 
they  will  fill  all  interstices  thoroughly,  but 
not  form  a  crust  on  the  road,  which  is 
liable  to  disintegrate  and  peel  off.  As 
soon  as  the  interstices  arc  thoroughly  filled 
with  the  screenings,  and  consequently 
made  impervious  to  water,  the  sprinkling 
may  be  heavier  than  at  first.  Where  the 
roadbed  is  on  a  gravelly  or  sandy  soil 
which  is  naturally  well  drained,  but  little 
damage  will  result  from  copious  sprink- 
ling; but  where  the  roadbed  is  on  a  clay 
soil  care  must  be  exercised  if  the  founda- 
tion is  to  be  kept  firm  enough  to  supjjort 
the  roller  without  jamming  the  broken 
stone  into  the  earth,  which  would  result 
in   an  uneven  place  in  the  road-surface. 

Unevenness  and  Depressions. 
If  any  unevenness  or  depressions  appear  In 
the  road  surface  after  rolling  the  scr'-enlngs. 
broken  stone  and  screenings  shall  te  used 
until  they  are  removed  and  the  linlslird  sur- 
face conforms  to  the  proper  cross  seetion,  as 
shown  on  the  accompanying  plans,  and  pre- 
sents a   smooth,   even  appearance. 

Note:  The  following  directions  con- 
cerning the  application  of  screenings  were 
prepared  by  the  writer  for  the  use  in  the 
work  of  the  Illinois  Highway  Commis- 
sion: 

Screenings  must  not  be  duinped  directly 
on  the  broken  stone  but  must  invariably 
be  placed  at  one  side  of  the  roadwaj. 

The  shoulders  must  be  shaped  and 
rolled  for  two  or  three  feet  from  the 
edge  of  the  stone,  the  surplus  earth  then 
being  graded  off  towards  the  gutter  and 
the  shoulders  re-rolled,  not  less  than  five 
feet  where  conditions  will  permit.  This 
will  make  a  firm,  smooth  space  on  which 
to  deposit  the  loads  of  screenings. 

The  last  course  of  stone  must  be  thor- 
oughly rolled  until  the  stone  has  compact- 
ed, and  each  piece  is  in  contact  firmly  so 
that  the  stone  does  not  jar  or  move  when 
wagons  go  over  it.  When  the  stone  is 
thus  firmly  packed,  the  screenings  are  to 
be  spread,  not  by  shovelfuls  in  a  place 
but  by  having  each  shovelful  spread  par- 
allel with  the  road  from  a  square  point 
shovel  over  the  greatest  area  possible. 
The  first  application  should  be  just 
enough  to  fill  the  interstices  between  the 
stones.  The  screenings  should  then  be 
very  lightly  sprinkled.  Where  the  screen- 
ings have  been  washed  down  between  the 
stones,  a  very  light  additional  layer  of 
screenings  should  be  put  on.  Then  have 
the  roller  pass  over  the  work,  beginning 
at  the  edges  and  working  towards  the 
center,  once  over  every  part.     Where  nee- 
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essary,  add  more  screenings  and  again 
roll. 

If  a  gravel  binder  is  used,  see  that  the 
.screenings  fill  the  interstices  only  partly, 
then  spread  on  some  of  the  gravel  binder. 
After  the  first  rolling,  put  on  where  neces- 
sary more  binder,  and  then  sprinkle 
lightly. 

The  screenings  or  binder,  alter  this 
sprinkling,  may  stick  to  the  wheels,  and  it 
is  better,  therefore,  to  do  this  sprinkling 
the  last  thing  at  night,  and  roll  the  road 
in  the  morning.  After  this  rolling,  and 
adding  what  binder  may  be  necessary  here 
and  there,  the  road  will  probably  be  suf- 
ficiently water  tight  so  that  more  water 
and  binder  may  be  added,  .^s  soon  as 
the  road  becomes  water  tight  it  should  be 
well  sprinkled,  if  possible,  having  the 
water  play  on  the  roller  wheels.  The 
screenings  or  binder  must  be  placed  on 
the  road  and  that  part  of  the  road  finished 
immediately  and  traffic  blocked  oflf  until 
the  road   has  taken  on  a  set. 

Unless  the  work  is  done  in  this  way,  it 
will  be  found  that  the  road  when  partly 
screened,  and  travel  allowed  to  go  upon  it, 
will  become  loosened.  The  screenings  will 
get  between  the  stones  and  entirely  sur- 
round many  of  the  pieces  of  stone  in  the 
top  of  the  road.  Where  this  happens,  it 
will  be  found  that  they  will  easily  pick 
out.  This  e.Kplains  why  it  is  that  we  find 
occasionally  patches  here  and  there  where 
the  stone  picks  out  readily  after  we  have 
finished  the  road. 

Travel  over  broken  stone  before  the 
screenings  are  added  does  no  particular 
harm,  but  screenings  must  not  be  put  on 
crushed  stone  that  is  loose,  and  after 
screenings  are  placed,  that  part  of  the 
work  must  be  finished  immediately  before 
allowing  any  other  travel  to  come  upon  it. 


Constructing  a  25-Ft.  Sidewalk  With 
Concrete  Mixers. 
Machine  mi.\ing  has  commonly  been  re- 
garded as  unprofitable  by  contractors  for 
concrete  walks.  Doubtless  it  is  so  for 
much  small  work,  as  ordinarily  managed, 
but   this   fact   is  not  generally  true.     Ma- 
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Fig.   1. 


chine  mixing  in  the  better  types  of  batch 
mixers  is  more  certain  and  reliable  than 
hand  mixing.  Its  economy,  too,  is  evident 
in  a  great  many  cases  .  When  the  walk  is 
of  unusual  size  or  where  a  city  depart- 
ment does  its  owp  «/ork  the  economy  is 
particularly  certei'..     !'>  -'he  accompanying 


engraving  we  show  a  machine  mixer  be- 
ing used  in  constructing  a  25- ft.  sidewalk 
on  Michigan  Ave.,  facing  Grant  Park,  Chi- 
cago, 111.  The  work  is  being  done  by  the 
Chicago  South  Park  Commission  and  the 
mixer  used  is  the  portable,  gasoline  oper- 
ated non-tilting  mixer  made  by  the  Chi- 
cago Concrete  Machinery  Co.,  Chicago,  111. 
In  fact  three  of  these  machines  are  being 
used  on  the   work. 

The  sidewalk  as  before  stated  is  25  ft. 
wide.  It  is  being  constructed  in  "squares'* 
8  ft.  4  ins.  square.  The  foundation  is  12 
ins.  of  cinders  wetted  and  rolled  hard  with 
a  steam  roller.  The  1-2-4  %-in.  stone  con- 
crete base  4  ins.  thick  is  laid  on  this 
foundation  and  thoroughly  tamped  As 
soon  as  the  base  is  placed  the  l-2'4  mortar 
wearing  surface  1  in.  thick  is  placed, 
worked  down  with  a  straight  edge  and 
lightly  troweled.  The  base  concrete  is  a 
medium    mixture,     the    tamping     bringing 


assistant   engineer   of   the   State   Board  of 
Public  Roads,  Providence,  R.  I. 

An  old  macadam  road  at  Tiverton,  R.  I., 
was  scarified  to  a  depth  of  3  or  4  ins.  at  a 
cost  of  0.7  ct.  per  sq.  yd.  The  steam  roller 
and  scarifier  were  rented.  The  price  paid 
for  the  steam  roller,  including  fuel  and 
wages  of  engineman,  was  $10  per  day  of  10 
hours,  which  is  a  reasonable  price.  The 
price  paid  for  the  use  of  the  scarifier  was 
$5  a  day,  which  is  reasonable  when  due  al- 
lowance is  made  for  the  cost  of  sharpening 
its  teeth.  Two  laborers,  at  $2.50  each  per 
10  hour  day.  operated  the  scarifier.  There- 
fore the  daily  cost  was  as  follows : 

Per  Day. 

Roller,  including  engineman $10.00 

Scarifier    5.00 

2  laborers  at  $2.50 5.00 

Total    $20.00 

The  average  10-hr.  day's  work  was  2,738 


Fig.   2 — Sidewalk   Construction    Work   on    Michigan    Ave.,    Chicago,    ill. 

only  a  slight  film  of  water  to  the  surface.  sq.  yds.  scarified,  hence  the  cost  per  square 

The  mortar  mixture  is  wet  enough  to  read-  yard  was  :                                        Per  Sq.  Yd. 

ily  float  into  place  under  the  straight  edge.  Cts. 

The  8-ft.  4-in.  squares  are  laid  in  the  or-       Roller,  including  engineman 0.36 

der     indicated     by     the     numerals     in     the       Scarifier    0.18 

sketch,    Fig.    1.     Wooden    forms   are   used      Laborers  0.18 

for  the  isolated  squares  and   for  the  open  

sides  of  the  other  squares.  Total    0.72 

The  location  of  the  mixer  in  relation  to  Por  comparative  costs  of  scarifying,  the 

the  work  is  indicated  by  the  view  Fig.  2.  reader  is  referred  to  Gillette's  "Handbook 

The   mixers    have   automatic   charging   at-  pf  Cosj  Data,'.'  page   1-52.     Costs  are   also 

tachments, ,  which     necessitate     an     incline  gi^gn  there  of  breaking  up  macadam  with 

only    18    ins.    high    in    handling    the    mate-  the  "picks"  in  the  rear  wheels  of  the  roller, 

rials  to  the  mixer  in  barrows.     The  mixed  it  may  be  well  to  add  that  the  practice  of 

conciete     is   taken     away   in    barrows,   the  using  "picks"  in  the  rear  wheels  of  a  steam 

mixer    having     a    tilting     chute     discharge  roller  is  not  to  be  commended,  for  the  re- 

which    permits   a    barrow    load   to   be   dis-  suiting  shocks  to  the  whole  machine,  and 

charged    at    a    time.     The    view,     Fig.     2,  particularly   to   the    boiler,    are     injurious, 

shows  other   details  of  the  work  which   is  Roiler  tubes  quickly  become  loosened  and 

an    excellent    example    of    modern   cement  jg^k  badly  under  this  severe  service, 

sidewalk  construction.  

\  recent  Consular  Report  states  that  ac- 

Cost  of  Scarifying  Macadam  in  Rhode  ^.^^jj^g  ,q  ^  j^^j^  p^j^ted  in  a  Nottingham 

Island.  newspaper,  showing  the  average  speed  per 
In  breaking  up  tlie  crust  of  an  oUl  ma-  hour  of  electric  street  cars  in  the  towns 
cadam  road  preparatory  to  mixing  it  with  and  cities  of  the  United  Kingdom,  the  low- 
tar  or  asphaltic  oil,  a  scarifier  drawn  by  a  est  average  is  in  Northampton,  5. CO  miles 
steam  roller  is  cheaper  than  the  use  of  an  hour,  and  the  fastest  in  Hull  and  Nel- 
"picks"  in  the  rear  wheels  of  the  roller.  son,  10  miles  an  hour.  The  Nottingham 
This  is  well  illustrated  by  the  following  average  is  6%  miles.  In  all  but  12  of  the 
costs  of  scarifying  which  have  been  fur-  73  places  in  the  list,  the  average  speed  is 
nished  to  us  by  Mr.  .-Xrthur  H.  Blanchard,  below  8  miles  an  hour. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Methods  of  Protecting  Embankments 

From  the  Efffect  of  High  Water 

by  Riprap  or  Otherwise  and 

Some  Statements  of  Cost. 

The  following  niL-tbods  and  costs  of  rail- 
way embankment  protection  have  been 
furnished  a  committee  of  the  Association 
of  Railway  Superintendents  of  Bridges 
and  Buildings  and  formed  a  part  of  this 
conmiittee's  report  at  the  recent  annual 
convention : 

Piltibiirg  it  Lake  Erie  R.  R. — Riprap  ou 
the  Pittsburg  &  Lake  Erie  R.  R.  is  a  very 
important  matter,  as  this  road  runs  close 
to  the  banks  of  the  Mahoning,  Ohio, 
Youghogheny  and  Mononcahela  rivers  for 
a  distance  of  165  miles. 

At  some  points  where  riprapping  is  re- 
quired and  the  tracks  are  far  enough  away 
from  the  harbor  line  to  permit,  the  riprap- 
ping is  done  by  throwing  the  stone  over 
the  bank,  letting  them  roll  or  slide  down, 
making  a  slope  about  1%  to  1,  slope  vary- 
ing in  thickness  from  2  ft.  to  4  ft.  We  use 
for  this  quarry  spalls  or  small  stone  such 
as  can  be  handled  by  one  man,  and  in 
some  cases  we  use  furnace  slag,  which 
becomes  hard  from  the  effects  of  the 
weather  and  makes  very  good  riprapping. 
which  costs  from  $1  to  $2  per  sq.  yd. 

At  points  where  we  are  close  to  the  har- 
bor line  we  use  stone  such  as  can  be  han- 
dled by  one  man  and  laid  in  place  by 
track  laborers  on  a  slope  of  1  to  1,  vary- 
ing in  thickness  from  2  to  3  ft.,  costing 
about  $3  per  sq.  yd.  Fig.  1  shows  styles  of 
riprapping  along  the  banks  of  the  Ohio 
and  Monongahela  rivers  at  Pittsburg. 

In  riprapping  piers  and  abutments  of 
bridges  we  use  in  some  cases,  where  the 
current  is  not  very  rapid,  small  stone  such 
as  can  be  handled  by  one  man.  and  where 
the  current  is  very  rapid  we  use  large 
breakwater  stones,  usually  dropping  them 
around  the  piers  or  abutments,  allowing 
them  to  find  their  own  bearing. 

In  all  cases  I  would  prefer  the  large 
breakwater  stones  filled  in  with  small 
stones  to  fill  up  the  crevices  between  the 
large  stones  and  make  the  riprapping  as 
compact  as  possible  to  prevent  any  wash- 
ing. 

Kortheni  Pacific  Ry.  (F.  Ingalls"). — On 
most  waterways  of  the  Northern  Pacific 
Ry.  through  the  prairie  countrv'  of  North 
Dakota  we  use  boulders  which  can  be 
picked  up  on  the  prairie  and  loaded  on  cars 
for  $1  per  cu.  yd.  and  placed  for  75  cts. 
per  yard.  We  also  use  stone  for  protec- 
tion of  banks  from  wave  wash  where  per- 
manent protection  is  required.  For  tem- 
porary protection  on  times  of  occasional 
high  water  we  use  sand  bags  and  fascines. 


Portable  snow  fence  is  also  used  in 
emergencies.  This  fence  is  made  in  pan- 
els 16  ft.  long  and  when  placed  along  the 
bank  will  break  the  force  of  the  waves. 

At  one  place  where  we  have  a  mile  of 
track  exposed  to  occasional  wave  wash  we 
have  sodded  the  banks,  but  have  had  no 
high  water  there  since  the  banks  were 
sodded,  so  we  cannot  say  what  the  benefit 
will  be,  but  believe  it  will  give  good  pro- 
tection. At  the  crossing  over  the  Missouri 
river  we  have  experienced  all  kinds  of 
trouble  from  bank  cutting  for  appro.xi- 
mately  two  miles  above  the  bridge.  The 
bridge  itself  is  protected  by  dykes  built 
of  piles,  fascines  and  rocks.  For  the  pro- 
tection of  banks  above  the  bridge,  dykes 
were  built  of  mattresses  composed  of  wil- 
lows and  stone  and  held  in  place  by  piling: 
Most  of  this  work  was  done  by  the  gov- 
ernment,  as  the   cutting  of   the   banks   en- 
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Fir.     1  —  ;;y  C3     cf     Riprapping     Along 
Chio    and    ^^onongahela    Rivers. 

dangered  Mandan  on  the  west  side  of  the 
river  and  would  also  have  destroyed  the 
harbor  for  boats  at  Bismarck  on  the  east 
side  of  the  river. 

St.  Louis  Southzveslern  Ry.  Co.  (J. 
S.  Berry).  —  We  have  used  several 
methods  for  protecting  river  embank- 
ments on  our  line  from  caving  on 
what  are  considered  as  very  diffi- 
cult streams  to  control,  the  Missis- 
sippi River,  Arkansas  River  and  Red 
River.  One  of  my  methods  is  to  first  slope 
embankments  to  pitch  of  3  to  1  and  drive 
piling  at  toe  of  slope  about  50  ft.  apart ; 
then  weave  mattress  of  willow  of  sufficient 
length  so  that  it  will  lay  from  toe  of  slope 
out  into  river  about  50  ft.  The  mattress 
is  then  sunk  with  rocks,  and  placed  in 
proper  position  and  -the  entire  bank  is  then 
riprapped  with  rock  all  the  way  and  about 
10  ft.  at  the  top  of  bank,  so  that  high 
water  cannot  cut  in  behind  it. 

I   consider  this  method  of  bank  protec- 


tion practical  and  it  has  proven  satisfac- 
tory. It  will  cost  approximately  $8  per 
running  foot  of  embankment. 

1  have  been  using  another  method  which 
has  proven  very  effective,  this  being  to 
drive  deflecting  dykes,  piles  being  driven 
about  8  ft.  apart,  dykes  spaced  about  every 
30  ft. ;  2x6  planks  are  spiked  onto  piles 
about  6  ins.  apart  from  the  lop  of  piling 
to  bottom  of  stream.  These  deflecting 
dykes  will  collect  the  debris  and  the  cham- 
bers will  gradually  fill  in  and  form  a  bar. 
I  also  consider  this  method  effective  in 
case  of  very  rapid  currents;  its  cost  will 
approximate  $6  per  lin.  ft.  all  complete. 

There  are  other  methods  being  used, 
some  of  them  being  quite  effective.  There 
is  what  is  known  as  the  system  of  mud- 
rafts  and  hollow  fascines.  These  are  gen- 
erally constructed  out  of  willows  and  poles, 
then  put  into  proper  position  and  an- 
chored. They  will  gradually  fill  in  with 
sand  and  silt  from  high  waters  and  sink 
in  place,  and  embankment  usually  fills  in 
behind  it.  It  also  has  a  tendency  to  check 
the  current.  This,  however,  is  expensive 
work,  costing  $9  per  lin.  ft.  The  mud- 
rafts  cost  about  $6. 


The  Value  of  Second  Quality    Rope. 

The  question  is  often  asked,  "iJoes  it  pay 
to  buy  and  use  second  quality  manila 
rope?"  This  question  was  recently  an- 
swered by  taking  a  coil  of  %-in.  manila 
rope  of  first  quality,  manufactured  by  one 
of  the  large  cordage  companies  and  also  a 
coil  of  second  quality  rope  of  the  same  size 
manufactured   by  another  company. 

The  coils  were  accurately  weighed  and 
measured  and  a  number  of  pieces  of  each 
were  tested  for  rtrength  upon  a  reliable 
testing  machine.  From  the  various  weights, 
measurements  and  tests  the  following  re- 
sults were  obtained  : 

1st  quality.  2d  quality. 
Lenth  of  rope  in  coil. ..  1,250  ft.       1.070  ft. 
Wt.    of    coil    with    lash- 
ings           97  lbs.         97  lbs. 

Wt.  of  lashings lib.  3  lbs. 

.•\ssumed  price  per  lb..      12  cts.  9  cts. 

Comparative     price     per 

100  ft 93  cts.        82  cts 

Breaking  strength   2,907  lbs.     1.450  lbs. 

Comparative   value    (es- 
timated)           12  cts.       5%  cts. 

These  figures  speak  for  themselves.  The 
cost  per  100  ft.  of  rope  is  but  slightly  more 
for  the  first  quality  than  the  second  qual- 
ity, while  the  breaking  strength  is  twice  as 
great.  From  these  figures  it  is  evident  that 
when  buying  first  quality  rope,  the  money 
is  well  spent,  while  with  second  quality 
rope  strength  sacrificed,  and  taking  this  in- 
to consideration,  money  is  not  saved. 

These  figures  are  furnished  by  the  Ply- 
mouth Cordage  Co.,  of  North  Plymouth, 
Mass. 


During  the  last  year  the  electric  traction 
systems  of  Chicago,  III.,  carried  a  total  of 
618,300,266  passengers. 
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Tests  Showing  the  Efficiency  of  Tur- 
bine Pumps. 

Some  inlcTLSliiig  tots  of  centrifugal  or 
turbine  puinps  have  been  made  public,  and 
we  print  the  results  of  these  tests  below. 
The  tests  were  made  by  Prof.  James  E. 
Denton,  M.  E.,  of  Stevens  Institute  of 
Technology,    of    Hoboken,    N.    J. 

The  pump  was  a  Lea-Degen,  two-stage 
turbine  pimip,  with  a  10-in.  diameter  suc- 
tion pipe,  and  a  10  in.  discharge.  The 
outline  diameter  of  each  wheel  was  24 
ins.,  with  8  blades.  The  pump  was  man- 
ufactured by  the  Lea  Equipment  Co.,  13() 
Liberty  St.,  New  York. 

The  pump  was  driven  by  a  General 
Electric,  direct-current  multipolar  dynamo 
of  38.')  amiieres  and  220  volts  capacity  used 
as  a  motor,  and  directly  connected  to  the 
pump   shaft. 

It  was  arranged,  Fig.  1,  to  lift  water  by 
suction,  about  T  ft.,  from  a  well  fed  from 
the  Raritan  Canal  and  to  deliver  it  through 
a  10-in.  throttle-valve,  C,  to  a  6%-in.  bell- 
shaped  nozzle,  H,  to  a  weir  tank,  M, 
which  was  about  25  ft.  long  by  10  ft.  wide 
and  10  ft.  deep,  whence  the  water  flowed 
through  a  rectangular  notch  3.02  ft.  wide 
in  a  '/4-in.  beveled  iron  plate,  L,  set  in 
the  middle  of  the  end  of  the  tank  about  7 
ft.  above  the  bottom. 

A  pitot  tube,  I,  was  applied  under  the 
nozzle,  and  its  indications  used  as  a  means 
of  quick  adjusting  the  discharge  of  pump 
to  the  several  amounts  of  flow  necessary 
for   the  tests. 

The  amount  of  water  flowing  was  calcu- 
lated from  the  weir  height  by  the  Francis 
formula 

Q  =  3.33(1  —  0:2h)h'^ 

The  weir  heights  were  taken  with  a 
hook-gauge,  O,  in  a  barrel,  N,  communi- 
cating with  the  tank  by  an  inch  pipe.  P, 
having  an  open  end  square  with  the  flow 
of  water  at  a  point  13  ft.  back  of  the  notch. 
The  surface  of  the  water  approaching  the 
weir  was  made  perfectly  smooth  by  means 
of  a  grill  lattice  6  ft.  from  the  discharge 
nozzle,  and  dam-boards  set  by  trial. 

The  zero  of  the  hook-gauge  was  de- 
termined daily  with  a  straight-edge,  and 
checked  by  a  surveyor's  level.  Readings 
of  the  gauge  could  be  easily  made  to  1/64 
in.  The  leakage  of  the  weir  was  fre- 
quently determined.  It  remained  prac- 
tically constant  at  18  gals,  per  minute, 
which  was  added  to  the  quantity  calculat- 
ed by  the  weir  formula. 

The  total  lift  of  the  puinp  was  de- 
termined by  adding  the  vacuum  shown  by 
a  mercury  gauge,  E,  to  the  pressure  above 
the  atmosphere  shown  at  F,  the  pipe 
diameter  being  the  same  at  both  points. 

At  F  both  a  pressure  gauge  and  a  mer- 
cury tube  were  used  during  most  of  the 
tests,  the  gauge  being  calibrated  by  a 
Crosby  testing  apparatus.  To  secure  a 
smooth  surface  in  the  main  pipe  for 
measuring  the  pressure  at  E  and  F  the 
latter   was  taken   through   a    1/32-in.   hole. 


<J,  at  I'ig.  1  in  the  top  of  a  V6-in.  polished 
brass  tube,  with  a  pointed  closed  end 
lying  against  the  current. 

The  pump  was  designed  for  practically 
equal  efficiency  for  the  ran;.»e  of  speed  be- 
tween 400  and  (JOO  revolutions  per  mui- 
ute.  Therefore  an  efficiency  test  was  made 
at  400,  500  and  GOO  revolutions,  respectively. 

At  each  speed  the  steps  in  trie  determ- 
ination of  the  maximum  efficiency  were  as 
follows : 


umn  3),  in  front  of  the  throttle-valve,  ex- 
pressed in   feet  of  water. 

The  efficieny  is  then   (column   11) 

^Water  H.^^ 

H.  P.  to  drive  pump. 

The  prony  brake  was  of  the  tvo-semi- 
cirular,  solid-block  type  applied  to  a  28-in. 
pulley,  with  a  6-ft.  lever-arm  acting  on  a 
knife-edge  on  a  tested  platform-scales.     It 
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400 

REVOLUTIONS. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

2828 

33.65 

20.29 

13.36 

24.08 

34.22 

0.754 

0.982 

29830 

401 

70.37 

2574 

38.55 

26.32 

12.33 

25.10 

33.78 

0.707 

0.981 

29484 

402 

74.30 

2296 

43.63 

32.41 

11.22 

25.34 

32.61 

0.653 

0.988 

28576 

400 

77.70 

1984 

47.49 

37.29 

10.22 

23.84 

30.96 

0.590 

0.992 

27300 

401 

77.00 

1328 

52.39 

43.98 

8.41 

17.60 

24.86 

0.448 

22.570 

401 

70.79 

852 

55.00 

47.69 

7.31 

11.86 

19.02 

0.330 

18042 

401 

62.42 

0 

54.93 

48.16 

6.77 

0 

7.7 

0.0 

9400 

402 

0 

500 

REVOLUTIONS. 

.■)517 

44.81 

27.85 

16.96 

39.87 

62.58 

0.878 

0.965 

51700 

501 

63.71 

,'i207 

58.09 

43.17 

14.92 

47.13 

63.64 

0.823 

0.987 

52496 

500 

74.05 

3005 

63.12 

49.28 

13.84 

47.99 

62.63 

0.787 

0.984 

51736 

500 

76.62 

2794 

67.44 

54.48 

12.96 

47.67 

61.41 

0.748 

0.996 

50830 

500 

77.62 

2428 

72.38 

60.84 

11.54 

44.46 

58.16 

0.678 

0.995 

48400 

500 

76.04 

1929 

79.09 

69.26 

9.83 

38.60 

51.99 

0.578 

0.989 

43800 

500 

74.24 

1289 

84.26 

76.16 

8.10 

27.48 

41.11 

0.438 

35680 

501 

66.84 

0 

S3. 04 

76.27 

6.77 

0 

12.07 

0.0 

14012 

502 

0 

600 

REVOLUTIONS. 

3806 

50.65 

32.11 

18.54 

48.58 

89.40 

0.928 

0.974 

74365 

600 

54.34 

3440 

95.13 

34.10 

16.36 

82.47 

106.50 

0.864 

0.973 

92115 

600 

77.44 

3235 

100.71 

36.97 

15.31 

82.10 

105.30 

0.828 

0.987 

91052 

600 

77.97 

2552 

110.46 

42.45 

12.40 

71.09 

95.40 

0.703 

0.997 

80220 

600 

74.52 

1805 

118.21 

46.95 

9.76 

53.77 

76.60 

0.553 

0.998 

63300 

598 

70.19 

1139 

125.67 

50.90 

8.09 

36.07 

60.10 

0.401 

51012 

599 

60.02 

0 

122.08 

49.80 

7.04 

0 

22.90 

0.0 

268S0 

600 

0 

The   useful  work  of  the  pump   is,   (col- 
umn 5), 


Water  H. P. 


Lbs.    water    delivered    per 
minute  x  Total  lift  in  ft. 


33000 

0.0002.52  X  Gals,  per  minute 
X  Total  lift  in  ft. 


The  total  lift  is  the  sum  of  the  suction 
vacuum  (colr.nm  4),  and  the  pressure  (col- 


was  carefully  balanced  with  its  pulley  by 
mounting  the  whole  combination,  with 
a  mandril  through  the  pulley,  on 
straight-edges.  \  copious  stream  of 
water  applied  to  a  nipple  in  the  top  block, 
through  a  long  vertical  flexible  hose,  and 
a  hand-tightened  wheel,  with  a  leverage 
of  1,000  to  1,  enabled  the  highest  loads 
to  be  maintained  indefinitely  with  a  very 
steady    equipoise   of    the    scah-beam.     The 


Enq-Conhr 


Fig.  1 — Arrangement  for  Testing   Turbine   Pump. 
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electrial  readings  were  made  from  a  Wes- 
ton instrument  from  the  laboratory  of  the 
Stevens   Institute. 

The  ratio  of  the  quantity  of  water  given 
by  the  weir  to  that  given  by  the  pilot  tube 
is  shown  in  column  8.  This  ratio  is  the 
value  of  the  coefficient  C  in  the  formula 
for  cubic   feet   per   second. 


Qi=  C  X  Area  of  nozzfe  \'  2g  x  pitot  head. 

The  tests  show  that  the  pump  afforded 
the  following  results  under  conditions  of 
maximum  efficiency : 


Detail  Labor  Cost  of  Constructing  15 

Brick  Vaults  for  Underground 

Conduit. 

The  following  detail  costs  of  constructing 

15   brick    vaults    for    underground    conduit 

supplement  the  costs  for  74  vaults  published 

in  our  issue  of  Sept.  23,   1908.     The  costs 

given   here    are    itemized    in    more   detail ; 

they  show   separately  the  costs  of  placing 

floors  and  tops  and  also  the  cost  of  board 

and  car  fare.     They  also  show  work  done 

in   paved    streets.      The   paving    was   cedar 


Fig.  2 — The   Lea-Degen  Turbine  Pump. 


.^t  400  revs.  77.7  per  cent  eff.  witli  a 
cap.  of  2.20G  gals,  under  4.3.6  ft.  lift. 

At  500  revs.  77.6  per  cent  eflf.  with  a 
cap.  of  2,794  gals,  under  67.4  ft.  lift. 

At  600  revs.  77.97  per  cent  eff.  with  a 
cap.  of  3.235  gals,  under  100.7  ft.  lift. 

In  round  numbers,  therefore,  the  capac- 
ity at  maximum  efficiency  is  directly  pro- 
portional to  the  revolutions,  and  the  lift. 
or  head,  is  proportional  to  the  square  of 
the  revolutions.  At  each  speed  the  effi- 
ciency averaged  more  than  76  per  cent  over 
a  range  of  600  gallons  of  capacity  for  the 
lower  two  speeds,  and  900  gallons  at  the 
higher  speed,  the  head  remaining  nearly 
constant. 


blocks  in  clay  and  the  costs  given  include 
the   cost   of   replacing   the  pavement.     The 


Cost  of    Operation    and    Maintenance 
of  Sand  Filters  at  Reading,  Pa. 

The  water  supply  of  F<c:icling.  I^a.,  is  ob- 
tained by  gravity  systems  and  by  pumping. 
Two  of  the  gravity  supplies — the  Antictam 
supply  and  the  Egelman  supply — arc  fil- 
tered. In  the  report  by  .Mr.  Emil  L.  Xeub- 
ling,  Superintendent  and  Kngineer  of  Wa- 
terworks, for  the  fiscal  year  eniiing  .Vpril 
(i,  1908,  data  on  the  operation  of  these  fil- 
ter plants  are  given,  and  the  matter  in  this 
article  has  been  taken   from  that  report. 

Antictam  Filers — The  .\ntietam  supply  is 
obtained  from  a  drainage  area  of  5.44 
square  miles.  The  storage  reservoir  ca- 
pacity is  101.000.000  gallons.  During  the 
year  this  supply  was  treated  with  copper 
sulphate  in  order  to  remove  the  organism 
anabaena  and  to  lighten  the  work  of  scrap- 
ing at  the  .\ntietam  filters.  Two  treat- 
ments were  given  and  the  effect  upon  the 
operation  of  the  filters  was  to  reduce  the 
total  number  of  scrapings  from  62  in  the 
previous  year  to  48  during  the  past  year. 

The  .\ntietam  filters  consist  of  three  open 
sand  beds,  108x144  ft.  each,  the  capacity  of 
each  bed  being  1,7.50,000  gallons  per  day. 
The  filters  were  put  into  service  on  May  11. 
1905.  The  total  cost  of  operation  and  main- 
tenance was  $3,909.46  or  $474.76  less  than 
the  previous  year.  Owing  to  the  decreased 
efficiency  of  labor  the  cost  of  refilling  the 
beds  was  42  per  cent  higher  per  cubic  yard 
than  during  the  previous  year.  The  cost  of 
washing  sand,  however,  was  very  material- 


T.\P.LE  SHOWING  LABOR  COST  OF  CONSTRUCTING  15  BRICK  VAULTS  3  FT.  6  INS. 
X   4  FT.   6  INS.    FOR   UNDERGROUND   CONDUIT. 
Cost  of  Cost  of  Cost  Of  Cost  of 
Vault         Cost  of         Cost  of    placing        laying  placing  super- 
No.           teaming,  excavating,  floor.  trrick.  top.  vision.  Board. 

1 $3.10           $4.35  $0.75  $11.90  $i>.25  $2.85  $0.30 

2      .  .              3.00              4.50  0.80  12.50  4.95  3.00  0.25 

3 2.95              5.00  0.75  11.70  5.00  3.10  0.20 

4 3  2".              4.15  0.85  11.50  5.05  2.75  0.20 

5      ..               3  10              4.25  0.90  12.05  4.85  2.65  0.30 

6 3.30             4.30  0.65  12.00  4.95  3.05  0.25 

7  2  90             4.40  0.70  13.25  5.40  2.95  0.20 

8  2.95              4.05  0.75  14.20  5.50  2.70  0.15 

9  2  85             4.10  0.80  15.00  4.60  2.80  0.20 

10 3.05              4.20  0.85  11.60  5.80  3.00  0.25 

11 3.00             4.50  0.80  11.90  5.25  2.85  0.20 

12                     2  85             4.25  0.90  12.00  5.30  3.05  O.Id 

13" 3.15             4.30  0.70  11.80  5.40  2.75  0.30 

14 3.20             4.50  0.85  11.70  5.05  2.90  0.3o 

15 2.90              4.15  0.75  12.10  5.15  2.95  0.2o 

Total..    $45.55          $65.00  $11.80  $185.20  $77.50  $43.35  $3.55 

AVge...         $3.04             $4.33  $0.79  $12.35  $d.16  $2.89  $0.24 


X   4   FT. 

6  INS. 

Car 

Total 

fare. 

cost. 

$0.04 

$28.54 

0.06 

29.06 

0.08 

28.78 

0.05 

27.80 

0.03 

28.13 

0.04 

28.54 

0.05 

29.85 

0.08 

30.38 

0.06 

30.41 

0.04 

28.79 

0.03 

28.53 

0.05 

28.55 

0.07 

28.47 

0.06 

28.61 

0.05 

28.30 

$0.79 

$432.74 

$0.05 

$28.85 

A  petition  has  been  made  to  the  U.  S. 
Supreme  Court  for  an  injunction  to  re- 
strain the  State  of  New  Jersey  from  con- 
structing the  Passaic  Valley  trunk  sewer. 
The  petition,  which  has  been  made  for  the 
Attorney  General  of  New  York  State,  al- 
leges that  the  discharge  of  crude  sewage 
into  New  York  Bay  would  be  a  menace  to 
health  and  a  damage  to  the  harbor.  The 
application  for  the  injunction  is  based  upon 
a  compact  between  the  governments  of 
New-  York  and  New  Jersey  in  1833,  under 
which  New  Jersey,  according  to  the  attor- 
ney for  New  York,  surrendered  to  New- 
York  all  police  and  sanitary  jurisdiction 
of  the  land  below  low-water  mark  along 
the  New  Jersey  shore  from  a  point  oppo- 
site the  northern  end  of  Manhattan  Island 
to  Perth  Amboy. 


vault  construction  was  the  same  as  that 
described  in  the  previous  article.  We  are 
indebted  to  Mr.  Clarence  Mayer,  Chicago, 
111.,  for  these  data. 

Municipal  improvements  made  by  .Amer- 
icans in  Panama,  Colon  and  the  Canal 
Zone,  up  to  the  close  of  the  fiscal  year 
1908,  cost  $5,770,750.87.  distributed  as  fol- 
lows: 
Panama       water      works     and 

sewers    $8-53,849.23 

Colon  water  works  and  sewers  601,043.91 
Zone  water  works  and  sewers.  2,3.58,840.44 

Paving,   Panama    489.007.77 

Paving,    Colon    293,231.20 

Zone  roadways   1,174,778.26 

Total    $5,770,750.87 


ly  reduced  on  account  of  placing  the  filter 
keeper  in  charge  of  the  washing,  thereby 
saving  the  services  of  an  engineer.  The 
cost  of  washing  sand  was  reduced  11  cts. 
per  sq.  yd. 

During  February  and  March,  1908,  8.35 
cu.  yds.  of  ice  was  removed  from  the  filter. 
The  mean  thickness  of  the  ice  was  4.35 
ins.,  and  the  greatest  average  thickness 
was  .5.3  ins.  in  February,  when  three  beds 
were  cleared.  In  March  one  bed  was 
cleared,  the  average  thickness  of  ice  being 
1.5  ins.  The  cost  of  removing  the  ice  was 
as  follows:  Total.  Percu. yd. 

Labor,  238  hours $51.69        $0,062 

Superintendence    6.80  .OOi 

Supplies   9f>  001 

Total     %^^^^        S0.070 
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It  will  be  noticed  common  l.il)or  was  paitl 
about  21  cts.  per  hour. 

The  cost  of  scraping  and  wheeling  out 
sand  was  as  follows,  1,818  cu.  yds,  being  re- 
moved : 

Total,  Per  cu,  yd. 

Labor,  3..580V4  hours $711,77        $0,391 

Superintendence    38,82  .021 

Supplies   70.29  .039 

Sulphate  treatment   42.77  .024 

Total    $863,65  $0,475 

The  cost  of  washing  sand,  1,831  cu,  yds. 
being  washed,  was  as  follows : 

Total,  Per  cu,  yd. 

Labor,  1,539^  hours $282.38  $0,154 

Superintendence    30.43  ,017 

Supplies  and  repairs 794.49  ,433 

Total    $1,107.30        $0,604 

The  cost  of  refilling  the  beds  was  as 
follows,  1,921  cu,  yds.  of  sand  being  used 
for  refdling: 

Total,  Per  cu,  yd. 

Labor,  4,838  hours $917,95        $0,478 

Superintendence    37,03  .020 

Supplies     18.36  .010 

Total    $973.34       $0,508 

The  total  number  of  gallons  of  water  fil- 
tered during  the  year  was  1,182,557.923. 
The  average  quantity  of  water  filtered  be- 
tween scrapings  was  73,909,870  gallons  or 
at  the  rate  of  69,626,123  gallons  per  acre. 
The  average  quantity  of  water  filtered  per 
day  was  3,231,033  gallons,  or  at  the  rate  of 
3,043;765  gallons  per  day  per  acre.  The 
cost  of  filtering  water  per  million  gallons 
was  as  follows : 

Per  M.  gals. 
Total,     filtered. 

Removing  ice   $     59.39        $0,050 

Scraping     and     wheeling 

out  sand   863.65  .730 

Washing  sand    1,107.30  .9.36 

Refilling  beds  973.34  .823 

Care   of   grounds    513.86  .434 

Analyses     37.38  ,030 

Watching   150,09  .130 

Operation     and     general 

maintenance    204.45  .180 

Total    $3,909.46        $3,313 

The   cost   of   filtering  water  per   million 

gallons,    excluding    analyses    and    care    of 

grounds  w-as  $2.84. 

Engelmnn  filters. — The  Engelman  supply 
has  a  drainage  area  of  .6  square  miles  and 
a  storage  reservoir  capacity  of  6,900,000 
gallons.  The  Engelman  filter  consist  of 
two  open  sand  beds,  40x55  ft,  each ;  the 
capacity  of  each  bed  is  250,000  gallons  per 
day.  The  filters  were  put  into  service  on 
July  11,  1903, 

On  account  of  not  washing  sand  and  re- 
filling beds  during  the  year,  the  cost  of  op- 
eration was  considerably  less  than  for  the 
previous  year.  The  unit  cost  of  scraping 
and  wheeling  out  sand  was  3  cts.  per  cubic 
yard  more  than  for  the  previous  year,  and 


the  cost  f,f  ice  removal,  2  cts.  per  cubic  Cost  of  Pumping  Water  by  Gasoline 

A  .*^!.  1     f  11-           I       !  ■  Kerosene   and  Steam  Pumps  for 

A   total   ot    111    cu.   yds,   of   ice   was   re-  '^ 

moved   from   these  filters,  the  mean  thick  Railway   Water   Supply.* 

ness  of  the   ice  being  3,6  ins.     The  great  Chicdno   c'r   l-Aislcrn    Illinois    R.    R.—Mr. 

est  thickness  was  5.2  ins,  in  February,  1908.  A.    S.    Markley    gives    the    following    (Ta- 

The  cost  of  removing  ice  was  10  cts.  per  '''<^  '')    results  of  tests  made  to  determine 

cubic  yard,  the  work  requiring  67  hours  la-  ''"^   <^ost   of   pumping    at    several    of    the 

bor  at  a  total  cost  of  $11,05.  water  stations   on   this   road.     The  results 

The  cost  of  scraping  and  wheeling  out  i'^om  the  steam  plant  are  given  merely  for 

sand  was  as  follows:  comparison. 

Total.  Chicago  &  Northwestern  /?y.— Tabic    11 

Labor,  450%  hours  $82.82  and  III   are  given  by   Mr.  .\.   W.   Merrick 

Superintendence     1.70  -is   showing  the  cost   of  pumping  by  gaso- 

line  power. 

Total    $84.52  St.  Louis  &  Southwestern  7?y.— Mr.  J.  S. 

A  total  of  122  cu.  yds,  of  sand  was  re-  Berry   gives   the   cost   of   pumping   as   fol- 

moved,  the  cost  per  cubic  yard  being  $0,69,  lows,   using   an   8-H.   P.,   gear   burr,   Fair- 

Table  I. — Cost  op  Pumpimg  Water  at  Water  Stations  Chicago  &  Eastern  Illinois  R.  R. 


Water  Station. 

Oxford. 

Winthrop.  t 

Tamms. 

Date 

Oct.,  1900 
Stewart 

6x10 
Stewart 
6x10 
15 
30 
4 
45 
250 
4 
3  days 
Pick-up  coal 
760 
47,620 
15.9 
$0.80 
17.50 

Oct  .  1900 

Stewart 

6x10 

Stewart 

5x10 

15 

30 

4 

45 

75 

4 

5  days 

Mine-run  coal 

1470 

125.093 

11   75 

$1.80 

17.50 

1901 

Size  of  engine,  ins 

Make  of  pump ,  ,        

Stickney 

Vertical  section,  ft 

20 

15 

6 

Vertical  discharge  ft   

45 

125 

6 

426  days 

Fuel 

615 

Water  pumped,  gals 

4. 836.000 

Fuel  per  1000  gals,  water  (gal  or  lb  ).    ,                 

0   13 

$0   10 

10  00 

$0  0011 

Cost  of  fuel  per  1.000  gals,  water 

$0  00638 

$0.0362 

$0.04258 

$0.6i66 

$0.0229- 

$0.0335 

$0  013 

$0  028 

Total  cost  per  1000  gals,  water 

$0.0421 

The  total  number  of  gallons  of  water  fil- 
tered during  the  year  was  79,784.796,  The 
average  quantity  of  water  filtered  between 
scrapings  was  4,693,234  gallons,  or  at  the 
rat6  of  48,675,541  gallons  per  acre.  The 
average  quantity  of  water  filtered  per  day 
was  217,992  gallons,  or  at  the  rate  of  2,- 
260,888  gallons  per  acre  per  day. 

The  cost  of  filtering  the  water  per  mil- 
lion gallons  was  as  follows  :  Per  M.  gals. 
Total,     filtered. 

Removing   ice    $  14.05        $0,177 

Scraping  and  wheeling  out 

sand    82.82  1.038 

Operation      and       general 

maintenance    109.56  1.373 

Analyses    31.10  .391 

Care  of  grounds  45.25  .567 


Total    $284.48        $3,546 

The   cost   of   filtering  water   per  million 

gallons,  exclusive  of  cost  of  analyses  and 

care  of  grounds  was  $2,61. 


.•\ccording  to  advance  proofs  of  the  first 
annual  report  of  the  Board  of  Supervising 
Engineers,  having  in  hand  the  supervision 
of  Chicago's  traction  system,  the  average 
expenses,  during  the  past  year,  of  hauling 
each  passenger,  including  5  per  cent  interest 
on  agreed  valuation  of  properties,  was 
2.578  cts.  The  average  profit  per  passenger 
carried  was  4,58  mills,  and  the  city's  pro- 
portion of  profit  per  passenger  carried  was 
2,519  mills. 


banks,    Morse   &    Co.,    combination    outfit : 

Suction,    size,    ins 4 

Suction,    lift,    ft 8 

Discharge,    horizontal,    size,    ins 4 

Discharge,  horizontal,  distance,  ft 100 

Discharge,   vertical,   size,   ins 4 

Discharge,   vertical,   distance,   ft 30 

Cost — 

Per    1,000   gals.,  gasoline $0.1700 

Per    1,000    gals,,    coal 0,0335 

Per    1,000    gals.,    labor 0.0420 

Gasoline,    per    gallon 0,1700 

Coal,    per    ton 2.90 

Pennsylvania  Lines  K'est  of  Pittsburg. — 
The  following  data  are  given  by  Mr.  A.  F. 
Miller: 
Cost    of    pumping    water    per    l.OoO 

gals.,    gasoline    $0.00625 

Cost    of    pumping   water   per    1,000 

gals.,    coal    0.0125 

Cost    of    pumping   water   per    1,000 

gals,,   labor,   gasoline 0,02 

Cost    of    pumping   water   per    1,000 

gals.,   labor,  coal 0.05 

Cost   of   gasoline   per   gallon 0.10 

Cost  of  coal  per  ton 2.50 

Kind  of  pump,  size  and  H.  P. :  Com- 
bined gasoline,  8-in.  piston,  8-in.  stroke, 
5-H,    P,     Steam,    10x7x10   in.    Blake, 

Suction,  size  and  lift:  Gasoline,  6-ft, 
suction,  size  6  in.,  10  ft,  lilt.  Steam,  suc- 
tion 5  in.,  increased  to  6  in,  at  pump,  lift 
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12    ft.,    distance   horizontally   70    ft.      in. 

Discharge,  horizontal  distance  and  size : 
Gasoline,  discharge  5  in.  increased  to  6  in. 
at  pump,  distance  35  ft.  Steam,  discharge 
4  in.  increased  to  6  in.  at  pump,  distance 
50  ft. 

Discharge,  vertical  distance  and  size: 
Gasoline,  discharge  (!  in.,  distance  35  ft. 
Steam,    discharge    6    in.,    distance    3G    ft. 

The  difference  in  cost  of  labor  per  thou- 
sand   gallons    of   water    between    coal    and 


Atchison,  Topeka  &  Santa  Fe. — Mr.  J. 
F.    Parker   gives   the    following   statement : 

"We  do  not  use  on  this  division  either 
gasoline, 'kerosene  or  coal.  We  have  three 
plants  where  distillate  is  used  and  at  the  bal- 
ance of  our  pumping  plants  we  use  oil 
for  fuel.  I  have  given  you  the  cost  for 
one  gas  engine  plant,  also  for  one  plant 
where  crude  oil  is  used  for  fuel.  The  deep 
well  pump  and  power  head  used  at  the 
distillate    plants    is,    I    believe,    machinery 


Table  II, — Cost  of  Pumping  Water  per  1000  Gallons  by  Gasoline  Power, 
(not  including  repairs). 


Kind  of  engine 

Speed  of  engine,  revs 
Kind  of  pump 


Strokes  per  minute 

Size  of  suction,  ins 

Size  of  discharge,  ins 

Distance  pump  to  tank,  ft 

Height  pump  to  top  of  tank,  ft. 
Height  pump  above  water,  ft.,  , 
Time  of  test 


Total  gals,  pumped.. 
Gals,  gasoline  used. . 
Pumper's  wages.  .  . . 


Cost  gasoline  per  1000  gals,  water JO. 0115        tO.0114 

Cost  labor  per  1000  gals,  water $0.0166'     $0.0133 

Totalcost  per  1000  gals,  water '     $0.0281  i     $0.0247 


C.  &  N.  W.  Ry.,  1903. 


Richmond,  Normandy.    d,,,j_    tii 
111.  111.  "^^^^-  "'• 


3}  h.p.Otto 

390 

S'xB*  Dem 

ming 

SO 

3 

2J 

860 

44 

9 

13hrs. 

15  min. 

21,664 


$0.36 


10  h.p.Otto  10  h.p.Otto 


300 

6'  Strk. 

Curtis 

40 

4 

4 

50 

44 

3 

1  hr. 

20  min. 

11,314 


$0.15 


312 

16"  Strk. 

Curtis 

44 

4 

4 

1600 

44 

2 

2hrs. 

18  min. 

20.131 


$0.26 

$0.0094 
$0.0129 
$0.0223 


C.  &  E.  I.  R.  R.,  1899. 


Bourbon,       Clinton,     Wellington, 
111.  111.  III. 


8  h.p.  Otto 


5'xl8' 
Curtis 


2,600 

40 
10  to  25 
6  hrs. 

26,965 

2.9 
$10  00 

per  month 
$0,01075 
$0  01196 
$0.02271 


10  h.p.OttoF.  M.  &  C, 
3  h.p. Comb 


6'xl8' 
Curtis 


Combinat'n 
Eng.  and 
Pump 


1,000 

63 

13 
4  hrs, 

36.180 

2.25 

$10.00 


300 

35 

10  to  25 

131  hrs. 

532,560 

55.37 

$10  00 


per  month  per  month 

$0,00741  $0  01040 

$0  00960  $0,01088 

!  $0.01710  $0.02128 


gasoline  is  explained  as  lying  in  salary 
of  pumper,  the  man  using  coal  receiving 
$33  per  month  and  the  man  using  gaso- 
line  receiving  $5  per  month. 

Lake  Superior  &  Islipcming  Ry. — The 
following  data  are  given  by  Mr.  A.  Ander- 
son: 

Total  cost  of  pumping  for  1907  : 

Whitefish  Slapneck 
Tank.        Tank. 

Labor,   pumping    $117.08        $187.91 

Keeping  fire  under  tank        40.26  57.00 

Coal  for  fire  under  tank        10.37  19.37 

Gasoline     53.G1  45.93 

Oil    and    waste 4.62  6.26 

Repairs   to    engine 48.59  72.59 

Repairs,      buildings      or 

tanks     


that  is  used  only  on  this  coast  (the  Pa- 
cific). If  you  desire  I  could  give  a  further 
description  of  the  pump  and  power  head." 

The  cost  at  the  station  using  distillate  is 
given   by   Mr.    Parker   as   follows : 
Cost    of    pumping    water    per    1,000 

gals.,    distillate    $.039 

Cost    of    pumping    water    per    1,000 

gals.,    labor    015 

Cost   of   distillate  per  gal 08 

Kind    of   pump,    size   and    horse    power : 
Pomona    deep    well    double-plunger    pump. 

Table  III. — Average  Cost  op  Pumping  Water  per 

100    Gallons  by  Gasoline  Engine    Power 

■    FOR  Six  Months,  Aug..  1902,  to  Jan.,  1903. 

INCLUSIVE  (NOT  INCLUDING  REPAIRS). 


36.67 


169.39 


Cost   of   all   labor  and 

material     $329.20       $558.45 

No.  gals,   water  pumped 

during    year    2,176,000     3,208,500 

In  explanation  of  these  figures  Mr.  An- 
derson says:  "The  above  statement  is  a 
record  kept  of  pumping  and  repair  costs 
at  two  of  our  principal  water  stations  for 
the  year  1907,  and  represents  a  year's 
maintenance  and  operation.  You  will  no- 
tice the  gasoline  cost  per  1,000  gals,  of 
water  is  about  $0.0187.  I  am  giving  you  the 
above  information  with  the  idea  that  per- 
haps there  are  other  costs  you  would  like 
to  get  at.  We  use  a  3%  HP.  gasoline  en- 
gine at  Whitefish  and  a  2%  HP.  at  Slap- 
neck.  The  pumps  and  engines  are  located 
beneath  tank.  We  have  to  keep  fire  there 
from  about  Nov.  1  to  April  to  keep  en- 
gines, pumps  and  water  from  freezing. 
We  use  ordinary  soft  coal  with  station 
stoves,    for   this  purpose." 


C.  &  N.  W. 
Ry. 

Consumption 

under  500.000  gals. 

per  month. 

Consumption 

over  500,000  gals 

per  month. 

Divisions. 

Gals,  per 
month. 

Cost  per 
1000  gals. 

Gals,  per 
month. 

Cost  per 
1000  gals. 

Galena.  . .  . 
Wisconsin. 

334,000  $    .0760 
196,000        .0500 

1,532,000  i$    .0413 

989,000  :      .0303 

15,320.000         .0200 

Ashland.  .  . 
I.  &  M 

107.000 
286,000 

.1130 
.0905 

2.034,000         .0306 
4,109,000         .0392 

, 

$0  0824 

$0.0323 

verag 

with  No.  18  power  head,  operated  by  10- 
HP.  West  Coast  gasoline  engine. 

Suction,  size  and  lift:  6-in.  suction, 
80-ft.    lift. 

Discharge,  horizontal  distance  and  size: 
4-in.   discharge,   distance   600   ft. 

Discharge,  vertical  distance  and  size: 
4-in.  discharge,  distance  27  ft. 

Regarding  the  use  of  crude  oil,  Mr.  Par- 
ker  states: 

"Our  pumping  is  done  principally  by 
steam  pumps,  using  crude  oil  for  fuel  at 
25c   per  barrel  of  42  gals.     With  this  oil 


we  ;:re  enabled  to  raise  water  80  ft.,  in- 
cluding suction  and  discharge,  at  a  cost 
of  $.UU15  for  the  oil  per  1,000  gals,  of 
water  pumped  and  $.015  for  labor,  or  a  to- 
tal of  $.0165.  At  this  crude  oil  plant,  Vic- 
torville,  we  produced  for  the  month  3,507,- 
000  gals,  of  water  at  a  cost  of  $77.50  for 
fuel,  labor  and  maintenance,  or  an  average 
of   $.022   per    1,000   gals,   of   water." 

Northern  Pacific  Ry. — Mr.  F.  Ingalls 
furnishes  the  following  data,  where  the 
cost  of  pumping  with  gasoline  and  coal  are 
very  nearly  equal  : 

Cost   of    pumping    water    per    1,1)00 

gals.,    gasoline    $0.0333 

Cost   of   pumping   water   per   1,000 

gals.,  coal    .• 0.02 

Cost   of   pumping   water   per   1,000 

gals.,    labor,    gas 0.0225 

Cost   of   pumping   water   per   1,000 

gals.,    labor,    coal 0.039 

Cost  of  gasoline  per  gal 0.15 

Cost  of  coal  per  ton    (lignite  coal 

used)     1.25 

Kind  of  pump,  size  and  horse  power: 
5xl2-in.  pump  in  steam  plant.  20  HP. 
gasoline  engine,  with  Smith-Vaile  deep 
well   pump,   in   gasoline   plant. 

Suction,  size  and  life:  6-in.  suction, 
800  ft.  long,  with  r2-ft.  lift,  in  steam  plant; 
8-in.   suction,   18-ft.  lift,  in  gasoline  plant. 

Discharge,  horizontal  distance  and  size: 
6-in.  discharge,  100  ft.  long,  in  steam  plant ; 
6-in.  discharge,  125  ft.  long,  in  gasoline 
plant. 

Discharge,  vertical  distance  and  size: 
0-in.  discharge,  32  ft.  to  bottom  of  tarffc 
in   both   plants. 

Lake  Erie  &  Western  R.  R. — Mr.  Pen- 
well   gives   the   following   data : 

"We  have  but  few  gasoline  pumping 
stations.  We  have  two  small  plants  that 
are  not  considered  in  this  report  that  are 
very  expensive.  My  experience  has  been 
that  if  a  small  supply  is  required  there  is 
but  little  economy  in  gasoline  outfits,  but 
where  a  large  supply  is  required  we  have 
found  the  gasoline  economical.  We  have 
but  four  gasoline  pumping  stations  and  no 
kerosene  plants." 

The  following  table  gives  results  of  Mr. 
Penwell's  tests : 
Cost    of    pumping    water    per    1,000 

gals.,    gasoline    $0,032 

Cost    of    pumping    water    per    1,000 

gals.,   coal    0.057 

Cost    of    pumping    water    per    1,000 

gals.,   labor    0.012 

Cost  of  gasoline  per  gal 0. 11 

Cost  of  coal  per  ton 2.50 

Kind  of  pump,  size  and  horse  power: 
Fairbanks,  Morse  &  Co.,  Duplex,  10x7x12 
in.,  steam  plant.  Fairbanks,  Morse  &  Co., 
8x12   in.,    in   gasoline   plant. 

Suction,  size  and  lilt :  6-m.  suction,  15-ft. 
lift. 

Discharge,  horizontal  distance  and  size: 
6-in  discharge,  3,600   ft.   long. 

Discharge,  vertical  distance  and  size: 
6-in.   discharge,  50  ft.   long. 
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A  Derrick    for    Handling    Logs    and 
Timber. 

The  accompanying  engraving  shows  a 
special  derrick  built  for  the  St.  Louis 
Bucket  &  Box  Co.,  St.  Louis,  Mo.,  to 
handle  logs.  This  derrick  has  an  effective 
radius  of  T.j  ft.,  and  a  capacity  of  5  tons; 
it  is  supported  by  steel  stiff  legs  and  steel 
standards.  The  mast  is  60  ft.  high.  The 
entire  derrick  frame  is  constructed  of 
structural  steel.  It  is  operated  by  three  di- 
rect  current   motors  of   110  volt?  capacity. 


of  chloroform.  Dr.  Gullirie's  discovery 
was  made  in  1831  and  independently  of 
the  contemporaneous  discoveries  of  Sou- 
l)eiran  and  Dumas  in  P'rancc  and  Liebig  in 
(jermany.  whose  work  was  unknown  to 
him.  The  young  Ossian  showed  at  an 
early  age  the  scientific  bent  of  mind  inher- 
ited from  his  grandfather,  for  at  IS  he 
completed  a  model  of  a  steam  engine 
which  upon  his  coming  to  Chicago  a  youth 
of  20  served  as  a  pattern  for  the  actual 
steam  engine  which  propelled  the  first  tug 
linat   on   tlie  Chicago   river. 


Special     Derrick    for    Handling    Logs. 


The  hoisting  speed  is  60  to  120  ft.  per 
minute,  the  trolley  speed  is  125  to  150  ft., 
and  the  swinging  speed  one  to  two  revolu- 
tions per  minute.  The  gearing  is  of  steel 
throughout,  and  the  hoist  is  a  type  of  me- 
chanical screw  brake  and  electric  brake. 
It  will  be  noted  that  the  trolley  travels 
between  the  latticed  girders  of  the  jib.  A 
suitable  enclosure  is  provided  for  the 
mechanism  and  for  the  operator  to  give 
protection  from  the  weather.  The  derrick 
was  designed  and  built  by  the  Northern 
Engineering  Works,  of  Detroit,  Mich. 


Ossian  Guthrie. 


The  death  un  October  2.j  of  Ossian 
Guthrie  takes  away  one  of  the  most  noted 
of  the  pioneer  engineers  of  the  central 
west.  Mr.  Guthrie's  span  of  active  life 
had  been  so  long  and  the  work  of  his  later 
years  so  much  given  up  to  other  tasks 
that  many  had  almost  forgotten  that  it  was 
as  an  engineer  and  not  as  a  geologist  that 
the  man  first  made  his  name  known.  Of 
Mr.  Guthrie's  work  as  a  geologist  we  shall 
let  those  speak  who  are  more  familiar  than 
ourselves  with  the  progress  of  that  science. 
It  is  with  his  work  as  an  engineer  that  en- 
gineers arc  chiefly  interested,  and  this 
work  was  in   its  day  a   notable   one. 

Ossian  Guthrie  was  born  at  Turin,  N. 
Y.,  in  1826  and  was  the  descendant  of  an 
old  Scotch  family.  His  grandfather  was 
Dr.  Samuel  Guthrie  of  Jefferson  County, 
New  York,  noted  as  an  original  discoverer 


.\t  about  this  time  the  pumping  works 
for  supplying  water  to  the  Illinois  &  Mich- 
igan canal  were  being  constructed  at 
Bridgeport  on  the  south  branch  of  the 
Chicago  river  and  now  a  part  of  Chicago. 
Mr.  Guthrie  was  in  charge  of  the  construc- 
tion of  the  pumping  machinery.  He  later 
became  master  mechanic  of  the  pumping 
plant  and  then  its  chief  engineer.  This 
work  gave  Mr.  Guthrie  the  idea  which  he 
later  suggested  to  the  Citizens'  Associa- 
tion of  Chicago  of  draining  the  Chicago 
river  of  its  sewage  by  means  of  a  canal 
through  the  summit  and  to  the  Desplaines 
river.  In  188-5,  this  plan  was  put  into 
formal  shape  by  Mr.  Guthrie  and  it  was 
its  development  that  produced  the  Chicago 
Main  Drainage  Channel  actually  begun 
some  ten  years  later.  Though  Mr.  Guthrie 
had  no  official  part  in  the  final  construc- 
tion of  the  Drainage  Canal  he  worked  ac- 
tively in  its  support  and  was  enthusiastic 
for  its  success. 

Incidentally  the  building  of  the  canal  was 
seized  upon  by  Mr.  Guthrie  as  an  aid  in 
the  study  of  glacial  geology  which  he  had 
long  before  commenced.  On  this  subject 
he  was  an  enthusiast  and  he  constituted 
himself  the  unofficial  geologist  of  Chicago 
witli  the  utmost  devotion  to  his  work.  .\11 
during  the  construction  of  the  canal  Mr. 
G\ithrie  was  to  be  found  examining  and 
classifying  the  geological  secrets  exposed 
by  the  excavations  until  he  became  almost 
as    familiar   a    figure   on    the    work   as   did 


any  of  tlie  engineers  who  were  directing 
the  actual  construction. 

Mr.  Guthrie  was  more  or  less  actively 
engaged  in  invention  all  of  his  life.  He 
developed  among  other  devices  machinery 
for  making  and  preserving  ice,  various 
thcrmometrical   apparatus,  etc. 

Mr.  Guthrie  was  married  five  times,  his- 
last  wife  being  Mrs.  Elizabeth  P.  Flower^ 
who  was  married  to  him  on  July  1,  1907. 
He  is  survived  by  his  widow,  by  a  brother. 
Ward  L.  Guthrie,  and  a  sister,  Mrs.  Evelyn 
Dunn,  both  of  Chicago,  and  by  two  half 
brothers,  Dr.  .Mfred  Guthrie  of  Chicago 
and  Mr.  Chan.  Guthrie  of  Waukegan,  111. 


Catalogs  'Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines, 
tools  and  supplies  that  they  use.  In  sending: 
for  catalogs  reviewed  or  advertised  in 
this  paper,  you  will  confer  a  favor  on  us- 
if  you  will  write  direct  to  the  advertisers 
and  state  that  you  saw  the  catalog  men- 
tioned in  Engineering-Co.vtracting.  If 
you  are  in  the  market  for  tools,  machinery 
or  supplies,  tell  us  and  we  will  notify 
promptly  the  leading  manufacturers. 

No.  0941.  Boilers.— The  Wickes  Boiler  Co.. 
West  Street  Building,  New  York. 

A  bulletin  telling  o(  the  Wickes  vertical 
water  tube  safety  steam  boiler,  showing:  by 
cuts  that  it  possesses  many  advantages  over 
horizontal  and  spiral  tube  boilers.  The  fold- 
er or  bulletin  is  one  of  a  series,  all  of  which, 
will  be  sent  on  request. 

No.  0942.  Pumps. — I'nited  Iron  Works,- 
Second  and  .Tefterson  Sts..  Oakland.  Cal. 

A  32-page  catalog  telling  of  the  Eclipse- 
pumps  for  irrigation,  reclamation  and  gen- 
eral  pumping  service.  The  various  styles- 
and  sizes  of  the  pumps  are  shown  and  tables, 
are  given  showing  the  capacities  of  the 
various  pumps.  Suction  dredges  are  also  il- 
lustrated. Price  lists  of  spare  parts  for 
pumps  are  given. 

No.  0943.  Sheet  Steel  Specialties.  —  The 
General  Fireprooting  Co.,    i'oungstown.    O. 

This  pamphlet  gives  full  catalog  informa- 
tion on  metal  lath,  metal  studding,  wall  ties,^ 
metal  trim  for  buildings  and  metal  office 
furniture.  The  various  articles  are  finely 
illustrated  and  are  described.  In  addition 
the  company's  lug  bar  and  pin-conected 
girder  frame  reinforcement  are  described  at 
.some   length. 

No.  0944.  Reinforced  Concrete  Construc- 
tion.— American  Concrete  Steel  Co.,  Ne\\'ark. 
N.  J. 

This  handsome  pamphlet  of  92  pages  il- 
lusti'ates  and  describes  the  construction  or 
some  lialf-dozen  reinforced  concrete  build- 
ings of  importance  and  also  explains  by  il- 
lu.strations,  description  and  specifications  the- 
company's  several  systems  of  reinforced  con- 
crete rtoor  slab  construction.  ^^  eights,  di- 
mensions, etc.,  are  all  given  and  altogether 
a  very  useful  book  regarding  tlie  "American" 
system  of  fireproofing  and  reinforced  con- 
crete construction  has  been  produced. 

No.  0945.  Locomotives. — The  Lima  Loco- 
motive &   Machine  Co..    Lima,    O. 

This  is  an  e.\cellent  descriptive  catalog  of 
about  SO  pages  devoted  partly  to  Shay  geared, 
locomotives  and  partly  to  rod  locomotives. 
Several  classes  of  eacli  type  are  illustrated 
and  described  by  tables  of  dimensions,  ca- 
pacities, etc.  In  addition  there  are  a  num- 
ber of  pages  of  text  describing  geared  loco- 
mc)ti\'e  construction,  standard  specifications 
for  locomotives  and  giving  formulas  and  dia- 
.grams  for  computing  tractive  power  and  re- 
sistance,  tal»los  of   track   materials,   etc. 

No.  094ti.  Steam  Pumps. — A.  S.  Cameron 
Steam  Pump  Works,  New  York.  N.  Y. 

The  typography,  illustrations,  printing, 
paper  and  publlshei's'  work  generally  is  ex- 
ccpiionally  fine  in  this  107-page  catalog.  The 
lirm  makes  a  vcr.\'  complete  line  of  steam 
pinni>s.  Each  type  is  described  by  ample 
text,  and  where  ncces.«ary  detail  drawings, 
and  the  several  sizes  of  each  type  are  each 
illustrated  and  have  dimensions,  capacity, 
prices,  etc.,  given  In  tabular  form.  The  book 
closes  with  a  score  or  more  pages  of  "useful 
information"   for  steam  engineers. 


October  28,  1908. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 

Bridges. 


Bids  Op 

Oct. 

2S. 

Oct. 

3U. 

Oct. 

80. 

Oct. 

31. 

Oct. 

31. 

Nov. 

•i. 

Nov. 

■) 

Nov. 

■> 

Nov. 

:>. 

Nov. 

2. 

Nov. 

'> 

Nov. 

2. 

Nov. 

o 

Nov. 

3. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

,>lov. 

0 

Nov. 

li. 

'^ov. 

7 

Nov. 

;). 

Nov. 

n. 

Nov. 

10. 

Nov. 

11. 

Nov. 

11. 

Nov. 

11. 

Nov. 

11. 

Nov. 

12. 

Nov. 

13. 

Nov. 

IS. 

Nov. 

20. 

See  Issue. 


Sheffli-ld,   Ala 

Bullalo,   N.    Y 

Jacksonville.    Fla. 

Bryan,   O 

Richmond.    Ind.    . . 

Salem.  Ind 

St.   Jacques.  N.  B. 

Elgin,   N.    B 

Alma,    N.    B 

ZanesN'ille,    O 

Lincoln.    Neb 

Linneiis.   Mo 

Greentield,    Ind.    . . 

Centraiia,    III 

Vincennes,  Ind.  . . 
Princeton,    Ind.    . . 

Toledo,    O 

Fargo,  N.   Dak 

Rushville.  Ind.  . . . 
Petersburg,  Ind.  . 
Indianapolis,   Ind. 

Austin,  Te.K 

Tipton,   Ind 

Frankfort,  Ind.  . . 
Los  Angeles,  Cal. 
Grundy  Center,  la 
Fremont.    Neb.     . . 

Toledo.    O 

Cleveland,  O 

Whitetish     Point,     . 

Toledo,    O 

Charles    City,   la.. 
Cincinnati,    O.     ... 
Marianna,    Ark. 
Beaufort,    N.    C... 


...Oct. 
...Oct. 
. . . (;ct. 
...Oct. 
...Oct. 
. .  .Oct. 
...Oct. 
...Oct. 
...Oct. 
...Oct. 
.  ..Oct. 
...Oct. 
...Oct. 
.  ..Oct. 
. .  .Oct. 
...Oct. 
...Oct. 
.  ..Oct. 
...Oct. 
.  ..Oct. 
. . .  Oct. 
. . .  Oct. 
. .  .Oct. 
.  ..Oct. 
...Oct. 
...Oct. 
. .  .Oct. 
. . .  Oct. 
...Oct. 
...Oct. 
...Oct. 
. . .  Oct. 
..  .Oct. 
...Oct. 
...Oct. 


Oct. 

28. 

Oct. 

2S. 

Oct. 

211. 

Oct. 

2<l. 

Oct. 

30. 

Oct. 

30. 

Nov. 

2. 

Nov. 

2 

.Vov. 

3. 

Nov. 

3. 

Nov. 

3. 

Nov. 

4. 

Sov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

D. 

Nov. 

0. 

.Vfov. 

h. 

Nov. 

U. 

Nov. 

o. 

Nov. 

0. 

,Mov. 

(. 

Nov. 

7 

Nov. 

9. 

Nov. 

10 

Nov. 

10. 

Nov. 

10. 

Nov. 

11. 

Nov. 

Itl. 

Nov. 

IT. 

Nov. 

IS. 

.Vov. 

19. 

Nov. 

20. 

Nov. 

21. 

Nov. 

23. 

Nov. 

24. 

Nov. 

2.i. 

Nov. 

27. 

Nov. 

30. 

Dec. 

1. 

Dec. 

2. 

Dec. 

7. 

Buildings. 

Baltimore,    .\ld Oct.  21 

Otisville,   N.    Y Oct.  21 

Cambridge,    O Oct.  21 

Pittsburg,    Pa Oct.  28 

Carthage,    Mo Sept.  30 

Honolulu,  Hawaii   Oct.  14 

Chicago,    111 Oct.     7 

St.    Joseph,    Mo Oct.  28 

Brunswick,  Ga Oct.  14 

Parkhill,   Ont Oct.  28- 

Leamington.   Ont Oct.  28 

North    Chicago,    111 Sept.  30 

Marietta,  Ga Oct     7 

Chicago,    111 Oct.  28 

Chicago,    III Oct.  28 

Cleveland,    O Sept.  30 

Winfield,  Kan Oct.     7 

Guthrie,   Okla Oct.  14 

Sacramento,  Cal Oct.  21 

National  Soldiers  Home,  Va.  .Oct.  28 
Baltimore,    Md Oct.  28 

Eugene,   Ore Oct.  14 

Weehawken,    N.    J Oct.  21 

St.  Paul,  Minn Oct.     7 

.  Toledo.    O Oct.     7 

Schenectady.   N.    Y Oct.  14 

White  Plains.  N.   Y Oct.  21 

Newbern,  N.  C Oct.  21 

lola,   Kan Oct.  21 

Crookston,   Minn Oct.  14 

Fort    Hancock.    N.    J Oct.  28 

Rawlins,  Wvo Oct.  14 

Trinidad,   Col Oct.  21 

Philadelphia.    Pa Oct.  28 

Ship    Island,     Miss Oct.  28 

Baker  City,  Ore Oct.  21 

Hazelton,     Pa ..Oct.  28 

Milford.    Del Oct.  28 

Manchester.    Va Oct.  28 

Newton,    Kan Oct.  28 

Carlisle.    Pa Oct.  28 

Lebanon,    Ind Oct.  28 


Roads  and  Streets. 

Oct.     28,  Ottawa,  Kan Oct. 

Oct.    28.  Brooklyn,   N.   Y Oct. 

Oct.    28.  Springfield,    O Oct. 

Oct.    29.  New  York,  N.   Y Oct. 

Oct.    29.  Harrisburg,   Pa Oct. 

Oct.    30.  Pittsburg.    Pa Oct. 

t)ct.    31.  Gteencaslle.  Ind Oct. 

Oct.    31.  Cleveland.    O Oct. 

Oct.    31.  Louisville,    Ky Oct. 

Oct.    31.  Le.vington,  Ky Oct. 

Oct.    31.  Fast   St.    Louis,    III Oct. 

Nov.     2.  Tipton,  Ind Oct. 

Nov.     2.  Lebanon,    Ind Oct. 

Nov.     2.  Jasper,   Ind Oct. 

Nov.     2.  Newport    News.    Va Oct. 

Nov.     2.  Crown    Point.    Ind Oct. 

Nov.     2.  Columbus,  Ind Oct. 

Nov.     2.  Albany,    N.    Y Oct. 

Nov.     2.  Hartford   City,    Md Oct. 

Nov.     2.  Greenflelil.    Ind Oct. 

Nov.     4.  Monticello.    Ind Oct. 

Nov.     4.  Cape   May   C.    H.,    N.    J Oct. 

Nov.     4.   M uncle,    Ind Oct. 

Nov.     4.  Corydon,    Ind Oct. 

Nov.     5.  Frankfort,  Ind Oct. 

Nov.     5.  Kansas  City,  Mo Oct. 

Nov.     5.  Winamac,    Ind Oct. 

Nov.     6.  Cincinnati,    O Oct. 

Nov.     6.  Cincinnati.  O Oct. 

Nov.     6.  Greenfield,  Ind Oct. 

Nov.     6.  Lafayette.    In.l Oct. 

Nov.     7.  Crawfordsville.  Ind Oct. 

Nov.     7.  Crawfordsville,    Ind Oct. 

Nov.     9.  Albany.    N.    Y Oct. 

Nov.     9.  Ashland,    O Oct. 

Nov.  14.  Cleveland,    O Oct. 

Nov.  20.  Wabash,   Ind Oct. 


Sewers. 

Oct.     28.  Rye,    N.    Y Sept.  30 

Oct.    28.  Springfield,    O Oct.  21 

Oct.    28.  Columbus,    O ■ Oct.  21 

Oct.    29.  Cleveland,    O Oct.  21 

Oct.    29.  New  York,  N.  Y' Oct.  21 

Oct.    30.  Buffalo,   N.    Y Oct.  21 

Oct.    30.  Pittsburg,    Pa Oct.  28 

Oct.    30.  Buffalo,    N.     Y Oct.  28 

Nov.      2.  Selma,    Cal Oct.  7 

Nov.      2.  Elizabeth.  N.  J Oct.  14 

Nov.     2.  Washington.  "«.  O Oct.  2) 

Nov.     2.  New    Cumberland.    Pa Oct.  28 

Nov.     2.  Albanv,    N.    Y Oct.  28 

Nov.      4.  Wyoming,   O Oct.  14 

Nov.     4.  Appleton,    Wis Oct.  28 

Nov.     4.  Haverstraw,    N.    Y Oct.  28 

Nov.     S.Springfield,    O Oct.  28 

Nov.     6.  Spencer,  la Oct.  21 

Nov.     6.  Salt   Lake  City,    Utah Oct.  28 

Nov.     7.  San  Diego,  Cal Oct.  21 

Nov.  10.  South    Bend,   Ind Oct.  28 

Dec.       1.  Guayaquil,   Ecuador   Oct  7 

Water  Supply. 

Oct.     28.  Verona,    N.    J Sept.  23 

Oct.    28.  Brooklvn.  N.  Y Oct.  21 

Oct.    28.  Brooklyn,    N.    Y Oct.  21 

Oct.    28.  Chicago,    111 Oct.  21 

CJct.     29.  Helena,    Mont Oct.  7 

Oct.    29.  Richmond,   Va Oct.  21 

Oct.    29.  Cincinnati,  O Oct.  21 

Oct.    30.  Passaic,     N.    J Sept.  16 

Nov.     2.  Cohoes,     N.     Y Sept.  16 

Nov.     3.  Mendota,    Wis Oct.  21 

Nov.     S.Shawnee,    O Oct.  28 

Nov.     7.  Fort    Slocum,    N.    Y Oct.  28 

Nov.     9.  Kansas  City,  Mo Oct.  21 

Nov.  10.  Clarksdale,    Miss Oct.  28 

Nov.  10.  Saint    Marys.    Kan ....Oct.  28 

Nov.  12.  Toledo,    O Oct.  21 

Nov.   12.  Gadsden.   Ala Oct.  28 

Nov.  12.  San  Diego.  Cal Oct.  28 

Nov.  16.   Hartwell,    O Oct.  21 

Nov.  23.  Wilmington,    Del Oct.  21 


Miscellaneous. 

Oct.     28.  New  York.  N.  Y.. 

Life  Boat, 
Oct.  29.  Buffalo,  Minn.. 

Electric   Light   Plant, 
Oct.     30.  Brooklyn,  N.  T., 

Coal  Shed, 
Oct.     30.  Rondeau,  Ont., 

Breakwater,   Dredging, 
Oct.    30.  Pittsburg,   Pa., 

Street  Lighting. 
Oct.    31.  Moncton,   N.   B., 

Railway, 
Nov.     2.  Washington,    D.    C. 

Submarines, 

Nov.     2.  Detroit,  Mich..  

Concrete  Wharf, 
Nov.      3.  Port  Burwell,  Ont., 

Breakwater  Extension,  Etc., 
Nov.     3.  Wilmington,    Del.. 

Removing  Wreck, 
Nov.     4.  Toledo,    O., 

Driving  Piling, 
Nov.     5.  Fort   Riley,  Kan.. 

Corral  Fences, 


Nov. 

6. 

Blue  Rocks.  N.    S., 

Breakwater, 

Oct. 

2S 

Nov. 

10. 

New  York.  N.  Y., 

14 

Ketalnlng   Wall, 

Oct. 

21 

21 

Nov. 

13. 

Cape  St.  Ignace,  yue.. 

Wharf, 

Oct. 

28 

21 

Nov. 

14. 

Charleston,   S.   C 

21 

Coal  Handling   Plant, 

Oct. 

21 

28 

Nov. 

14. 

Peterboro,   Ont., 

21 

Canal  Work, 

Oct. 

?S 

21 

Nov. 

16. 

Ottawa,  Ont.. 

21 

Wharf.  Pier  Extension, 

Ocl. 

••s 

28 

Nov. 

17 

.  Mobile,   Ala., 

28 

Lock   and   Dam, 

Sept. 

21 

21 

Nov, 

17, 

New  York,   N.    Y., 

21 

Borings, 

Oct. 

?.« 

21 

Nov. 

17. 

Albany,  N.  Y., 

21 

Canal    Work, 

on. 

28 

21 

Nov. 

18 

California  City  Point,  Cal., 

21 

Coal  Hoisting  Tower, 

Oct, 

14 

28 

Nov. 

18. 

Fort  Myer,   Va., 

28 

Fences,   Corrals. 

Oct. 

28 

28 

Nov. 

18. 

Plattsburg  Barracks,  N.  Y^.. 

21 

Electric  Light  System, 

Oct. 

28 

28 

Nov. 

19. 

San  Francisco,  Cal., 

28 

Pier  and   Shed, 

Oct. 

28 

28 

Nov. 

2ft. 

Mobile,   Ala., 

21 

Pump  Dredge, 

Oct. 

21 

28 

Nov. 

28. 

St.    I.,ouls,    Mo., 

28 
21 

Dry    Dock, 

Oct. 

28 

21 
21 
28 

Excavation,  Earth  and  Rock 

21 

Oct. 

30 

Wilmington,   Del., 

'I 

Dredging, 

Oct. 

14 

•>H 

Oct. 

30. 

Cerro  Gordo,  III., 

'S 

Tile  Drains, 

Oct. 

21 

28 

Oct. 

30. 

Winchester,   Ind., 

Oct.  14 
Oct.  28 
Oct.  14 
Oct.  14 
Oct.  28 
Oct.  28 
Aug.  0 
Oct.  21 
Oct.  14 
Oct.  21 
Oct.  28 
Oct.  28 


Ditch    Work,  Oct.  28 
Oct.    31.  North  Mankato.   .Minn., 

Dike,  Oct.  28 
Oct.    31.  Clifford,   Ind., 

Drain,  Oct.  28 
Nov.     2.  Glenwood,  la.. 

Ditch  Work,  Oct.  14 
Nov.      3.  Vicksburg,   Mlas., 

Levee   Work,  Oct.  14 
Nov.      3.  Greenville,  Tex., 

Earth  Embankment,  Oct.  14 
Nov.     3.   Port   Burwell.   Onl., 

Dredging,  Etc.,  Oct.  28 
Nov.      4.  Prophetstown,  111., 

Ditch  Work,  Oct.  14 
Nov.     4.  Alhambra,    Cal., 

Drainage    Ditch.  Oct.  28 
Nov.     6.  Peru,    Ind., 

Ditch  Work,  Oct.  28 
Nov.     9.  Eldora,  la.. 

Ditch  Work,  Oct.  21 
Nov.  10.  Velasco,  Tex., 

Levees,  Ditches,  Etc.,  Oct.  21 
Nov.   11.  Northwood,  la. 

Drainage  Work,  Oct.  21 
Nov.  11.  Estherville,   la.. 

Ditch  Work,  Oct.  28 
Nov.   14.  Galveston,  Tex., 

Dredging,  Oct.  21 
Nov.  30.  Los  .Vngcles,   Cal.. 

Ditch   Work,  Oct.  21 
Dec.       1.  Hawaii, 

Dredging,  Sept.  23 

Materials, Machines, Supplies, Tools, Etc. 


Fond  du  Lac.  Wis., 

Portland  Cement,  Oct.  28 
Fort  Sam  Houston,  Tex., 

Electric   Elevator,  Oct.     7 
Brooklvn.  N.   Y., 

Well  Driving  Machines,  Oct.  21 
Baltimore,  Md., 

Fire  Department  Apparatus,  Oct.  21 
Milwaukee,    Wis., 

Boiler  Plant,  Oct.  28 
Richmond.  Va.. 

Electric  Pumping  Plant,  Oct.  21 
New  York,  N.  Y., 

Road  Oil,  Oct.  21 
Kansas  City,  Mo., 

Fire  Hose,  Oct.  21 
Chicago,  III., 

Lamp  Posts,  Oct.  21 
Washington,  D.   C, 

Ornamental  Gates,  Oct.  21 
Los  Angeles,  Cal., 

Steel,    .Mixers,    Etc.,  Oct.  28 
Pittsburg.    Pa., 

.Metal  Filing  Cases,  Oct.  28 
.  Chicago,  111., 
Generators,  Pumps,  Boilers, 

Etc.,  Oct.     7 
.  1,03  Angeles,  Cal., 

Water  Pipe.  Oct.  14 
Los  Angeles,  Cal., 

Valves,  Oct.  28 
Sherman,   Tex.. 

Machinery,    Pumps,  Oct.  28 
Chicago,   III., 

Machinery,  Oct.  28 
Washington.  D.   C, 

Tanks,    Pipe  Covering,  Oct.  28 
Washington,  D.   C, 

.Metal  Wall  Lockers,  Oct.  21 
Washington,  D.  C 

Tanks,    Ralls,   Etc.,  Oct.  21 


Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 

Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


28. 
28. 
28. 
28. 
29. 
29. 
29. 
29. 
29. 
30. 
30. 
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Nov.   10.  TompklnsvlUe.  N.  T., 

Machinery.  Oct.  28 
Nov.  11.  Washington,   D.   C., 

Marble    Columns.  Oct.  28 
Nov.   16.  WnslilnKli.n.    D.   C. 

rnloudlng  Cranes,  Oct.  28 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states; 

Sheffield.  Ala.— Until  4  p.  ni.,  Oct.  28.  by 
C.  E.  Comstock.  Sr..  City  Clerk,  for  con- 
struction of  a  reinforced  concrete  highway 
bridge  over  Terminal  railway,  in  Georgia 
Ave.  Bridge  to  be  flat  slab  type,  22  ft.  6  Ins. 
wide  and  82  ft.  8  Ins.  long.  4  spans.  C.  L. 
Peiklnpaugh,    City    Engineer. 

Mariana.  Ark.  — Tntil  2  p.  ni..  Nov.  IS.  by 
Countv  Court  Clerk,  for  constructing  steel 
highway  bridge.  4r>0  ft.  long,  over  L.'Auguille 
River  at  this  place.  H.  N.  Pliarr.  Engineer. 
216  Randolph  Bldg..   Memphis.  Tenn. 

Los  Angeles,  Cal. — Until  2  p.  m.,  Nov.  9, 
by  County  Supervisors,  C.  G.  Keyes,  Clerk, 
for  labor  and  material  for  constructing  pile 
trestle  bridge  over  Los  Angeles  River  at 
Florence  Ave.  in  San  Antonio  Road  District. 
Bids  are  also  asked  for  the  construction  of  a 
reinforced  concrete  culvert  over  Dalton 
Wash,  on  Central  Ave.,  in  the  Azusa  Road 
District. 

Grundy  Center,  la. — Until  noon.  Nov.  9,  by 
K.  G.  lOnsminger.  County  Auditor,  for  fur- 
nishing county  with   bridge  lumber  for  1909 

Centralla,  III.— Until  7  p.  m.,  Nov.  3,  by 
City  Clerk,  tor  material  and  erecting  wooden 
bridge   over  Crooked  Creek. 

Indianapolis,  Ind.— Until  10  a.  m.,  Nov.  4. 
by  Countv  Commissioners,  for  constructing 
11  culverts;  also  for  concrete  pier  for  bridges 
over  Big  Eagle  Creek,  on  Osterman  Road, 
Wavne  Township,  and  tor  grading  and  grav- 
eling approaches  to  bridges  over  Little  Eagle 
Creek.  Wayne  Township. 

Petersburg,  Ind. — Until  2  p.  m..  Nov.  4. 
by  F.  R.  Bilderback.  County  Auditor,  for 
the  construction  of  a  steel  bridge  in  Jeffer- 
son Township,  a  steel  bridge  in  Washington 
Township  and  three  small  bridges  in  Patoka 
Township. 

Greenfield,  Ind.— Until  10  a.  m.,  Nov.  2,  by 
Charles  H.  Tray.  County  Auditor,  for  con- 
structing  bridge. 

Rushville,  Ind.— Until  2  p.  m..  Nov.  4,  by 
Albert  L.  Winship.  County  Auditor,  for  re- 
pair of  bridges  and  for  buiding  grade. 

Whitefish  Point,  Mich. — Until  Nov.  11.  by 
Frank  House,  according  to  reports,  for  build- 
ing bridge  over  Tahquemanon  River. 

Linneus,  Mo.— Until  Nov.  2,  by  T.  L.  Mc- 
Michael,  County  Surveyor,  for  constructing 
11  bridges. 

Beaufort,  N.  C. — Until  noon.  Nov.  20.  by 
Capt.  Earl  I.  Brown.  U.  S.  Engrs..  Wilming- 
ton. N.  C.  for  constructing  steel  draw-span 
highway  bridge  with  pile  and  concrete  foun- 
dations, on  Core  Creek,  near  Beaufort.  Of- 
ficial advertisement  will  be  found  elsewhere 
in  this   issue. 

Fremont,  Neb. — Until  noon.  Nov.  10,  by 
Jas.  A.  Donahue,  County  Clerk,  for  construc- 
tion and  erection  of  superstructures,  sub- 
structures and  approaches  of  all  new  bridges 
and  for  furnishing  materials  for  same. 

Lincoln,  Neb. — Until  2  p.  m..  Nov.  2,  by 
W.  L.  Dawson,  County  Clerk,  for  construct- 
ing reinforced  concrete  culvert   on   O  St. 

Buffalo,  N.  Y.— Until  Oct.  30,  Francis  G. 
Ward.  Commissioner  Public  Works,  for  the 
construction  of  a  temporary  foot  bridge  over 
the  Ohio  Basin  Slip  at  Miami  St. 

Zanesvllle,  O. — Until  noon.  Nov.  2,  by  L. 
E.  Brelsford.  County  Auditor,  for  construct- 
ing concrete  abutment  at  west  end  of  river 
swing  bridge  at    Philo. 

Cincinnati.  O. — Until  noon,  Nov.  13.  by 
County  Commissioners.  P'rod  Dreihs,  Clerk, 
for  the  following  county  work:  Under  Speci- 
fications No.  820,  for  concrete  bridge  on 
Main  St..  near  Deerfleld  Road,  in  Madison- 
vllle,    Columbia   Township. 

Toledo,  O.— Until  10  a.  m.,  Nov.  11.  by 
County  Commissioners.  for  constructing 
bridge  and  abutments  over  Swan  Creek  on 
Road  No.  366  in  Adams  Township. 

Alma,  N.  B. — Until  noon.  Nov.  2.  by  John 
Morrlssv.  Chief  Commissioner.  Department 
Public  Works.  Fredericton.  N.  B.,  for  re- 
building  Point  Wolfe  Bridge  at  Alma. 

Elgin,  N.  B.— Until  noon.  Nov.  2.  by  Johc 
Morrissv.  Chief  Commissioner.  Department 
Public  Works.  Fredericton.  N.  B..  for  re- 
building River  View  Bridge  over  PoUet  River. 
St.  Jacques,  N.  B. — Until  noon.  Nov.  2, 
by  John   Morrlssy.   Chief  Commissioner,   De- 


partment of  Public  Works.  Fredericton.  N. 
B..  for  rebuilding  Silver  Stream  Mouth 
bridge. 


Buildings. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states; 

Milford,  Del — Until  3  p.  m..  Nov.  27,  by 
James  Kno.x  Taylor,  Supervising  Architect. 
Washington,  D.  C,  for  the  construction 
complete  of  the  U.  S.  Post  Orilce  at  Milford. 
Del. 

Chicago,  III. — Until  noon.  Nov.  4,  by  Spe- 
cial l^ark  Commission,  A.  W.  O'Neill,  Secre- 
tary, Room  .■)01,  200  Randolph  St.,  for  the 
plumbing  work  at  the  McCormlck  Municipal 
playground. 

Chicago,  III.— Until  noon,  Nov.  4.  by  Spe- 
cial Park  Commission.  A.  W.  O'Neill,  Secre- 
tary, Room  501,  200  Randolph  St.,  for  the 
general  construction  of  shelter  houses  and 
brick  fence  posts  at  the  McCormick  munici- 
pal playground,  at  Sawyer  Ave.  and  27th  St. 

Lebanon,  Ind. — Until  1  p.  m.,  Dec.  7.  by 
B.  F.  Herdrlch.  County  Auditor,  for  remodel- 
ing county  jail  and  equipping  cells  with 
locks. 

Newton,  Kan. — Until  3  p.  m..  Dec.  1,  by 
James  Knox  Taylor,  for  the  construction 
(including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  the 
U.    S.    Post   OflSce  at  Newton. 

Baltimore,  Md. — Until  noon.  Nov.  5,  by 
Board  of  ilanagers,  at  Governor's  Office. 
Room  500,  Union  Trust  Bldg.,  Baltimore,  for 
the  construction,  labor  and  materials  of 
brick  dormitory  cottage,  for  the  Women's 
Group  of  the  Springfield  State  Hospital  for 
the  Insane  of  the  State  of  Maryland,  near 
Sykesville.  Walter  M.  Gieske,  Architect, 
Room    606.\,    Equitable    Bldg.,    Baltimore. 

Ship  Island.  Miss.— Until  3  p.  ra.,  Nov.  23. 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington.  D.  C.  for  the  construction 
of  quarters  and  executive  buildings  at  Gulf 
Quai-antine    Station.    Ship  Island.   Miss. 

St.  Joseph,  Mo. — Until  3  p.  m..  Nov.  2,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C.,  for  painting  and  decorat- 
ing U.  S.  Post  Office  at  St.  Joseph. 

Fort  Hancock,  N.  J.— Until  3  p.  m.,  Nov. 
IS,  by  W.  J.  Hawkins,  Constructing  Q.  M.. 
U.  S.  A.,  for  new  plumbing  and  construction 
in  Barracks  22,  23,  24  and  25  at  this  post. 

Carlisle,  Pa.— Until  3  p.  m.,  Dec.  2,  by 
James  Knox  Taylor,  Supervising  Architect. 
Washington,  D.  C.,  for  the  construction  (in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  the 
U.    S.    Post    Office  at  Carlisle. 

Hazelton,  Pa. — Until  3  p.  m.,  Nov.  25,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington.  D.  C.  for  the  construction,  in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring,  of  U. 
S.  Post  Office  at  Hazelton. 

Philadelphia,  Pa.— Until  11  a.  m.,  Nov.  21. 
by  Bureau  Tards  and  Docks.  Navy  Depart- 
ment. Washington.  D.  C.  for  additions  to 
and  alterations  in  the  Naval  Hospital  Build- 
ings at  Philadelphia. 

Pittsburg,  Pa.— Until  10:30  a.  m..  Oct.  29. 
by  Edward  G.  Lang,  Director  Public  Safety, 
for  electric  wiring  of  Penn  Ave.  police  sta- 
tion. Edward  Stotz,  Architect.  Monongahela 
Bank  Bldg. 

Manchester,  Va.— Until  3  p.  m..  Nov.  30, 
bv  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  D.  C,  for  the  construc- 
tion complete  of  the  U.  S.  Post  Office  at 
Manchester. 

National  Soldiers  Home,  Va. — Until  Nov. 
5,  bv  Jolin  T.  Hume,  Treasurer,  Southern 
Branch,  N.  H.  D.  V.,  National  Soldiers 
Home,  for  furnishing  material  and  construct- 
ing steel  ceilings  in  governor's  quarters  and 
barracks  and  for  installing  intercommuni- 
cating teleplione  system  in  hospital  building 
No.  39,  furnishing  and  installing  metal  dry- 
ing rooms  in  main  laundry  and  hospital 
laundry. 

Leamington,  Ont. — Until  4:30  p.  m.,  Nov.  3. 
bv  Nap  Tessier,  Secretary  Department  Public 
Works,  Ottawa,  Ont.,  for  constructing  public 
building  at   I^eamington. 

Parkhill,  Ont.— Until  4:30  p.  m.,  Nov.  3, 
by  Nap  Tessier,  Secretary  Department  Pub- 
lic Works.  Ottawa,  Ont.,  for  constructing 
public  building  at  this  place. 

Roads  and  Streets.' 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states; 

East  St.  Louis.  III.— Until  Oct.  31.  by  Board 
Local  Improvements,  for  Improvement  of 
26th    St..    the    work    including    1,240    cu.    yds. 


carlh  excavation  placed  In  llll;  4.800  cu.  yds. 
earth  till  In  excess  of  excavation;  5,790  lln. 
ft.  sandstone  curb  set  on  concrete:  10,882 
sq.  yds.  vitrified  brick  laid  on  6  In.  con- 
crete; 240  lln.  ft.  15-ln.  vitrified  clay  drain 
pipe. 

Corydon,  Ind. — Until  2  p.  m..  Nov.  4,  by 
Frank  E.  Watson,  County  Auditor,  for  the 
construction  of  a  free  gravel  road  or  mac- 
adamized road  In  Jackson  Township.  Also 
for,  the  construction  of  a  free  gravel  or 
macadamized   road  In  Spencer  Township. 

Crawfordsviile,  Ind. — Until  10  a.  m..  Nov. 
7.  by  B.  U.  Engle.  County  Auditor,  for  Im- 
provement  nf   iiubllc    highway. 

Greenfield,   Ind Until  10  a.   m.,  Nov.   2.  by 

Charles  H.  Tray.  County  Auditor,  for  Im- 
provement of  a  gravel  road. 

Hartford  City,  Ind. — Until  noon,  Nov.  2. 
by  L.  W.  Daugherty.  County  Auditor,  for 
constructing  macadam  road. 

Lafayette.  Ind. — Until  2  p.  m.,  Nov.  6,  by 
J.  P.  Foreman.  County  Auditor,  for  con- 
structing three  gravel  roads. 

Muncie,  Ind. — Until  10  a.  m.,  Nov.  4,  by 
Jas.  E.  Davis.  County  Auditor,  for  Improve- 
ment of  14   liighwiys. 

Wabash,  Ind.— Until  10  a.  m..  Nov.  20.  by 
J.  P.  Noftzger,  County  Auditor,  for  grading, 
draining  and  graveling  public  highway. 

Winamac,  Ind. — Until  noon,  Nov.  5,  by 
Ellis  S.  Rees,  County  Auditor,  for  improve- 
ment and  construction  of  roads. 

Lexington,  Ky.— Until  Oct.  31.  by  W.  M. 
Bateman,  Superintendent  Public  Works,  for 
constructing  concrete  sidewalks  on  portions 
of  four  streets. 

Kansas  City,  Mo. — Until  11  a.  m.,  Nov.  5. 
by  J.  L.  Darnell.  City  Engineer,  for  the  fol- 
lowing works:  (Constructing  creosoted  block 
pavement  on  14th  St.;  remacadamizing  parts 
of  Main  St.  and  loth  St.;  15  contracts  for 
constructing  asphalt  pavement;  6  contracts 
for  constructing  brick  pavement. 

Cape  May  C.  H.,  N.  J. — Until  noon,  Nov. 
4.  by  Anthony  B.  Smith.  County  Road  Di- 
rector, for  constructing  2.094  miles  of  gravel 
road.  R.  Fendall  Smith,  County  Engineer. 
Ocean   City,   N.   J. 

Albany,  N.  Y.— Until  3  p.  m..  Nov.  2,  by 
Board  of  Contract  and  Supply.  Isidore 
Wachsman.  Secretary,  for  improvement  of 
Sherman  St..  by  grading,  curbing  and  pav- 
ing the  carriageway  with  vitrified  fire  clay 
paving  blocks,  repairing  and  laying  side- 
walks with  flags  and  vitrified  blocks  and 
building  receiving  basins.  Bond  for  $2,500 
required   with  bid. 

Ashland,  O. — Until  Nov.  9,  by  Mayor  and 
Village  Council,  for  grading,  curbing  and 
paving  on  Church  St.  and  for  constructing 
sidewalks  and  grading  on  Carroll  St. 

Cleveland,  O. — Until  11  a.  m..  Nov.  14.  by 
County  Conimisisoners.  William  F.  Black. 
Clerk,'  for  the  improvement  of  iiayfield  Road 
from  Warrensville  Road  easterly  to  the  east- 
erly   line   of    Euclid  Township. 

Pittsburg,  Pa. — Until  10  a.  m..  Oct.  30,  by 
A.  B.  Shepherd,  Director  Public  Works,  tor 
one  contract  for  grading,  curbing  and  pav- 
ing with  lizonier  blockstone,  three  contracts 
for  grading,  curbing  and  paving  with  re- 
pressed vitrified  brick  and  two  contracts  for 
grading,  curbing  and  paving  with  repressed 
vitrified  brick  paving  and  Hillside  repressed 
vitrified  brick  paving,   class  A. 

Scottdale,  Pa. — Until  S  p.  ra.,  Nov.  6,  by 
Borough  Clerk,  for  paving  -Arthur  Ave.,  the 
work  mcludlng  2.400  cu.  yds.  grading;  4.900 
sq.  yds.  vitrified  brick  or  block;  3.200  lin.  ft. 
sandstone  or  concrete  curb,  and  350  lin.  ft. 
backing  stone.  J.  B.  Hogg,  Borough  Engi- 
neer,  Connellsville,   Pa. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Dodge,  la. — Until  5  p.  m..  Nov.  16,  by 
Citv  Clerk,  for  constructing  sanitary-  sewers 
in  loth  St..  4th  Ave.  south.  7th  Ave.  south, 
19th  St.  and  in  10th  St.,  in  West  Fort  Dodge. 

South  Bend,  Ind. — Until  Nov.  10.  by  Board 
Public  Works,  for  constructing  sewer  in  Jef- 
ferson and   Hine  Sts. 

Marshall,  III.— Until  Nov.  12.  by  Board  Lo- 
cal Improvements,  for  constructing  about 
two  miles  of  reinforced  concrete  and  vitrified 
pipe  sewers.  Paige  &  Stock.  Engineers.  Ar- 
cade. Room  109.  116  South  6th  St.,  Terrc 
Haute,  Ind. 

Clarksdale,  Miss. — See  under  Bids  Asked — 
Water  Suppl>-. 

Albany.  N.  Y.— Until  3  p.  m..  Nov.  2.  by 
Board  of  Contract  and  Supply.  Isidore 
Wachsman.  Si-cretarv.  for  constructing  12- 
In.  sewer  In  Mvrtle  Ave.  (bond  for  $700  with 
bid)  and  12-in.  sewer  in  Morris  St.  (bond  for 
$350  with  bid). 
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Buffalo.  N.  Y.— Until  11  a.  m..  Oct.  30,  by 
F.  G.  Ward,  Commissioner  Public  Works, 
for  constructing  12-in.  tile  sewer  in  Goemble 
St..    and  a   similar   sewer  in   Hedley   St. 

Haverstraw,  N.  Y. — Until  7:30  p.  m..  Nov. 
4,  by  Village  Trustees,  Henry  F.  Dorl.  Clerk, 
for  constructing  sewer  system,  the  work  in- 
cluding: 2.470  ft.  of  36-in.  brick  or  com- 
bination concrete  and  brick  sewer;  1,170  ft. 
of  30-in.  brick  or  combination  concrete  and 
brick  sewer:  970  ft.  of  IS-ln.  double  strength 
vitrified  pipe  sewer;  2,332  ft.  of  15-in.  double 
strength  vitrified  pipe  sewer:  1,832  ft.  of  12- 
in.  double  strength  vitrified  pipe  sewer;  4,890 
ft.  of  10-in.  double  strength  vitrified  pipe 
sewer:  37.375  ft.  of  S-in.  double  strength 
vitrified  pipe  sewer.  Alexander  Potter.  Con- 
sulting Engineer.  143  Liberty  St..  New  York. 

Springfield.  O. — Until  noon,  Nov.  5.  by 
Board  Public  Service.  Wm.  H.  Mahoney, 
Clerk,  for  installing  sewers  in  parts  of  South 
Fountain  Ave..  Lagonda  Ave..  Carr  St.,  Eu- 
clid Ave..  Pleasant  St.  and  Yellow  Springs 
St.  Work  includes:  580  ft.  of  41-in..  910  ft. 
of  30-in..  1,110  ft.  of  IS-in..  1.150  ft.  of  15-in.. 
900  ft.  of  12-in..  1.840  ft.  of  10-in.,  4,662  ft. 
of  S-in.   and   9.384    ft.   of  6-in.   sewer. 

New  Cumberland.  Pa. — Until  5  p.  m..  Nov. 
2.  by  JI.  A.  HofE.  Chairman  Sewerage  Com- 
mittee, for  labor  and  materials  for  con- 
structing storm  water  sewers  in  5th  St. 

Pittsburg.  Pa.— Until  10  a.  m..  Oct.  30.  by 
A.  B.  Shepherd.  Director  Public  Works,  for 
seven  contracts  for  constructing  8-in.  to  lo- 
in, pipe  sewers. 

Salt  Lake  City,  Utah.— Until  8  p.  m..  Nov. 
6.  by  Board  Public  Works,  L.  C.  Kelsey,  City 
Engineer,  for  constructing  Sewer  Extension 
No.    211. 

Appleton,  Wis. — Until  4  p.  m.,-  Nov.  4,  by 
E.  L.  Williams.  City  Clerk,  for  constructing 
sewer  in  Harris  St. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Gadsden,  Ala. — Until  noon,  Nov.  12,  by 
Mayor  J.  D.  Dunlap,  for  water  works  exten- 
sions and  improvements.  Certified  check  for 
$1,000   required  with  bid. 

San  Diego,  Cal. — Until  10  a.  m.,  Nov.  12, 
by  Board  Public  Works,  F.  H.  Dixon,  Clerk, 
for  constructing  reservoir.  Estimated  cost 
is   $121,000. 

Fort  Dodge,  la.— Until  2  p.  m..  Nov.  12,  by 
Oakland  Cemetery  Association.  B.  E.  Can- 
field.  Secretary,  for  construction  of  2,500  gal- 
lon steel  tank  on  75-ft.  tower. 

Saint  Marys,  Kan.— Until  Nov.  10.  by  City 
Clerk,  for  constructing  water  works  to  cost 
about  $47,000.  Burns  &  McDonnell,  Engi- 
neers. Kansas  City,  Mo. 

Clarksdale,  Miss. — Until  S  p.  m.,  Nov.  10, 
by  M.  W.  Purnell.  City  Clerk,  for  construct- 
ing about  1\  miles  S-in.  house  sewers,  % 
miles  6-in.  water  mains,  including  hydrants 
and  valves,  also  a  reservoir  about  80  ft.  long. 
55  ft.  wide  and  9  ft.  deep,  with  metal  shingle 
roof.  Deposit  required  $600.  Walter  G. 
Kirkpatrick,   Engineer,   Jackson,  Miss. 

Fort  Slocum  (P,  O.,  New  Rochelle),  N.  Y. — 
Until  11  a.  m..  Nov.  7.  by  Capt.  Peter  Mur- 
ray. Constructing  Q.  M..  U.  S.  A.,  for  labor 
and  materials  for  extending  water  mains — 
about  600  ft.  of  4-in.  pipe. 

Shawnee,  O. — Until  noon,  Nov.  5.  by  Vil- 
lage Clerk,  for  furnishing  and  layinsr  about 
9.433  ft.  of  4.  6  and  8-in.  cast  iron  water 
pipe  with  valves,  hydrants,  etc.  Bradbury 
&  Shute.  Engineers.  Hayden  Bldg..  Colum- 
bus. O.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Alhambra.  Cal. — Drainage  Ditch. —  Until 
7:30  p.  m..  Nov.  4.  bv  Trustees  East  San 
Gabriel  Levee  District.  Q.  A.  Lobingier. 
Clerk,  for  constructing  drainage  ditch,  two 
miles  long  and  40  ft.  wide. 

Estherville.  la.— Ditch  Work— Until  Nov. 
11,  bv  Countv  Auditor,  for  constructing  Ditch 
No.   i6,  requiring  7,800  cu.  yds.  excavation. 

Rockwell  City,  la.— Drain.  —  Until  noon, 
Nov.  6  bv  Countv  Auditor,  for  constructing 
Drain  97.  consisting  of  3.600  ft.  16-in..  1.500 
ft.  14-in..  1.000  ft.  12-in.  and  600  ft.  8-in. 
tile. 

Clifford,  Ind.— Drain —Until  2  p.  m.,  Oct. 
31.  by  J.  S.  Foust.  Commissioner,  for  con- 
struction of  change  in  drain  in  Flatrock 
Township. 

Peru,  Ind.— Ditch  Work. — Until  2  p.  m., 
Nov.    6.    by    David    Kercha,    County   Commis- 


sioner of  Drainage,  for  constructing  ditch 
and  branches  in  Perry  Township. 

Winchester,  Ind,— Ditch  Work.— Until  10:30 
a.  m.,  Oct.  30,  by  A.  L.  Wright.  Commis- 
sioner, at  office  of  County  Surveyor,  for  the 
construction  and  furiii.-:|iing  materials  for  a 
ditch  in  A\'ashington  Township. 

North  Mankato  (P,  O.  Mankato).  Minn. — 
Dike.— Until  Oct.  31.  by  C.  A.  Kene.  Village 
Kecorder.   for  constructing  dike. 

Port  Burwell,  Ont.— Dredging.  Etc.— Until 
4:30  p.  m.,  Nov.  3.  by  Nap.  Tessler,  Secre- 
tary Department  Public  Works,  Ottawa,  Ont., 
for  extension   to  breakwater  and  dredging. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

San  Francisco,  Cal — Pier  and  Shed. — Until 
9:15  a.  m.,  Nov.  19,  by  State  Harbor  Com- 
missioners, W.  B.  Thorpe,  Secretar>',  tor 
labor  and  materials  (except  cement,  creo- 
soted  mooring  piles  and  track  rails  with  fish 
plates)  for  the  construction  of  a  pier  and 
shed  over  same,  at  foot  of  First  and  Town- 
send  Sts.  The  materials  to  be  used  in  this 
work  will  consist  of  the  requisite  quantities 
of  fresh  cut.  close  grained  Douglas  yellow  fir 
piles,  creosoted  piles,  merchantable  yellow 
fir  lumber,  staves  for  cylinders,  band  iron. 
Portland  cement,  sand,  crushed  rock,  rein- 
forcing material,  castings,  steel  I-beams, 
steel  plates  and  angles,  bolts,  rivets  and 
spikes,  car  springs,  steel  rails  and  fasten- 
ings, asphalt,  paving  brick,  glass,  window 
frames,  rolling  steel  shutters,  etc. 

Fort  Riley,  Kan — Corral  Fences. — Until  10 
a.  m.,  Nov.  5,  by  Capt.  W.  M.  Whitman,  Con- 
structing Q.  M.,  for  construction  of  corral 
fences  and  gates. 

Buffalo,  Minn.— Electric  Light  Plant. — Un- 
til S  p.  m..  Oct.  29,  by  H.  C.  West,  Village 
Recorder,  for  the  installation  of  electrical 
apparatus  and  construction  material  for  pole 
lines  and  wiring. 

St.  Louis,  Mo. — Drv  Dock. — Until  noon. 
Nov.  28.  by  Capt.  G.  R.  Lukesh.  U.  S.  Engrs.. 
Secretary  Mississippi  River  Commission.  Lig- 
gett Bldg..  St.  Louis,  for  constructing  side 
haul  railway  dry  dock. 

Albany,  N.  Y — Canal  Work.— Until  noon. 
Nov.  17.  by  F.  C.  Stevens.  Superintendent 
of  Public  Works,  for  Contract  No.  40  and 
Contract  No.  46.  and  until  noon.  Nov.  IS.  for 
Contract  No.  41.  Contract  No.  47  and  Con- 
tract No.  68.  New  York  State  Barge  Canal. 
The  work  is  as  follows:  Contract  No.  40. 
Erie  Canal.  Section  10 — For  the  improvement 
of  the  Erie  Canal  from  Lockport  to  Sulphur 
Springs  Guard  Lock.  Length.  4.84  miles. 
Contract  No.  41.  Erie  Canal,  Section  9 — For 
building  embankments  at  Irondequoit  Creek 
Crossing.  Length,  about  O.S  mile.  Contract 
No.  46.  Erie  Canal.  Section  7 — For  the  con- 
struction of  the  canal  from  Fox  Ridge  to  the 
southeast  comer  of  the  town  of  Gelan 
Length.  9.44  miles.  Contract  No.  47,  Erie 
Canal.  Section  8 — For  the  construction  of  the 
canal  from  the  southeast  corner  of  the  town 
of  Galen  to  a  point  near  the  N.  Y.  C.  &  H. 
R.  R.  R.  crossing  at  Lyons.  Length,  14.46 
miles.  Contract  No.  68.  Champlain  Canal. 
Section  1 — For  constructing  in  the  Hudson 
River.  Lock  No.  3  at  Mechanicsville:  Lock 
No.  4  at  Stillwater,  and  Lock  No.  5  at 
Northumberland,  together  with  accompany- 
ing land  construction.  Length,  about  1.4 
miles. 

New  York,  N.  Y. — Borings. — Until  11  a.  m., 
Nov.  17,  by  Board  of  Water  Supply.  Thomas 
Hassett.  Secretary.  299  Broadway,  for  mak- 
ing borings  along  one  or  more  lines  south  of 
Hill  View  Reservoir,  lying  mainly  in  the 
boroughs  of  the  Bronx.  Manhattan  and 
Brooklyn,  including  lines  crossing  the  Har- 
lem River,  probably  between  7th  Ave.  and 
Washington  Bridge  and  the  East  River,  ap- 
proximately between  the  Williamsburg  and 
Brooklyn  bridges.  Certified  check  for  $3,000 
required  with  bid. 

Plattsburg  Barracks  (P.  O.,  Plattsburg). 
N.  Y.— Electric  Light  Svstem. —  Until  10 
a.  m..  Nov.  18,  by  Constructing  Q.  M..  for 
the  construction  of  transformer  sub-station, 
for  furnishing  electric  current,  and  for  con- 
struction of  electric  lighting  system  at  this 
post. 

Toledo,  O. — Driving  Piling. — Until  noon. 
Nov.  4,  by  Board  Public  Service.  Reynold 
Volt.  Secretary,  for  material  and  driving 
piling  at  the  intake  crib  of  water  works 
pumping  station.  Certified  check  for  $100 
required  with  bid. 

Pittsburg,  Pa.— Street  Lighting. — Until  10 
a.  m..  Oct.  30.  by  A.  B.  Shepherd.  Director 
Public  Works,  for  furnishing  incandescent 
mantel  lights  to  the  city  on  its  streets, 
boulevards,  alleys,  bridges,  byways  and 
parks,  for  one.   two  and  three  years. 

Fort  Myer,  Va. — Fences.  Corrals. — Until  11 
a.   m..   Nov.    18,   by  Capt.    B.   B.   Hyer,   Con- 


structing Q.  M..  U.  S.  A.,  for  construction  of 
fences  and  corrals  for  artillery  stables  at 
Fort  .Myer.  Official  advertisement  will  be 
f<>und   elsewhere   in  this  issue. 

Moncton,  N.  B.— Railway.— Until  Oct.  3T, 
by  D.  Pottlnger.  General  .Manager,  for  the 
construction  of  a  line  of  railway  from  Har- 
mony Station,  on  the  P.  E.  I.  Railway,  to 
Hlmlra,    a    distance   of   about    ten    miles. 

Blue  Rocks,  N.  S — Breakwater.— Until  4:30 
p.  m.,  Nov.  6,  by  Nap.  Tessler,  Secretary  De- 
partment  Public  Works,  Ottawa,  Ont.,  for 
constructing  breakwater  at  Jilue  Rocks. 

Ottawa,  Ont.— Wharf,  Pier  Extension.— Un- 
til Nov.  16.  by  Nap  Tessler.  Secretary  De- 
partment Public  Works.  Ottawa.  Ont.,  for 
constructing  wharf  at  Polnte  a  Brousseau, 
yue. ;  also  for  construction  of  an  extension 
to  head  block  of  pier  at  Riviere  Blanche, 
Que. 

Peterboro,  Ont, — Canal  Work.— Until  4  p. 
m.,  Nov.  17,  by  L.  K.  Jones,  Secretary  De- 
partment of  Railways  and  Canals,  Ottawa, 
Ont.,  for  constructing  the  Lindsay  Section 
of  the  Trent  Canal.  Plans,  etc..  with  Chief 
Engineer  at  Ottawa  and  at  office  of  Super- 
intending  Engineer,    Trent   Canal,    Peterboro. 

Cap  St.  Ignace,  Que.— Wharf.- Until  4:30 
p.  m.,  Nov.  13.  by  Nap  Tessler.  Secretary 
liepartment  Public  Works.  Ottawa.  Ont  ,  for 
constriictlne   whiuf   lid.- 

Materials,Machines,Supplies,Tool,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cal.— Valves.— Until  3  p.  m., 
Nov.  2,  by  Water  Commissioners,  440  South 
Hill  St..  for  furnishing  339  hub  end  gate 
\'alves   and    gate    caps. 

Los  Angeles,  Cal — Steel.  Mixers.  Etc  — 
Until  Oct.  30.  by  Board  of  Works,  for  fur- 
nishing a  quantity  of  reinforcing  steel;  also 
for  furnishing  electric  hoists,  air  receivers, 
reinforcing  steel,  concrete  mixers,  tunnel 
cars,  rails  and  splice  bars  for  the  Aqueduct 
construction.  Plans,  etc..  with  Bureau  of 
the  Los  .\ngeles  Aqueduct.  1102  Central  Bldg. 

Washington,  D.  C— Unloading  Cranes.— 
Until  10:30  a.  m..  Nov.  16.  bv  Capt.  F.  C. 
Hoggs,  General  Purchasing  Officer.  Isthmian 
Canal  Commission,  for  furnishing  three  rap- 
id unloading  cranes — Circular  475.  Official 
advertisement  will  be  found  elsewhere  In 
this   issue. 

Washington,  D.  C.— Tanks,  Pipe  Covering. 
—Until  2  p.  m.,  Nov.  5.  by  Bernard  R.  Green, 
Superintendent  of  Construction,  office  of 
building  for  National  Museum.  Library  of 
Congress,  for  furnishing  and  delivering  the 
pressure,  feed  heater,  blow-oft  and  oil  tanks. 
one  of  each,  and  for  the  non-conducting  pipe 
covering  required  for  the  new  building  for 
the   National   Museum. 

Washington,  D,  C— Marble  Columns. — Un- 
til 2  p.  m..  Nov.  11.  by  Bernard  R.  Gteen. 
Superintendent  of  Construction.  office  of 
building  for  National  .Museum.  Librar>'  of 
Congress.  Washington.  D.  C.  for  furnishing 
and  delivering  "Breccia  Stazzlma"  marble 
column  shafts  required  for  the  screens  In  the 
rotunda  of  the  new  building  for  the  National 
Museum. 

Chicago,  III. — Machinery. — Until  11  a.  m., 
Nov.  2.  by  Department  Public  Works.  Room 
705,  No.  200  Randolph  St.,  for  the  coal  and 
ashes  machinery  required  In  connection  with 
the  construction  of  the  new  City  Hall  build- 
ing. 

Tompkinsville,  N.  Y. — Machinerj-.  —  Until 
Nov.  10,  by  Light  House  Engineer,  for  fur- 
nishing and  installing  machinery  in  new 
lamp  shop  of  U.  S.  Lighthouse  Depot  at 
Tompkinsville. 

Pittsburg.  Pa — Metal  Filing  Cases. — Until 
10  a.  m..  Oct.  30,  by  A.  B.  Shepherd,  Director 
Public  Works,  for  furnishing,  erecting  and 
adjusting  metal  filing  cases  for  Bureau  of 
Water. 

Sherman,  Tex. — Machlne^^■.  Pumps. — Until 
7:30  p.  m..  Nov.  2,  by  rienry  Zimmerman. 
City  Secretary,  for  certain  electrical  machln- 
er>'  and  deep  well  pumps.  P.  C.  Thurmond, 
City  Engineer. 

Fond  Du  Lac,  Wis. — Portland  Cement. — 
Adjustable  Steel  Centering  Co.,  Fond  Du 
Lac,  Wis.,  want  to  be  quoted  prices  immedi- 
ately on  about  240  bbls.  Portland  cement,  t. 
o.  b.  Fond  Du  Lac,  for  No\eraber  shipment. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Mobile,  Ala.— Church— Jett  Brothers  Con- 
tracting Co..  .Mobile,  for  the  erection  of  the 
St.  Francis  St.  Baptist  Church. 

Harrlsburg.  Ark.— Bridge.— J.  E.  Clanton. 
Tyronza.     Ark.,    at    $9,500.     for    constructing 
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steel     bililgt'    iiVLT    St. 
Marked   Tiei. 

Downlevllle,  Cal.  —  Brkipi-s.  —  Western 
BrIUm-  &  I'diistruetlon  Co..  at  $3,950,  for 
steel  brIilKc-  t.ver  i^lttle  Triuke.-,  and  at 
t3.S7.")  for  hrldni'  i"  1  Hiwiilivllle  for  ci>uiit.v. 
Los  Angeles,  Cal.— Pavini;.  — Kalrelilld,  Gil 
more  &  \\lltun  Co.,  at  »i:!.OiMi.  lor  pavlnK 
South  -Main  St.   with  asphalt. 

San  Francisco,  Cal.  —  Kiro  rlstenis.— C. 
CoKhill.  ul  {U.r.oii.  for  oonstniclln);  two  lire 
clslerii.s:  Kty.-iliinc  ("onstruelion  (,'0..  at  tlu,- 
39s.  tiir  I'onstnulliK;  three  elsteriis. 

San  Francisco,  Cal.— Sewer.— City  Street 
Iniproviiiiiiil  Co..  al  »24,!I38.  for  laying  sew- 
er In   I'liHiai  and  Devlsadero  bts. 

Burlington,  Coio. — Water  Works.  —  Ues 
Jloines  r.ii.Ui'  &  lion  Works.  Des  Moines, 
la.,  lor  insUilling  water  \vorks  for  this  rity. 
Des  Moines,  la.— Laterals.  —  North  Side 
Plumbing  Co.  and  Kdward  Cutler,  for  sewer 
laterals  on  Harrison  Ave.  and  16th  St. 

Hartley,  la.— Kkotric  Light  Plant.— West- 
Inghouso  Co..  for  clectiital  apparatus;  to  the 
Minneapolis  Steel  <fc  Maehine  Co.,  of  .NJnne- 
apolis.  for  an  .SO-hp.  .gas  producer  engine. 
and  the  Electric  Construction  Co.,  Sioux 
Falls,  to  place  the  poles  and  wires  for  loe 
eleetiic   light  system. 

Bioomington,  III.— Sewer.— D.  H.  Uider 
Blooniington.  at  J2,617,  for  construetmg  sew- 
er in  Mailison  St. 

Cairo,  Ili.—Sewcrs.— Board  Local  Improve- 
fiients  has  awarded  following  sewer  con- 
tracts: City  Construction  Co.,  St.  Louis  Mo. 
at  following  bid  for  constructing  vitrihed 
m-ne  sewersT  29lh  St..  i^.2:,l:  30th  St.,  «3..i4S  ; 
sist  St.  $3,551 -,  32d  St.,  J3.379;  33d  St..  U.M- 
Decatur,  III.— Sewers.- Geo.  B.  Tutlle,  at 
$5.S2.">.  for  coiisirueting  two  sewers. 

Franklin  Grove,  111. — Water  Mains. — B.  F. 
Sheets  &  Son,  Oregon.  111.,  tor  laying  water 
mains  for  village. 

Ottawa,  111.— Bridge.— A.  M.  Blodgett  Con- 
struction Co.,  Kansas  City,  Kan.,  at  $19..-)39, 
for  sub-slructuie  work,  including  thi;  razing 
of  the  old  bridge  and  the  concrete  masonry 
•work  on  tlie  piers  and  abutments,  for  bridge 
at  this  place.  The  contract  for  the  siee 
superstructure  was  awarded  to  .Modern  Steel 
Structural  i-;o.,  of  Waukesha,  Wis.,  at  $bi,,490. 
Marshall,  III.— Sewer  System.— Mercantile 
Bridge  &  Concrete  Tile  Co.,  Paris,  111.,  at 
JIT.OUO,  tor  installing  sanitary  sewer  system 
for  this  place. 

Peoria,  111.— Bridge.— Missouri  Bridge  & 
Iron  Co..  at  $3,299,  for  bridge  in  town  of 
Chillicothe.  Biidge  is  to  be  of  steel  and  iron, 
80  ft  long,  main  span  16  ft.  roadway  ol  b- 
in  oak  lloor  with  a  34-ft.  approach  of  like 
roadway  tloor,  resting  on  conciete  masonry 
abutments  with  wings  and  on  two  steel 
tubes. 

Peoria,  III.— Bridges.— Schmitt  Construction 
Co  at  $1.77S.  for  constructing  bridge  in 
Elmwood.  to  be  of  steel  and  iron.  nU-tt.  long 
span,  with  14-ft.  roadway  and  3-in.  oak  tloor 
resting  on  two  concrete  masonry  abutments 
with  four  wings.  Missouri  Bridge  &  Iron 
Co  .  St.  Louis,  Mo.,  at  $1,000.  was  awarded 
contiuct  for  bridge  over  La  Marsh  Creek. 

Chicago,  III.— Concrete  Piles.— U.  H  Per- 
kins. Aicliitect  of  the  Chicago  Board  of  Edu- 
cation, lias  awarded  the  Raymond  Concrete 
Pile  Co  of  New  York  and  Chicago  the  con- 
tract for  placing  Riiymond  concrete  piles  in 
the  foundations  of  the  Bowen  School  at 
South  Chicago. 

QuIncy,  III.— Sewer.— Peter  Simons,  at  $1,- 
195.   for  sewer  in  7th  St. 

Rockford,  III.— Paving.— Standard  Paving 
Co  Chicago,  111.,  at  $49,339,  for  paving  on 
East  Side  and  West  Side. 

Rockford,  III.— Sewer.— G.  Man.oti,  at  $2,- 
000.    for  sewer   in   Gardner   Ave. 

Rockford,  III.— Power  Plant.  —  Rockford 
Concrete  Construction  Co.,  to  build  new 
plant  and  to  make  improvements  for  the 
Rockford  Electric  Co.  at  Its  power  station 
on  east  side  of  the  river. 

Springfield,  111.— Sewer.— Henry  Nekh  Con- 
tracting Co.,  at  following  bid.  for  construct- 
ing south  end  sewer:  Per  lin.  ft  .  sewer,  4  ft 
deep,  $3.35;  2-ln.  outlet,  per  lin.  ft.,  $0.50, 
manholes,  $30  each.  The  total  cost  of  the 
Improvement  will  be  $20,000. 

Franklin,  Ind.— Bridges.— W.  C.  Halstead  & 
Co..  Indianapolis.  Ind.,  at  $1,200,  for  three 
bridges  for  lounty. 

Indianapolis,  Ind.— Paving.  Sewer.— Wood- 
lawn  Ave.,  with  brick  roadway  and  curb, 
American  Construction  Co.;  25th  St..  with 
cement  walks.  Win.  H.  Holt:  inain  drain  In 
Sherman  St.,  510  ft.,  K.  F.  Perkins,  at  $3.79 
per  Un.  ft. 

Louisville,  Ky.— Sewer  Work —Henry  Bick- 
el  Constrticllon  Co..  at  $12,000,  for  construct- 
ing sewer  in  Breckinridge  St.;  Herr  &   Raf- 


lus.  Columbus,  O.,  at  $7, "00,  for  sewer  In 
C.reen  St. 

Elwood,  Kan.— Pile  Work.— ('apt.  Kdward 
II.  Sehulz.  ('.  S.  lOngrs.,  baa  awarded  the 
Knvinopd  Concreti'  Pile  Co..  of  New  York 
ami  Chicago,  contract  for  placing  reinforced 
concrete  piles  in  thi'  Missouri  Itlver,  near  Kl- 
wood,  Kans.  These  piles  will  be  used  for 
holding  revetments  in  some  river  improve- 
ment work  tliat  Is  being  carried  out  there. 

Houma.  La.— School  House.  —  Caldwell 
Bros..  I(ir  ccmstructlon  of  Terrebonne  high 
school  building. 

Boston,  Mass. — Paving  Work.  —  .lohn  I. 
Fitzgerald,  s  Bridge  Court,  for  repaying  on 
Scolley   Sr|.   and    Bromlleld    St. 

Detroit,  Mich.— Ciiurch. — Henry  Carew,  for 
new  brick  cluirch  for  St.  Louis  Roman  Cath- 
olic congregation;  to  cost  $80,000.  H.  .1.  Rill 
is  architect. 

Detroit,  Mich.— Sewer. — John  Ginzei  Co., 
for  CiimiiliiU  .Vve.  sewer  and  outlet. 

Escanaba,  M  Jch.— Postoffice.  —  Hoag  & 
Hoffman,  .Vpiih-ton.  Wis.,  for  U.  S.  Postoffice 
here. 

Grand  Rapids,  Mich. — Tiieatre.  —  M.  D. 
Morgan,  for  new  $14,000  theatre  on  North 
-Market  St. 

Hillsdale,  Mich.— Sewer.  —  Shoeoraft  & 
.'^w.nk.  Coldwater.  iMich..  at  $4,590,  for 
••South-East"    sewer    work. 

Chlshoim,  Minn.— City  Hall.— RadclifCe  & 
Price.  Uuluth,  Minn.,  for  erecting  city  hall 
for   this  city. 

Minneapolis,  Minn. — Theatre. — M.  McMil- 
lan, to  elect  the  superstructure  of  the  thea- 
tre building  at  14  4th  St.  for  the  S.  H.  Chute 
Co. 

Riverhead,  L.  I.— Muralt  &  Co.,  of  New 
York,  have  secured  the  contract  for  the  en- 
largement and  improvement  of  the  liydro- 
electiic  plant  of  the  Riverhead  Electric  Co., 
of   Riverhead.    L.   I. 

St.  Paul,  Minn. — Sewer. — O'Neil  &  Preston, 
at  $1,314.  for  sewer  in  Y'ork  St. 

Two  Harbors,  Minn. — Sewer. — Tliomas  & 
McCoy.  Duluth,  Jlinn.,  at  $2,537,  for  main 
sewer  in   Spruce   St. 

St.  Louis,  Mo.— Paving. — Board  Public  Im- 
provements has  awarded  following  contracts 
for  street  improvements:  North  Dakota, 
between  Compton  and  Virginia.  Ruecking 
Construction  Co.,  $3,749;  Peni-ose,  between 
Fair  and  Newstead,  Granite  Bituminous  Pav- 
ing Co.,  $26.4SS;  Red  Bud,  between  Penrose 
and  Florissant,  same.  $23,106;  Shawmut 
Place,  between  Julian  and  Wells,  same,  $23,- 
060;  Temple  Place,  between  Minerva  and 
Weils,  same,  $1,193;  Ridge,  between  Hamilton 
and  Hodiamont.  same,  $11,726;  Lawrence,  be- 
tween  Magnolia  and  Shaw,   same.    $31,943. 

Butte,  Mont. — Grading.  Sewer.— Jesse  Hud- 
illeston.  for  grading  of  Excelsior  from  Anti- 
mony to  Waukesha  at  22  cts.  per  cu.  yd.  lor 
excavation  and  33  cts.  for  embankment.  M. 
Bardsen,  at  $1,350,   for  two  sewers. 

Bridgeton,  N.  J.— Post  Office. — W.  F.  Hol- 
rten  Co..  New  Y'ork.  for  erection  of  U.  S. 
Post  Office  building  here. 

Trenton,  l^J.  J. — City  Hall.— James  G'.  Doak 
&  Co..  Pliiladelphia,  Pa.,  for  constructing 
new  City  Hall. 

New  York,  N.  Y. — Concrete  Piles.  —  The 
Raymond  Concrete  Pile  Co.,  of  New  York 
and  Chicago,  for  placing  Raymond  concrete 
piles  in  the  foundations  of  the  new  Metro- 
politan car  barns  that  are  to  be  erected  at 
54th  St.   and  9th  Ave.,  New  Y'ork. 

Rochester,  N.  Y.— Outlet  Sewer.  —  F.  C. 
Lauer  &  Sons  Co.,  at  $20,075.  for  construct- 
ing outlet  se-n'cr  in  North  Water  St. 

Rochester,  N.  Y.-  Paving.  Sewer. — Whit- 
more,  Raulier  &  Vicinus.  at  $8. "28.  for  as- 
phalt pavement  on  Westminster  Road;  Julius 
Friedrichs  &  Co.,  at  $2,171,  for  sewer  and 
walks  on  Randolph  St. 

Cincinnati,  O.— Fire  Engine  House. — F. 
Beckman  &  Sons,  for  erection  of  new  engine 
house  at  Maple  and  Circle  Aves. 

Lisbon,  O. — Bridges.— Central  Concrete  & 
Construction  Co.,  Canton,  O.,  for  erecting 
five  county  bridges,  as  follows:  Bridge  at 
Fredericktown.  $CS7.  two  in  Salineville  to 
cost  $773  and  $319,  one  in  'Madison  Township 
to  cost  $360.  and  one  in  New  Waterford  to 
cost  $504. 

Mansfield,  O,— Pike  Road.— Carroll  &  Gru- 
ber,  Caledonia.  O..  at  $17,778,  for  construct- 
ing 3%   miles  of  pike  road. 

Reading  (P.  O.,  Cincinnati),  O. — Water 
Mains.— .lohn  Ryan,  at  $1,600.  for  extending 
water  mains  for  villa.ge. 

Youngstown.  O. — Warehouse. — John  Link, 
for  erecting  3-storv  brick  .and  stone  ware- 
house. S5x43  ft  .  for  Albert  Buehrle.  Miller 
&    Ford,   .•\rcliitects. 

Warren,  O. — Power  Line. — H.  J.  Poff,  to 
orecl    poles    and    string    high    tension    wires 


from  power  plant  in  Newton  Falls  to  this 
city  for  Hydro- Electric  Co.  About  500  poles 
will  be  erected  and  three  wires  strung.  BenJ. 
Kallus  has  contract  for  erecting  brick,  47x.i2 
ft.,    iiower    nation. 

Dewey,  Okla. — School  House. — J.  B.  Brew- 
ster. Cirr.vv  llle,  Kan.,  for  erecting  new  high 
school   builiing  here. 

.  Sayre,  Okla.  — Building —W.  K.  Rice,  at 
$21,410.   for  new  school  building. 

Astoria,  Ore. —  Reservoir. — Palmberg,  Good- 
ing &•  .MattsMii.  Portland.  Ore.,  for  construc- 
tion  <if  20.000. 000  gallon   reservoir  for  city. 

Portland,  Ore.— Electric  Plant. — The  con- 
tracting engineering  office  of  Edwin  G. 
Anime  has  been  awarded  the  contract  for 
the  installation  fif  the  600-hp.  hydro-eli-ctrlc 
plant  of  the  Three  Sisters  Mining  &  Milling 
Co. 

Elizabeth,  Pa. — Sewers. — James  Nixon  for 
sewering  the  Pittsburg-Buffalo  Coal  Co.'s 
new  town  of  Marianna.  in  Washington  Coun- 
ty. Work  includes  about  two  miles  of 
sewers. 

Lebanon,  Pa.— Bridge.— Nashville  Bridge 
Co.,  Nashville.  Tenn..  for  two  steel  bridges 
for  county,  to  cost  about  $2,000  each. 

North  East.  Pa.— Sewer.s. — William  Simp- 
son r>r  installing  sewer;  work  is  to  be  com- 
pleted  by   Doc.    15. 

Philadelphia,  Pa.— Coal  Pocket.— The  Wil- 
liam Steele  &  Sons  Co.,  for  a  coal  pocket 
at  the  northeast  corner  of  10th  and  Norris 
Sts..  to  cost  $34,000.  for  Reading  Ry.  The 
buildings  will  ail  be  of  concrete  and  will 
consist  of  a  20-ft.  trestle,  a  shed,  stable  and 
office. 

Watsontown,  Pa. — Sewers. — Coryell  Con- 
struction Ci'..  Williamsport.  Pa.,  for  exten- 
sion   'if  town    sewer  system. 

El  PaEO,  Tex.— High  School.— T.  R.  Fran- 
cis for  erection  of  new  school  in  .\Iundry 
Heights. 

Logan,  Utah.— Bridge.— M.  E.  Idle  of  Mid- 
land Bridge  Co..  at  $5,590.  for  constructing 
steel  bridge  over  Bear  River:  110-ft.  span, 
16-ft.    roadway. 

Fond  du  Lac,  Wis. — Sewer. — Chris  John- 
son. Oshkosh.  W'is..  at  $1,838,  for  sewer  In 
Nor.h  Main   St. 

Cumberland,     Wis Water    Works. — J.     G. 

Robertson.     St.     Paul,     Minn.,     for    installing 
water  works  for  city. 

PROJECTED  WORK. 

Bridges. 

Items  Arranged  Alphabetically  by  States. 

Arkadelphia,  Ark. — County  Court  has  ap- 
inopriated  .^l.TiOO  for  constructing  two  bridges 
over  (^adiia    River. 

Batesvilie.  Ark. — County  Court  has  de- 
cid'-tl   tii   tniild    ri\e  steel   bi'idges. 

Bentonviile,  Ark. — County  Court  has  pro- 
vided for  building  bridge  over  the  Spavinaw 
between  Gravette  and   Decatur. 

Mena,  Ark. — An  appropriation  of  $9,000  has 
been  made  liy  County  for  constructing  three 
steel   bridges. 

Paris,  Ark. — County  Court  has  made  ap- 
propriation for  building  steel  bridge  over 
Scott's  Creek,  and  for  completion  of  steel 
bridge   over  Petit   .Ie.an  River. 

Fresno,  Cai. — County  Supervisors  have  di- 
rected County  Surveyor  McKay  to  prepare 
plans  and  specifications  for  a  $5,000  bridge  to 
be  erected  at  Reedley. 

San  Francisco,  Cal. — M.  Marston.  City  En- 
gineer, is  to  jirepare  plans  and  estimates  of 
cost   lt>r  the  Mission  .-Vve.   \'iaduct. 

Visaiia,  Cal. — County  Supervisors  are  re- 
cei\ini^  plans  and  specifications  for  a  steel 
or  wood  bridge  to  be  erected  over  Kings 
River,   near   Tiaver. 

Des  Moines,  la.— C  R.  I.  &  P.  Ry.,  C,  B. 
&  Q.  Ry.  and  M.  &  St.  L.  Ry.  have  submit- 
ted proposition  to  city  for  the  construction 
of  a  viaduct  over  and  across  the  railroad 
tracks  in  West  Ues  Moines.  A.  J.  Mathis  is 
Mayor. 

Marshailtown.  la. — City  Council  Is  consid- 
ering building  concrete  bridge  on  13th  St. 

Cambridge,  III.  -.\.  N.  John.son.  State  En- 
gineer. Siuinglieid.  111.,  is  to  make  estimates 
of  cost  for  tiie  erection  of  two  bridges  over 
Rock  River  for  Henry  and  Rock  Island  Coun- 
ties. 

Princeton.  Ind. — County  Commissioners  re- 
jected all  bids  received  Oct.  12.  for  building 
and  repairing  30  county  bridges  and  new 
bids  will  be  called  for.  The  Vincennes  Bridge 
Co..  at  alHUit   $13,000.   was  low  bidder. 

Carlisle,  Ky. — Local  parties  are  to  form 
coinpanv  for  the  purpose  of  building  a  toll 
bridge    over    Licking    River    at    Parks    Ferry 
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Franchise  has  been  asked  of  Counts'  Fiscal 
Court. 

Baltimore,  Md. — Harbor  Engineer  Lackey 
is  planning  to  rebuild  Pratt  St.  bridge  over 
Jones'  Falls  120  ft.  wide  to  conform  with 
the  width  of  Pratt  St.  west  of  the  falls.  The 
bridge  is  now  8U  ft.  wide. 

Takoma  Park,  Md.  (P.  O.,  Washington,  D. 
C.). — Village  Council  has  approved  plans  and 
specifications  for  steel  and  concrete  bridge 
to  be  erected  over  Sligo  Stream  and  bids 
will  be  asked  at  once.  W.  G.  Piatt  is  Mayor. 
W.  J.  Douglass,  Washington,  D.  C,  is  Con- 
sulting Engineer.  Bridge  will  be  250  ft.  long 
and  16  ft.   wide. 

Detroit,  Mich.— City  proposes  to  issue  $1,- 
300.000  of  bonds  for  constructing  Belle  Isle 
Bridge. 

Lansing,  Mich. — City  Engineer  is  to  pre- 
pare plans  and  specifications  for  concrete 
and  steel,  single  span.  40  ft.  wide,  bridge,  to 
be  erected  over  Cedar  River  at  Cedar  St. 

Owosso,  Mich. — City  will  vote  Nov.  3  on 
giving  $2,500  toward  a  bridge  to  be  built 
over  the  river  here  by  the  Ann  Arbor  R.  R. 
J.  Wanbecq  is  Resident  Engineer,  A.  A.  R. 
R.,    Toledo.    O. 

St.  Louis,  Mo.— A.  J.  O'Reilly,  President 
Board  Public  Improvements,  has  submitted 
to  the  Board  plans  and  specifications  for 
the  piers  for  the  municipal  free  bridge  to  be 
erected  at  Chouteau  Ave.  Ordinance  will  be 
submitted  to  Municipal  Assembly  and  con- 
tract can  then  be  let  for  the  piers,  which 
will  cost  about  $666,277.  According  to  the 
estimates  the  work  will  include:  Excavation 
for  caissons,  26,865  cu.  yds,  caissons  and 
cribs,  21,345  cu.  yds.;  cut  limestone  to  face 
masonry,  including  backing.  i9,.636  cu.  yds., 
granite  coping  stones,  207  cu.  yds.,  granite 
nosing  stones,  151  cu.  yds.,  limestone  belting 
courses,  including  hacking.  498  cu.  yds., 
limestone  coping,  310  cu.  yds.  About  $2,000,- 
000  has  been  allotted  for  the  construction  ,ot 
the  bridge  and  a  bill  is  now  before  the  Mu- 
nicipal Assembly  to  authorize  the  employ- 
ment of  engineers  for  the  work. 

Missoula,  Mont.— Waddell  &  Harrington. 
Kansas  Citv,  Mo.,  have  been  employed  by 
Countv  Commissioners  to  prepare  plans  for 
the  Higgins  Ave.  bridge.  County  has  set 
aside   $135,000   for   its   construction. 

Bridgeport,  N.  'V. — Towns  of  Cicero  and 
Sullivan  will  vote  Nov.  3  on  spending  $9,000 
for  new  bridge  over  Chittenango  Creek  at 
Bridgeport. 

Cincinnati,  O.— Norfolk  &  Western  R.  R., 
J  E  Crawford,  Bridge  Engineer,  Roanoke, 
Va  ,  proposes  to  construct  steel  bridge  at 
Ferris  Ave..  Hyde  Park,  to  replace  present 
wooden   structure. 

Cincinnati,  O. — Ordinance  is  before  Council 
to  appropriate  $50,000  for  repairing  and  re- 
constructing Liberty  St.  viaduct. 

Zanesville,  O. — Ordinance  is  before  Coun- 
cil that  the  citv  engineer  be  instructed  to 
prepare  plans  and  the  estimate  of  the  cost 
of  constructing  a  bridge  over  the  C.  &  M. 
V.  tracks  from  Maysville  Ave.  at  the  en- 
trance of  Eppley   Ave. 

Pittsburg,  Pa.— New  Liberty  Bridge  Co. 
lias  been  chartered,  with  capital  stock  of 
$5  000.  and  proposes  to  build  a  span  across 
the  Monongahela  River,  from  a  point  m  the 
6th  Ward.  526  ft.  east  of  the  Pennsylvania 
R  R  bridge,  straight  across  to  the  southerly 
side  of  Manor  St..  30th  Ward.  The  bridge  is 
connected  with  a  tunnel  system  on  the 
South  Side.  John  F.  and  P.  H.  Mueller  and 
Adolph  Stedwig.  the  incorporators,  have 
plans  to  put  two  tunnels  through  Mt.  Wash- 
ington. 

Philadelphia,  Pa.— Millard  Construction 
Co..  at  $27,000,  was  low  bidder  Oct.  14  for 
the  construction  of  a  reinforced  concrete 
bridge  with  a  span  of  70  ft.  on  the  Ime  Oi 
Fox  St.  over  the  Richmond  branch  of  the 
Reading  Ry.  for  the  city. 

Fort  Worth,  Tex.— City  Council  is  consid- 
ering widening  7th  St.  bridge  an  additional 
20   ft. 
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Oroville.  Cal.— Western  Pacific  Ry.,  accord- 
ing to  reports,  will  make  this  city  a  division 
point  and  will  erect  shops  and  round  house 
here  The  shops  and  yard  according  to  tne 
report  will  cover  75  acres  and  there  will  be 
30  miles  of  track  in  the  yard.  A  30-stall 
round  house  will  also  be  built.  E.  Oliver, 
Oroville,  is  Division   Engineer. 

Denver,  Colo.— Officials  of  the  Colorado  & 
Southern  Rv.,  H.  W.  Cowan.  Chief  Engineer, 
Denver,  have  been  inspecting  south  of  the 
branch  line  which  the  company  proposes  to 
build  from  Pueblo  to  Walsenburg.  'The  com - 
panv  has  completed  its  surveys  and  advices 
frorn     this     citv     state     that     work    may     be 


started  early  in  the  year.  The  company  Is 
also  planning  an  e.xtension  from  Wellington 
to  Cheyenne,  Wyo. 

Tampa,  Fla. — Seaboard  Air  Line  Ry.,  W. 
L.  Scddon,  Chief  Engineer,  Portsmouth,  Va., 
is  stated  to  have  purchased  2.500  M.  ft.  B. 
.M.  of  lumber  to  be  used  in  terminal  con- 
struction work  at  Grassy  Island. 

Welser,  Idaho. — Oregon  Midland  Ry.  Co., 
incorporated  with  capital  stock  of  $100,000, 
lias  filed  its  articles  of  incorporation  at  Sa- 
Itfin,  Ore.  The  company  proposes  to  build  a 
line  from  this  city  to  the  Tillamook  Bay 
country  in  Oregon,  touching  at  Salem.  The 
incorporators  are  C.  M.  Conry,  Miller  Mur- 
doch and  Robert  Caples  of  Portland,  and 
John   P.   V^an  Orsdel,  a  civil  engineer. 

Owosso,  Mich. — New  Haven  Coal  Mining 
Co.  has  been  granted  franchise  by  City  Coun- 
cil to  enter  city  with  a  steam  railroad  from 
the  company's  mines,  six  miles  north.  Land 
for  a  terminal  has  been  puix-hased  here  and 
the  road  will  be  finished  this  winter.  City 
will  vote  Nov.  3  on  giving  company  $2,500 
towards  the  building  of  a  bridge  so  that  the 
road  can  get  into  the  city.  The  bridge  will 
he  built  liy  the  Ann  Arbor  R.  R.,  it  Is  said. 
■  los.  Wanbecq..  Toledo,  O.,  is  Engineer,  Ann 
Aibor  R.   R. 

Deer  River,  Minn. — ^Minneapolis  &  Rainy 
River  Ry.  Co.,  of  Minneapolis,  F.  A.  Bill,  Sec- 
retary, has  increased  its  capital  stock  from 
$1,000,000  to  $2,000,000.  S.  D.  Patrick,  Deer 
River,   is  Chief  Engineer. 

Crow  Wing,  Minn. — Cayuna  Iron  Range  Ry. 
Co.  has  been  incorporated  with  a  capital 
stock  of  $100,000,  and  proposes  to  construct 
a  line  of  railway  from  Crow  Wing,  Crow 
Wing  County,  easterly  to  Douglas  County, 
Wisconsin,  thence  to  Superior.  The  incor- 
porators are:  Kuyler  Adams,  Deerwood, 
Minn.;  H.  D.  Fryberger,  Duluth,  and  H.  C. 
Fulton.  Duluth. 

St.  Paul,  Minn.- St.  Paul  Bridge  &  Ter- 
minal Co.,  incorporated  with  capital  stock  of 
500.000,  proposes  to  construct  2\i.  miles  of 
railway,  including  a  steel  draw  bridge  over 
the  river.  The  bridge  will  be  about  800  ft. 
long.  The  projected  line  will  be  used  for 
hauling  live  stock  for  the  terminals  at  Day- 
tons  Bluff  to  the  South  St.  Paul  Yards.  The 
I'nion  Stock  Yard  Co.  is  interested.  L.  F. 
Swift  is  President,  William  Magivny  is  Vice 
President,  Alexander  McKeehnie  Secretary 
and  Treasurer,  and  Josepli  Strawhorn  Gen- 
eral Manager. 

Natchez,  Miss. — Chamber  of  Commerce  has 
appointed  committee  to  secure  subscriptions 
for  the  proposed  railway  from  Meridian  to 
Natchez.  Surveys  for  the  road  are  reported 
under  wa>'. 

Raleigh,  N.  C— Boulee  &  Western  R.  R. 
Co.  has  been  chartered  with  capital  stock  of 
$150,000  and  proposes  to  construct  a  railroad 
through  Chatham  and  Randolph  Counties — 
14  miles,  from  Causey,  Chatham  County,  to 
a  point  on  Deer  River  in  Randolph  County. 
The  incorporators  are;  J.  H.  Dunlap, 
Charles  Burnes.  C.  M.  Andrews,  W.  T. 
Brooks,  J.   H.    Kneedy  and  C.  C.   Burns. 

Albuquerque,  N.  Mex. — Dominion  Construc- 
tion Co..  which  has  contract  for  building  the 
extension  of  the  New  Mexico  Central  Ry.  to 
this  citv.  is  stated  to  have  opened  offices  in 
this  citv  preliminary  to  beginning  work  on 
its  contract.  The  construction  plant  of  the 
company  is  now  in  the  Estancia  Valley. 

El    Reno,  Okia Fort  Smith  &  Western   R. 

R.,  W.  M.  Bushnell.  General  Manager,  Fort 
Smith,  Ark.,  according  to  advices  from  this 
city,  has  decided  to  begin  construction  on  its 
extension   southwest  to    the    Red    River. 

Guthrie,  Okla. — Oklahoma.  Mexico  &  Pa- 
cific Rv.  Co.  has  filed  an  amended  charter 
l)v  which  a  change  of  route  is  made,  leaving 
oiit  Kiowa  and  Greer  Counties.  The  road  as 
now  proposed  is  to  start  at  Oklahoma  City, 
building  in  a  northwesterly  direction  through 
Oklahoma,  Canadian,  Caddo.  Washita,  Cus- 
ter, Dewev,  Ellis,  Woodward,  Beaver,  Texas 
and  Cimarron  Counties  to  Kenton  in  the  last 
named  countv.  A  branch  is  also  contem- 
plated from  Oklahoma  City  through  Grady 
County. 

Memphis,  Tenn.— It  is  reported  here  that 
construction  of  the  Gulf  &  Magnolia  North- 
ern R.  R.,  which  recently  secured  a  charter 
under  the  laws  of  Arkansas,  will  be  started 
by  the  first  of  the  year.  The  line  will  be  40 
miles  in  length  and  will  run  from  Hope. 
\rk  ,  to  Magnolia,  passing  through  Hemp- 
stead, Nevada  and  Columbia  Counties.  The 
road  which  is  virtually  an  extension  of  the 
Louisiana  &  Arkansas,  will  make  connection 
with  both  the  St.  Louis,  Iron  Mountain  & 
Southern  and  the  Rock  Island  system  at 
Hope  while  connection  will  be  made  with  the 
St  Louis.  Southwestern  at  Waldo  and  with 
the   Louisiana    &   Northwestern  at  Magnolia.^ 

Cleburne,  Tex.— Active  operations  are  to  be 
taken  up  soon,  it  Is  said,  for  building  a  rail- 
road from  Dallas  to  Hamilton  via  Egan  and 
Cleburne.     The  project  is  being  promoted  by 


W.  A.  McDonald,  Secretary-Treasurer  of  the 
Dallas,  Cleburne  &  Southwestern  Ry.  Co. 

Electric  Railways. 
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Heber,  Ark.— City  f'oun<il  has  granteJ 
franchise  for  electric  light  system  and  street 
railway   to  W.   H.   Horton  and   C.   F.   Crosby. 

Berkeley,  Cal.— City  Council  has  granted 
franchise  to  Key  Route  R.  R.  for  the  use  of 
Sacramento    St.    for   Its   electric    railway. 

Hanford,  Cal. — Fresno.  HanfonI  &  Summit 
L.ike  Intervirlian  Ry.  Co.  has  hf.-n  chartered 
with  an  authorized  capital  stock  of  $1,000,- 
000.  The  company  proposes  to  construct  60 
miles  of  road  between  Hanford.  Grangevllle 
and  I.emoore  In  Kings  County  and  Fresno. 
Malaga.  Fowler.  Selma.  Kingsliurg  .ind  La- 
ton  in  Fresno  County.  TIh-  prlnclp:il  plac(? 
of  business  will  be  at  HanfonI.  The  com- 
pany has  been  promoted  by  F.  .S.  Granger. 
Ilanford.  who  Is  the  principal  stockholder, 
and  secured  most  of  the  friinchises.  L.  A. 
Nares.   Fresno,  Cal.,   Is   President. 

Marysville,  Cal. — Advices  from  this  city 
state  Ih.it  work  Is  to  be  started  here  early 
next  month  on  the  construction  of  the  Cali- 
fornia  Midland    Ry.   to   Hammonton. 

San  Francisco,  Cal. — The  Fillmore  Street 
Ttnprovement  Co.  has  offered  to  contribute 
$12,500  toward  the  building  of  an  electric 
line  along  Gough  St.,  from  .Market  to  Mc- 
Allister Sts. 

San  Rafael,  Cal. — Charles  Murphy.  Corte 
Madera.  Cal..  has  applied  to  County  Super- 
visors for  a  franchise  to  run  an  electric  road 
on  the  County  roads  of  southern  Marin 
County.  The  proposed  road  would  he  oper- 
ated by  ,in  overhe.id  trollev  and  extend  fron* 
Sausalito  to  .Mill  Valley,  Belvedere  and  San 
Rafael. 

Santa  Ana,  Cal. — Pacific  Electric  Co.  has 
secured  right  of  way  from  Talbert  to  Hunt- 
ington Beach  for  its  proposed  electric  rail- 
way from  this  city  to  the  latter  place. 

Ventura,  Cal. — Ventura  &  Los  .\ngeles  Ter- 
minal Ry.  Co.  has  secured  franchise  for 
electric  railway  from  Main  St.  in  this  citv 
down  Oak  to  Meta,  thence  to  Olive,  to  Park 
Row.  to  Ventura  Ave.  and  to  the  cement 
uuarry  in  the  Matlija  canyon,  a  distance  of 
about  5  miles. 

St.  Libory,  III. — With  principal  offices  In 
this  place  and  capital  stock  of  $100,000,  the- 
St.  Louis  &  St.  Libory  R.  R.  Co.  has  been 
incorporated  The  incorporators  are;  E.  L. 
Thomas.  John  T.  Taylor.  D.  O.  Thomas,  C. 
A.  Heinzelmann  and  Gustavo  A.   Becker. 

Rantoul,  III.— W.  I.  Moore,  Kankakee.  HI., 
is  making  preliminary  surveys  for  an  Inter- 
urban  railroad  from  Urbana  to  Rantoul  and 
thence  north  to  Kankakee.  The  surveys  are 
being  made  for  the  Chicago.  Kankakee  & 
Champaign    Ry.    Co..    of  Kankakee. 

Taylorville,  III. — W.  B.  Adams.  TaylorvIIIe. 
is  promoting  a  project  for  an  interurban  line 
from   tills  city   to  Nokomis. 

Terre  Haute,  Ind. — Terre  Haute,  India- 
napolis &  Eastern  Traction  Co.  has  planned 
to  build  a  spur  line  to  run  from  Shelburn, 
six  miles  north  of  Sullivan,  to  Hymera,  six 
miles  east  of  Shelburn.  The  spur  Is  to  pass 
through  several   villages. 

Battle  Creek,  Mich.— Michigan  I'nited  Rys. 
has  asked  new  franchise  here,  according  to 
terms  of  which  a  four-mile  extension  will  be 
made. 

Columbia,  Mo Proposition  has  been  made 

to  local  Commercial  Club  to  raise  $5,000  for 
making  preliminary  surveys  and  securing 
right  of  way  for  an  electric  railway  from 
Mexico.  Mo.."  to  this  city.  Proposed  road  Is 
30  miles  miles  long  and  will  cost  about  $500.- 
000.  O.  W.  Sprote,  President  of  the  General 
Electric  Inspection  Co.  of  St.  Louis,  and  V. 
M.  Dlsaftrey.  Superintendent  of  the  A.  J. 
Deare  Co..  Buffalo,  N.  Y..  are  promoting  the 
enterprise. 

Springfield,  Mo.— W.  S.  Cunningham,  Chief 
Engineer  Springfield  Traction  Co..  has  com- 
pleted the  survev  of  the  proposed  extension 
of  the  Monroe  St.  line  to  the  campus  of  the 
State  Normal   grounds. 

St.  Louis,  Mo.— County  Court  has  granted 
the  IVrn  Ridge  &  Western  R.  R.  Co.  an  ex- 
tension of  one  year  In  which  to  start  work 
on  Its  proposed  road  In  the  county.  The  line 
is  to  be  on  Olive  St.  road  and  will  run  be- 
tween St.   Louis  and  Creve  C'^eur  Lake. 

Omaha,  Neb.— Omaha  &  Council  Bluffs 
Street  Ry.  will  double  track  Its  line  to  the 
Florence  limits. 

Lincoln,  Neb.— Omaha.  Lincoln  &  South- 
eastern R.  R.  has  been  Incorporated  with  a 
capital  stock  of  $100,000,  and  proposes  ta 
build  a  line  between  this  city  and  Omaha. 
The  Incorporators  are  E.  S.  McNaul,  New- 
York:  C.  L.  Dundev.  Omaha;  N.  D.  Pound, 
Chicago;    L.   H.    Brumbaugh.    New   York;    I^ 
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G.  Ladcl.  Now  York;  F.  H.  liUe,  New  York; 
G.  K.  iMorfol.  New  York:  S.  St.  J.  Malven, 
Ni'W   Yiirk.  mill  l)e  Vor  Sholes,   Oinahu. 

Rochester,  N.  Y.  -Kiiclu-sl<i-  *  Miinllou 
lliMili  U  It.  Cii.,  will  start  work  early  In  the 
.s|irliiK  nil  liii|>Mivinii;   ll.s  .Manltmi   Uoach   line. 

Cleveland,  O.— Cleveland,  lilyrin,  Coshoc- 
ton ,t  Ziinfsvllle  Interurban  Co.,  according 
to  a  statement  of  J.  J.  Brelllnser,  Cleve- 
Inml,  Us  I'reslilent,  has  been  fully  financed 
and  the  construction  work  will  be  started 
within  two  weeks.  The  road  when  fully 
completed  will  cost  JG,672.0UU,  It  Is  said. 
The  new  corporation  has  taken  over  the  old 
Cleveland.  Urooklyn  &  Elyrlji  Co.  The  of- 
ficers are;  .1.  .1.  Hreltlnger.  Cleveland,  presi- 
dent; \V.  i;.  Urooks,  Klyria,  vice-president; 
J.  II.  Knisly,  Toledo,  secretary,  and  W.  E. 
Otlnian,  New   York,   treasurer. 

Mansfield,  O.  —  The  Mansfield  Itoilway. 
Li;;ni  ,V:  l',>wer  Co.  propose  to  build  tracks 
on  N.  l->iainond  St.  from  E.  Fourth  St.  to  the 
Central  I'ark  this  fall. 

Youngstow/n,  O.— L^ke  Erie  &  Y^oungstown 
R.  K.  Co.,  John  H.  Ruhlinan,  President, 
will  shorllv  apply  for  franchise  for  its  ter- 
minal in  this  city.  The  line  is  to  be  built 
between  this  city  and  Conneaut,  over  a  pri- 
vate rlRht  of  way,  and  proposes  using  gaso- 
line motor  cars. 

Albany,  Ore. — ..V.  Welch  has  been  granted 
cleriiie   .sinet   railway   franchi.se  here. 

Portland,  Ore. — Portland  Railway,  flight  & 
Power  Co.  ttili  e.vpend  $2,000,000  for  improve- 
ments and  extensions. 

Middlesex,  Pa. — Extension  of  route  of  Cum- 
berlaiiil  Uv.  Co.,  recently  granted  charter  to 
operate  in  Middlesex  Township,  Cumberland 
County,  has  been  approved.  Extension  covers 
13  miles  of  streets  in  Carlisle  and  townships 
in  that  vicinity.  \V.  E.  Glatfelter,  Balfour, 
Pa.,  is  President. 

Chattanooga,  Tenn. — S.  W.  Divine  and  J. 
H.  Springfield  liave  petitioned  County  Court 
for  a  franchise  to  erect  overhead  trolley 
wires  for  the  purpose  of  transmitting  power 
to  propel  electric  automobiles  or  trackless 
trolley  cars  from  this  city  to  Coulterville,  a 
distance  of  30  miles.  It  is  said  that  the  line 
will  eventually   be  extended  to  Dayton. 

Ogden,  Utah.— Ogden  Rapid  Transit  Co. 
has  asked  franchise  of  County  Commission- 
ers for  extending  its  line  through  Ogden 
Canyon    to    lluntsville. 

Snohomish,  Wash.  —  Messrs.  Dale  and 
Brown  of  the  Snohomish  Daily  Tribune  have 
asked  City  Council  for  a  franchise  on  a 
number  of  streets  lor  a  street  railway. 

Sewers. 

Items  Arranged  Alphabetically  by  States. 

Bessemer,  Ala. — New  bids  are  to  be  asked 
tor  completing   3rd   Ave.   storm   sewer. 

Montgomery,  Ala.— Election  is  to  be  held 
Dec.  H  to  vote  on  issuing  J2o,000  of  bonds 
for   extending   sanitary   sewers. 

Marvell,  Ark. — Surveys  have  been  made 
for  tlie  purpose  of  estimating  the  cost  of 
constru<ting  sewer  system  and  water  plant 
for    tliis    place. 

Newport,  Ark. — Council  has  accepted  plans 
and  speeitlcations  for  a  sewer  system  and 
has  appointed  a  board  consisting  of  N.  B. 
Wishon,  W.  B.  Ciiastain  and  John  ^V.  Stag- 
ton  to  carry  out  the  work. 

Chico,  Gal.— Residents  of  the  east  side  are 
planning  to  build  by  private  contract  sewer 
for  that  section  of  city.  John  Waterland 
and  Gus  Neubarth  are  interested. 

Monterey,  Cal. — Sewer  is  to  be  constructed 
on  Cass  and  Webster  Sts. 

Hayward,  Cal Board  Trustees  have  or- 
dered construction  of  sewers  in  3rd  St.  and 
Main  St. 

Rosevllle,  Cal. — Roseville  Chamber  of  Com- 
merce has  petitioned  County  Supervisors  to 
call  special  election  to  establish  sewer  dis- 
trict for  this  city.  Estimated  that  system 
can  be  Installed  for  about  $35,000. 

San  Francisco,  Cal. — BUI  has  been  passed 
ordering  construction  of  a  portion  of  the 
East  Potrero  intercepting  sewer  at  an  esti- 
mated cost  of  $130,000.  Sewers  to  cost  about 
$53,000  were  also  ordered.  M.  Manson  is 
City   Engineer. 

IVIonroe,  Ga. — Date  for  opening  bids  for 
constructing  sower  system  for  this  city  has 
been  postponed  from  Oct.  7.  F.  H.  Tliomas 
Is  City  Clerk. 

Grundy  Center,  la. — City  Council  has  de- 
cided not  to  have  work  started  on  the  new 
sewer  system  until  next  spring.  Iowa  En- 
gineering Co.,  Clinton,  la.,  are  the  engi- 
neers. 

Mason  City,  la Council  has  adopted  reso- 
lutions for  the  construction  of  a  number  of 
branch   sewers. 


Chicago,  III. — Ten  bids  were  received  Oct. 
15  by  Hoard  Local  Improvements  for  the 
construillon  of  the  Western  Ave.  sewer,  the 
bids  ranging  from  $427,609  to  $588,000.  The 
engineer's  estimate  was  $597,814.  John  W. 
I'"arley,  at  $127,609,  was  low  bidder,  and  the 
Federal  Improvement  Co.,  217  La  Salle  St., 
was  the  next  lowest. 

East  St.  Louis,  Ml.— Final  hearing  Is  to  be 
held  Oel.  2S  on  tlie  construction  of  a  sewer 
to  cost  $743,000.  The  VN'ork  will  include  a 
pumping  station  and  a  system  of  concrete 
sewers. 

Lincoln,  III. — Board  Local  Improvements  Is 
consicieiing  constructing  12-in.  sewer  Ip 
North   Hamilton   St. 

Mollne,  III. — City  Council  has  passed  ordi- 
nance for  construction  of  sewer  and  water 
system  for  the  6th  Ward.  Estimated  cost  is 
$45,000.  Clark  G.  Anderson  Is  City  Engi- 
neer. 

OIney,  III.— Special  election  is  to  be  held 
to   \..t,'   on    installing  sewer  system. 

Prophetstown,  lil.— Sewer  is  to  be  con- 
structed in  Locust  St.  at  a  cost  of  about 
$7,000. 

Quincy,  Ml. — Public  hearing  was  held  Oct. 
17  by  Board  Local  Improvements  regarding 
construction  of  North  End  sanitary  sewer 
system.  According  to  estimate  of  City  En- 
gineer Hancock  the  system  will  cost  about 
$54,000,  including  6. OSS  lin.  ft.  of  21x36  in. 
2-ring.  egg-shaped  brick  sewer  at  $4.56  per 
foot;  049  lin.  ft.  of  30-in.  pipe  sewer  at  $2.68 
per  lin.  ft.;  4.241  lin.  ft.  of  24-in.  pipe  sewer. 

Springfield,  III. — Council  has  passed  ordi- 
n.ance  for  the  construction  of  a  sewer  in  the 
south  end  of  the  city.  Sewer  is  to  be  brick. 
4  ft.  in  diameter,  and  1,800  ft.  long,  and  will 
cost  about    $7,200. 

Indianapolis,  Ind. — Board  Public  Works  has 
conIirme<l  resolution  for  construction  of 
Brightwood  sewer  system  and  bids  will  be 
asked  at  once.  Sewer  will  cost  about  $190.- 
000  and  will  be  built  of  concrete  or  brick 
ranging  in  diameter  from  2^  ft.  to  10  ft. 

Vincennes,  Ind. — Ordinance  is  to  come  be- 
fore City  Council  to  appropriate  $1,700  from 
the  general  fund  for  the  purpose  of  securing 
tlie  services  of  a  civil  engineer  to  prepare 
plans  and  specifications  for  a  general  sys- 
tem of  storm  and  sanitary  sewerage  for  tlie 
entire  city. 

Independence,  Kan. — City  Council  has 
adopted  plans  and  specifications  for  the  west 
side  sewer  and  bids  are  to  be  asked  at 
once. 

Lexington,  Ky — City  will  vote  Nov.  3  on 
issuing  $25,000  of  bonds  for  extending  main 
sewer  system.     J.    E.   Cassidy  is  City  Clerk. 

Lovfell,  Mass. — Council  has  appropriated 
$2u.(MHi  for  sewer  construction. 

Alpena,  Mich. — Council  has  decided  to  build 
new  brick  sewer  in  Cedar  St.,  the  work  to 
commence  at  once. 

Grand      Rapids,      Mich L.     W.     Anderson. 

City  Engnieer,  has  completed  plans  and 
specifications  for  the  pumps  which  are  to  be 
installed  in  the  four  sewer  pumping  sta- 
tions. 

Trenton,  Mich. — Mason  L.  Brown,  C.  E.. 
Detroit,  Mich.,  has  completed  plans  and 
specifications  for  sewer  sj'stem  for  this  vil- 
lage. Estimated  cost  is  $45,000.  John  M. 
Reid  is  Village  President. 

Carterville,  Mo. — City  Engineer  has  made 
preliminary  surveys  for  building  district 
sewers. 

Jopiin,  Mo. — Council  has  granted  permis- 
sion to  let  $25,000  of  work  by  private  con- 
tract. The  improvements  are  to  be  made  in 
the  Roanoke  addition  north  of  the  city.  Tliey 
include  the  building  of  sewers,  grading  of 
streets  and  the  buildmg  of  sidewalks. 

St.  Joseph,  Mo. — Board  Public  Works  lias 
decided  to  expend  $250,000  in  building  main 
sewers  tills  winter.  Accordin"  to  President 
Ryan  of  the  Board,  the  City  Council  will  be 
asked  to  autliorize  employment  of  additional 
assistance  in  the  preparation  of  plans  and 
specifications  for  the  work. 

St.  Joseph,  Mo. — Board  of  Public  Works 
will  call  for  bids  for  extending  Oak  Hill 
branch  of  Mitchell  Ave.  sewer.  An  issue  of 
$250,000  of  sewer  bonds  has  been   voted. 

Alliance,  Neb. — City  is  taking  steps  to  in- 
stall  sewer  system. 

Columbus,  Neb. — City  voted  Oct.  20  on  Is- 
suing  $1.11011  of  bonds   for  a   sewer  system. 

Paterson,  N.  J. — City  has  finally  decided  to 
join  the  trunk  sewer  project  of  the  Passaic 
Valley  Sewerage  Commission. 

Washington,  N.  J.— Committee,  A.  C.  God- 
frey. Chairinan.  has  recommended  that  steps 
be  taken  to  secure  a  sewer  system. 

Mount  Airy,  N.  C— Mount  -Airy  Sewerage 
Co.  has  lieen  chartered  with  capital  stock  of 
$10,000.  Rev.  R.  D.  Haymore,  Mount  Airy, 
is  the  principal  incorporator. 


Binghamton,  N.  V — City  has  been  granted 
pernil.xsion  to  extend  .Mill  St.  sewer  and  build 
a  sewer  in  South  Mozart  St.  D.  C  Henick 
Is   city    Engineer. 

Newburg,  N.  V.— Residents  of  Greenville 
have  petitioned  City  Council  to  construct  a 
1,400-ft.  sewer   in   that  section. 

Watertovtfn,  N.  Y. — Sewers  are  to  be  con- 
structed in  .Meadow,  .Maple,  Pine  and  West 
Alullln   .Sts.  at  a  cost  of  $8,550. 

Alliance,  O — State  Board  of  Health  has 
decided  that  this  city  must  erect  a  new 
sewage  disposal  plant.  It  will  cost  from  $60,- 
000  to  $75,000. 

Ashtabula,  O.— L.  A.  Amsden,  City  Engi- 
neer, has  completed  plans  for  the  new  west 
end   sewer  district. 

Gallon,  O. — Following  bids  were  received 
for  constructing  intercepting  sewer  for  this 
city:  A.  J.  Stough.  Gallon,  $27,887;  P 
Drake  &  Sons,  .Marion,  $22,384;  J.  .Murphy 
&  Co..  .Marlon.  $24,454;  I"nited  States  Con- 
struction Co.,  Columbus.  $23,389:  H.  J.  Clover. 
Lorain,  $22,026;  W.  H.  .Matthews.  Lorain. 
$23,440;  L.  P.  Batterfield,  Bucvrus,  $26,933; 
Stratton  &  Applegate.  Alliance.  $31,110; 
Price  &  Hurley,  .Marion.  $22,537.  The  engi- 
neer's  .•stlinate    for    the    work    was   $26,304. 

Hartweii  (P.  O.  Cincinnati),  O.— Riggs  & 
Sherman,  Toledo,  O.,  are  engineers  for  in- 
stalling new  system  of  sanitary  sewers  and 
sewage  disposal  for  this  place. 

Jefferson,  O. — County  Commissioners  have 
rejected  all  bids  received  Oct.  12.  for  con- 
structing sewer  for  court  house  and  county 
jail  building.  P.  C.  Rennick  is  County  Audi- 
tor. 

Niles,  O.— Board  Public  Service  has  asked 
Council  to  provide  funds  for  a  sewage  dis- 
posal plant. 

Enid,  Okla.— Special  election  is  to  be  held 
to  vote  on  issuance  of  $250,000  of  bonds  for 
storm   water   sewer. 

Sellwood  (P.  O.  Portland),  Ore.— Plans 
have  been  made  for  a  sewer  system  for  that 
part  of  city  west  of  E.  15th  St.  to  cost 
$100,000. 

Pottstown,  Pa. — Borough  is  considering  in- 
stalling 15  miles  of  sewers  and  a  sewage  dis- 
posal  plant.     Total  cost  is  $150,000. 

Wiikesbarre,  Pa.— Ordinance  is  before  City 
Council  providing  for  a  $212,000  loan.  Of  this 
sum  it  is  proposed  to  expend  $46,000  for  con- 
structing new  sewers  and  $10,000  for  con- 
structing storm  sewer  from  river  to  Scott  St. 

Providence.  R.  I — Resolution  is  before 
Boanl  of  .Aldermen  to  lay  out  Ophelia  St., 
preliminary  to  the  construction  o£  a  trunk 
sewer  in  Silver  Lake  District. 

Trenton,  Tenn.— City  Council  is  consider- 
ing installing  sewer  system. 

Arlington.  Tex. — Mayor  Weeks  has  ap- 
pointed committee  to  take  steps  for  installing 
sewer  s\'stem  for  city. 

Corpus  Christi,  Tex — James  Ingram.  Tay- 
lor. Tex.,  may  ask  franchise  here  for  in- 
stalling  sewer  system. 

Denton,  Tex.— City  has  voted  to  Issue 
bonds  for  sewerage  purposes.  N.  Weren- 
skiold.   Dallas.   Tex.,  is  Engineer. 

Monroe,  Wis.— City  has  decided  to  build 
5. ,0(1   ft.   long  sewer  to  cost  $4,000. 

Toronto,  Cnt. — Works  Committee  of  Citv 
Council  has  decided  on  site  for  erection  of 
proposed  sewage  disposal  plant  which  is  to 
cost  over  $2,000,000. 

Water  Supply. 

Items  Arranged  Alphabetically  by  States. 

Andalusia,  Ala. — Construction  of  water 
works  and  electric  light  plant  for  small  town 
near  here  is  proposed.  Water  will  be  taken 
from  wells  about  200  ft.  deep  and  electric 
light  plant  will  h.ave  60  to  70  arc  lights. 
Population  is  I.SOO  to  2.500.  H.  B.  Pope, 
Box    263.   And.alusia,   is   Engineer. 

Marvell,  Ark. — Surveys  have  been  made 
foi-  water  works  and  sewers  for  this  place. 

Riverside,  Cal. — The  Empire  Water  Co. 
has  been  incorporated  with  a  capital  stock 
of  $50,000.  The  directors  are:  W.  W.  Mc- 
Coy. T.  B.  Ward,  \..  T.  Van  Slyke  and 
others. 

Estes  Park,  Colo — Estes  Park  Water  Co. 
has  been  Incorporated  with  capital  stock  ol 
$20,000  by  J.   M.    Munson  and  others. 

Douglas,  Ga. — City  has  voted  to  Issue 
$35,000  of  bonds,  part  of  which  are  for  lighl 
and   water  plant. 

Julliette,  Ga. — The  city  contemplates  issu- 
ing bonds  for  constructing  water  works  anc 
electric  light  plant. 

Winterset,  la. — City  has  voted  to  lssu< 
$60,000  of  bonds  for  building  new  watei 
works. 

Hlllery,  III.— Cleveland.  Cincinnati.  Chicage 
&  St.   Louis  Ry.  proposes  to  construct  reser- 
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voir  and  erect  pumping  plant  here.  A.  E. 
Tripp.  Indianapolis,  Ind.,  is  Supervisor 
Water  Service. 

Granville,  III. — Village  will  vote  on  issuing 
$4,UU0  of  bonds  for  water  works. 

Neoga.  III. — Village  is  considering  install- 
ing water  works. 

Evansvllle,  Ind. — Following  bids  were  re- 
ceived Oct.  12  l).v  Water  Works  Board  for 
the  construction  of  a  filtration  plant:  Nor- 
wood Engineering  Co.,  of  Florence.  Mass., 
$245,000;  New  York  Continental  ,lewcl  Fil- 
tration Co.,  of  New  York,  $262,000;  Light- 
bodv  Construction  Co.,  Y'oungstown,  O., 
$270,000. 

Pendleton,  Ind. — West  Side  Water  Works 
Co.  has  been  organized  here.  J.  B.  Taylor 
is   President. 

Thorntown,  Ind, — Village  Council  has  ac- 
cepted proposition  of  Gen.  Anson  lliils  for 
expending  $10,000  or  more  in  putting  in  a 
water  works  system  here.  A  committee 
composed  of  C.  R.  Armstrong,  W.  C.  Burk 
and  R.  E.  Niven,  has  been  appointed  to 
meet  with  the  town  board  to  look  after  the 
matter. 

Ely,  Minn.— City  has  decided  to  install  an- 
other pump  at  the  light  and  water  plant, 
and  to  install  another  intake  to  be  used  in  a 
case  of  emergency. 

Amory,  Miss. — Committee  consisting  of  J. 
A.  Mayfield.  E.  G.  Smith  and  M.  P.  Redd 
have  been  appointed  to  take  steps  to  install 
water  works. 

Stone  Harbor,  N.  J. — The  Stone  Harbor 
Water  Company  has  been  incorporated  with 
a  capital  stock  of  $50,000  to  operate  water 
works  in  Stone  Harbor.  The  incorporators 
include:  Charles  A.  Farnum  and  C.  Horace 
Roberts. 

Brockport,  N.  Y. — Committee  consisting  of 
C.  P.  Lane.  JI.  A.  Cleveland  and  C.  T.  Mc- 
Farlane,  are  considering  securing  water  sup- 
ply for  this  place. 

Muskogee,  Okla,— City  has  voted  to  issue 
$550,000  in  bonds  for  water  and  sewer  ex- 
tensions. 

Salem,  O. — City  will  vote  Nov.  21  on  buy- 
ing local  water  works  plant  for  $131,000. 
John  E.   Scott   is  City   Engineer. 

Newport.  Ore. — City  is  to  issue  bonds  for 
installing    water    works. 

Quarryville,  Pa. — Borough  will  vote  on 
bonding  for  $25,000  tor  constructing  water 
works. 

Presho,  S,  Dak. — Village  has  voted  to  bond 
for  $6,000  for  installing  water  works. 

Yankton,  S.  Dak. — City  will  vote  on  issuing 
about  $1110,(1(10  I  if  bonds  for  the  installing  of 
new  water  s>"stem. 

Ennis,  Tex. — City  has  voted  to  issue  $13,- 
000  of  water  works  bonds. 

Goliad,  Tex. — Local  water  works  company 
has  been  purcliased  by  Joel  and  Jasper 
Sharper. 

Greenville,  Tex. — Citv  has  voted  an  issue 
of  $T6..iO0  of  bonds  with  which  to  construct 
water   works. 

Sherman,  Tex. — City  has  voted  to  issue 
$30,000  of  bonds  for  public  improvements: 
$14,000  will  be  used  for  the  installation  of  a 
new    ^\■at''^    works  system. 

Farmington,  Wash.— Hugh  McLeod.  Joseph 
Schnurr  and  Charles  Pears  have  been  ap- 
pointed a  committee  by  the  Mayor  to  inves- 
tigate   matter   of    installing   water   works. 

Sunnyside.  Wash.— R.  E.  Cavette  has 
franchise  for  installing  water  system  and 
electric   plant  at    this  city. 

Wilton,  Wis.— Village  has  voted  to  issue 
$1(1.0011  of  bonds  for  establishing  water 
works. 

Clarksburg,  W.  Va.— The  West  End  Water 
Co.  has  been  incorporated  with  a  capital 
stock  of  $20,000.  Incorporators  include:  O. 
B.    Lawman.   F.   I.    Day  and  H.    Taylor. 

Laramie,  Wyo.— The  James  Lake  Water 
Co  has  been  incorporated  wit.i  a  capital 
stock  of  $25.(100.  E.  T.  Tallmadge  is  inter- 
ested. 

Medicine  Hat.  Alberta.- City  has  voted  to 
issue  $15,000  of  debentures  for  water  works 
extensions. 


CONTENTS    OF     OCTOBER  21.    ISSUE 
OF  ENQINEERINQ=C0NTRACT1NQ. 

The  Revolution  in  Road  Building 
Methods  Now  in  Progress  and  the 
Place  of  John  Fitzgerald  in  High- 
way   History 251 

Is  Construction  Work  Done  as  Well 
by  Day  Labor  as  by  Contract? 252 


Costs  of  Concrete  and  Reinforced 
Concrete      Quoted      from      Various 

Sources    252 

Hints  on  Machine  Drilling  and  Blast- 
ing and  Data  on  Springing  Holes  in 
Tunnel    Work 255 

The  Cost  of  Excavating  and  Laying 
Pipe    Sewers 256 

Dust  Preventives:  Oils,  With  Meth- 
ods of  Analysis  and  Suggested 
Specifications  for  Their  Use. 257 

Systematizing  a  Contractor's  Ofiice...260 

A  New  Joint  for  Cast  Iron  Pipes.... 261 

Methods  and  Cost  of  Constructing  a 
Farm  Drainage  System 263 

A    Turbine     Centrifugal      Pump     for 

Deep  Well   Pumping 265 

Methods  and  Costs  : 

Cost  of  Setting  Meters — Cost  of  Op- 
erating and  Maintaining  a  Meter 
System — Cost  of  Reinforced  Con- 
crete Culvert — Copper  Sulphate 
Treatment  for  Removal  of  Ana- 
baena  —  Cost     of     Constructing     a 

Tunnel     262 

Letters  to  the  EriTOR.s  : 

The  Relative  Durability  of  English 
and  American  Macadam  Roads  — 
Methods  of  Deriving  Benefits  for 
County  Drainage  Systems  in  In- 
diana— A  System  for  the  Sizing 
and  Filing  of  Plats 267 


CONCRETE  BRIDGE. 

Austin,  Texas. 

Sealed  bids  will  be  received  by  the 
Commissioners'  Court  of  Travis  County, 
at  Austin,  Texas,  until  11:30  o'clock  A. 
M.,  Thursday,  November  5th,  190S,  for 
furnishing  the  necessary  labor  and  ma- 
terials for  constructing  a  reinforced  con- 
crete arch  bridge  over  the  Colorado  River 
on  Congress  Avenue  in  the  City  of  Aus- 
tin, and  for  the  removal  of  the  steel 
bridge  now  there,  all  in  accordance  with 
plans  and  specifications  on  file  with  the 
County  Judge  of  Travis  County. 

Copies  of  the  plans  and  specifications 
will  be  furnished  upon  application  to  the 
County  Judge,  or  to  Waddell  &  Harring- 
ton, Consulting  Engineers,  Kansas  City. 
Mo.  A  certified  check  for  ($10,000)  ten 
thonsands  dollars  made  payable  to  Jno. 
W.  Hornsby,  County  Judge  of  Travis 
County,  shall  accompany  each  bid,  as  a 
guarantee  that  if  the  bid  is  accepted  a 
contract  will  be  entered  into  and  its  per- 
formance  secured. 

The  bridge  will  consist  of  eight  spans, 
each  110  feet  long  at  the  springing  line 
and  having  a  roadway  3S  feet  wide  and 
two  sidewalks  each  five  feet  wide.  The 
Court  reserves  the  right  to  reject  any 
and  all   bids. 

By  order  of  the  Court. 

JNO.    W.    HORNSBY, 

County  Judge.  Travis  County,  Texas. 

Austin,    Texas,   Oct.   8th,   190S. 


U.  S.  ENGINEER  OFFICE.  WILMING- 
ton.  N.  C,  October  20.  190S.  Sealed  pro- 
posals for  constructing  a  steel  draw-span 
highway  bridge  with  pile  and  concrete 
foundations,  on  Core  Creek,  near  Beau- 
fort, N.  C.  will  be  received  at  this  of- 
fice until  12  noon,  standard  time.  Novem- 
ber 20.  190S.  and  then  publicly  opened. 
Information  furnished  on  application. 
EARL  I.   BROWN.  Captain   Engineets. 


THE 

HEW  YORK  CONTINENTAL  JEWELL 

FILTRATION  COMPANY 

FILTERS 


General  Contractors 
CHiCAQO  NEW  YORK 


NATURE  ADORNED 

My  booklet  gives  some  interestinK  data  on  what 
may  be  accomplished  in  beautifying  and  improv- 
ing the  landsiape.  Engineers,  city  and  railraad 
officials  should  send  for  it. 

F.  R.  MEIER,  !  Broadway,  NEW  YORK 
Consulting  Forester 


THIi  .JOHNSON 

Well  Screen 

All  Sizes.    Brass.    L.ir^c  Capacity. 

Non-choking      Ustid  everywhere 

W'lUTE  foe:  Booklkt  "rc." 


E.  C.JOHNSON. 


Si.  Paul.  Minn. 


Standard  Plansfor  Highway  Bridges 
of  Reinforced  concrete 

Thi^se  plans  civo  complete  ditalls,  bins  of  material.  et<-. 
jiiHl  lire  tree  rrom  paKnf.i  I.;iiun-.  I  al.s<i  prepare 
special  plans  for  l)ruli:p«  or  othe'-  j-trurturo."  at  rfa.s«jn- 
able  rites  and  invite  rorrespontlenre  with  Contractors 
refiuirinc  such  plan-*  for  rompetltive  bKUilne.  etc 
WILBLR      J.      WATSON.     Member    Am.    Soc.    C.    E. 

Kxpert  Designer  and  inspector  of  Brldites 
Citizens  Puildlnc  cit-veinnd    Ohio 


BEST  EXTENSIBLE  TRENCHING  SRACE  MADE 

KALAMAZOO,'!!:iirrj: 


YOUNG  &  SONS 


ENOIXEZRING  MIMNG  ANbBH 
SURVEYLNO  I.VSTRUMENTSr 


PHILADELPHIA 


W.  CEl  L.    E.   GURLEY 

TROY.  NEW  YORK 

M;inutarturor?  rl 

Civil     Engineers'    and    Surveyors' 

INSTRUMENTS 

CataloBue  and   detailed   in'ormation  on   requeft 


/UFK/N 

MEASURING   TAPES 

racy,  durability    and    gt-tral 
superior  ty. 


itlL  Li  i  KIN  kt  I  i:  CO 


:in.fw    Mkh     IS    ^ 
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ROAD  WORK. 

NOTICE  TO  CONTRACTORS. 

STATE  OF  NEW  YORK.  Office  of  the 
State  Enulneer  and  Surveyor.  Albany.  N. 
Y. — Pursuant  to  the  provisions  of  Chapter 
115  of  the  Laws  of  1898,  as  amended,  and 
330,  Laws  of  190S.  sealed  proposals  will  be 
received  by  the  undersigned  at  his  office 
In  the  .Slate  Hall  at  Albany,  on  Monday, 
the  9lh  day  of  Noveml)er,  1908,  at  12 
o'clock  noon,  for  the  Improvement  of  the 
fnllowlnB  public  highways: 
Road 

No-    Name  of  Road.       County.         Miles. 

309.. Post.   Sec.   2 Ulster     6.480 

321.. Reservation   Road 

— Varick    Seneca    4-310 

346.  .Sprakers  —  Rural 

Grove,    Sec.   2.  .Montgomery     .2.520 

347.  .0  a  n  a  j  oharle  — 

Sharon  Springs, 

Sec.    2 Montgomery    .2.94" 

392.. Oak  Orchard,  Sec. 

1    Orleans    3.342 

412.. Port    Jervis— Sul-  i  1         ,1 

llvan    Co.    Line. 

Sec.    1 Orange     5.740 

413..  Highland     Mills- 
Monroe  Orange     3.270 

440.  .Philadelphia     .lefferson    5.400 

444.  .Riverside    Drive. .  Broome     1.140 

463..Manheim     Center 

— Salisbury   Herkimer     3.520 

464..  Salisbury     Center 

— Stratford   Herkimer     5.460 

480.. Buffalo.   Sec.   4...  Monroe   3.020 

481.  .Despatch— Pitts- 
ford    Monroe     .990 

489..Tully   Onondaga    4.440 

491 . .  Hilton— Bartletts 

Corners    Monroe     1.010 

493..Mendon  —  Pitts- 
ford     Monroe     6.260 

S04..Troy    —    Speigle- 

town    Rensselaer     ...1.690 

536.  .Schodacic    Center 

— Nassau   Rensselaer    ...5.190 

543.  ..I  o  h  n  s   tow  n — 
Broadalbin.  Sec. 

2    Fulton     6.350 

547.  .Willets   —   East 

Willis  ton    — 

Westbury  Pond.  Nassau     6.430 

553.. Fly    Onondaga    2.330 

5o4..Fabius    Onondaga    4.910 

Sealed  proposals  will  also  be  received  by 
the  undersigned  at  his  office  in  the  State 
Hall,  at  -Albany,  on  Wednesday,  the  11th 
day  of  November.  1908,  at  12  o'clock  noon, 
for  the  improvement  of  the  following 
highways: 
Road 

No.      Name  of  Road.       County.         Miles. 
564.. Rome:    .\ugusta — 

Westmoreland  .  Oneida    5.020 

671.. Spring  Ave.,  Troy 

— Poestenkill    ..Rensselaer    ...2.610 
5S5..Towners    Corners 

—County    Line.  Putnam    3,930' 

604.. Troy  —  Schenec- 
tady,  Sec.  3 Albany    3.880 

€10 — Mechanlcsvllle— 

Malta    Saratoga    7.420 

612..  Pawling  —  Dover 

Town    Line Dutchess    2.920 

627 . .  Wicopee  —  Beek- 

man     Dutchess    S.IOO 

630 — Troy   and   Schen- 
ectady,  Sec.  4..AIl)any    2.240 

€35.. Geneva    —    Halls 

Corners    Ontario     5.040 

636.  .Stanley— Geneva. .Ontario     3.160 

642.  ..Angola    —    Evans 
Center;    Angola 

—Brant    Erie    6.900 

644..Alden     —     Town 

Line,     Sec.     2. .Erie   730 


645.  .Orchard      Park  — 

Griffins    Mills.. Erie   4-640 

646.. Indian     Fields    — 

Dormansvllle     .Albany    4.120 

650.  .Hudson— Hollo w- 

vlllc   Columbia   5.660 

652..Champlaln  — Per- 

rys    Mills Clinton    3.250 

654..  Oswego   —  Mexi- 
co,   Sec.    2 Oswego    5.350 

663..0lselic    —    South 

Otsellc,    Sec.   2.  Chenango    4.420 

681.. Ithaca     —     Dry- 
den,  Sec.  1 Tompkins    5.230 

685.  .Stirling  —  Oswe- 
go    Cayuga     4.880 

690..Monsey   —  Egypt 

Corners     Rockland    4.250 

Sealed    proposals    will    also    be    received 

by    the    undersigned    at    his    office    In    the 

State  Hall,  at  Albany,  on  Friday,  the  13th 

day  of  November,  1908,  at  12  o'clock  noon, 

for    the    improvement     of     the     following 

highways: 

Road 

No.       Name  of  Road.        County.  -Miles. 

708.. Sidney     —     Una- 

dilla    Otsego     4. 680 

713.. North     Tonawan- 

da— Shawnee   ..Niagara    5.130 

714.  .Dansville    —    Mt. 

Morris.  Sec.   1.  .Livingston     ...5.370 
723.. Whitehall  —  Fort 

Ann  Town  Line.  Washington    ..4.770 
725.. Grand  Central 

-Avenue,   Sec.   2. Chemung 900 

727.  .Chit  tenango    — 

Oneida,   Sec.    I.Madison     5.150 

734..  Potsdam   —   Par- 

ishville,   Sec.   l.St.    Lawrence. 5. 120 

736.  .North     C  r  e  e  k— 

County    Line . . .  Warren     4.120 

737.  .Cortland  —  Trux- 

ton— Cuyler    ...Cortland    5.790 

747.. Delhi    —    Bloom- 

ville    Delaware     5.910 

750.  .Clarence  Center..  Erie    5.950 

754.. Bath  —  Savona. .  Steuben    1.460 

768.  .Ossining    —    Kit- 

chewan    Westchester   ..5.860 

769.  .Amawalk — Woods 

Bridge     Westchester  ..4.210 

770..  Golden      Bridge — 

Turk    Hill Westchester   ..3.850 

784.  .C  o  0  perstown  — 
Three  Mi  1  e 
Point     Otsego     3.120 

788 . .  S  o  u  t  h  Schenec- 
tady —  Maria- 
ville    Schenectady     .7.320 

794.  .H  u  n  t  i  ngton    — 

Amity ville     ....Suffolk    10.140 

795.  .Jeffersonville      — 

Kenoza     Lake — 

Fosterdale     Sullivan     6.200 

796.  .Greenville    — Cox- 

sackie.   Sec.   1..  Greene    4.620 

Plans  ana  specifications  may  be  seen 
and  proposal  forms  obtained  at  the  office 
of  the  division  engineer  of  the  Eastern 
Division  in  the  State  Hall,  at  Albany. 
N.  Y.,  for  roads  in  the  counties  of  Al- 
bany, Clinton.  Columbia,  Delaware, 
Dutchess,  Fulton,  Greene,  Herkimer, 
Montgomery,  Nassau.  Orange,  Otsego, 
Putnam,  Rensselaer,  Rockland,  Saratoga, 
Schenectady,  Suffolk,  Sullivan,  Ulster, 
Warren,  Washington  and  Westchester; 
at  the  office  of  the  division  engineer  of 
the  Middle  Division  in  the  W^elghlock 
Building.  Syracuse,  N.  Y..  for  roads  In 
the  counties  of  Broome,  Cayuga,  Chenan- 
go, Cortland,  Jefferson,  Madison,  Oneida, 
Ononda.ga,  Oswego,  St.  Lawrence.  Seneca 
and  Tompkins;  and  at  the  office  of  the 
division  engineer  of  the  Western  Division 
in  the  Triangle  Building  at  Rochester, 
N.   Y.,   for  roads   In  the  counties  of  Che- 


mung,  Erie,   Livingston.  .Monroe,  Ontario, 
Niagara,  Orleans  and  Steuben. 

The  attention  of  bidders  Is  especially 
.■ailed  to  Paragraph  7  of  "Information  for 
proposers"  on  page  2  of  the  spcclflcatlons. 
Projiosals  for  each  road  must  be  pre- 
sented In  a  separate,  sealed  envelope  en- 
dorsed on  the  outside  with  the  name  and 
number  of  the  road  for  which  the  pro- 
posal Is  made. 

Each  proposal  must  be  accompanied  by 
a  New  York  draft  or  a  certified  check 
payable  at  sight  to  the  order  of  the  State 
Engineer  and  Surveyor  for  an  amount 
equal  to  at  least  five  per  cent  of  the 
amount  of  the  proposal  which  such  draft 
or  clieck  accompanies,  which  draft  or 
check  will  be  held  by  the  State  Engineer 
until  the  contract  and  bond  are  duly  ex- 
ecuted. The  successful  bidder  will  be  re- 
quired to  give  a  bond  for  fifty  per  cent 
of  the  contract  price,  such  bond  to  be 
executed  by  a  surety  company  to  be  ap- 
proved by  the  State  Engineer  and  Sur- 
veyor. 

The  right  is  reserved  to  reject  any  or 
all   bids. 

FREDERICK    SKENE. 
St.-^te  Engineer  nnd  Surveyor. 


BOILERS,  STEAM  ENGINES  AND 
CENTRIFUGAL  PUMPS. 

Pekin,  111.,  Oct.   26.   1908. 

Sealed  bids  will  be  received  by  the 
Commissioners  of  the  Spring  Lake  Drain- 
age and  Levee  District,  at  the  office  of 
W.  A.  Potts.  Attorney,  Pekin,  Illinois,  un- 
til ten  o'clock  a.  m.,  Tuesday,  November 
24th,  A.  D.  1908.  for  two  250  H.P.  water 
tube  boilers,  two  350  I  H.P.  compound 
condensing  steam  engines  direct  con- 
nected to  two  45-inch  or  48-inch  centrif- 
ugal pumps  with  4S-inch  discharge  pipes, 
and  one  100  H.P.  compound  condensing 
steam  engine,  direct  connected  to  one  24- 
inch  centrifugal  pump  with  26-inch  dis- 
charge pipe,  together  with  all  appurte- 
nances and  fixtures  complete  on  founda- 
tion to  be  furnished  by  the  purchasers  in 
their  pumping  plant  at  the  lower  end  of 
the  Spring  Lake  Drainage  and  Levee  Dis- 
trict on  the  east  bank  of  the  Illinois  riv- 
er about  seventeen  miles  south  of  Pekin, 
Illinois. 

Bids  must  be  accompanied  by  certi- 
fied check  of  five  (5)  per  cent  of  the 
amount  of  the  bid. 

Plans  and  specifications  and  full  infor- 
mation will  be  furnished  upon  applica- 
tion   to    the    Engineers. 

HARM.-^N    ENGINEERING    CO., 
Engineers. 
120    Freaonia   -Ave.,    Peoria.    111. 


PROPOS.ALS  FOR  THREE  RAPID  UN- 
loading  cranes.  Scaled  proposnls  will  be 
received  at  the  office  of  the  General  Pur- 
chasing Officers.  Isthmian  Can.il  Commis- 
.■sion.  Washington.  D.  C.  until  10:30  a.  m.. 
November  16.  190S.  which  time  they  will 
be  opened  in  public,  for  furnishing  the 
above-mentioned  articles.  Blanks  and 
general  information  relating  to  this  Cir- 
cular (No.  475)  may  lie  obtained  from 
this  office  or  the  offices  of  the  Assist- 
ant Purchasing  Agents.  24  State  stieet. 
New  York  Citv;  Custom-House.  New  Or- 
leans La.,  and  lOSfi  North  Point  street. 
San  Francisco,  Cal.;  also  Irom  the  U.  S. 
Engineer  Offices  in  the  following  cities: 
Seattle.  Wash.:  Los  .Angeles.  Cal.;  Bal- 
timore. Md.;  Philadelphia.  P.-i,;  Pittsburg. 
Pa.;  Boston.  Mass.:  Buffalo.  N.  Y.;  Cleve- 
land, Ohio;  Cincinnati.  Ohio;  Chicago.  111.: 
St.  Louis.  Mo.;  Detroit.  Mich.:  Milwaukee. 
Wis-  St.  Paul.  Minn.:  Chattanooga. 
Tenn.;  Louisville.  Ky.:  .Mobile.  .Ala.,  and 
Galveston  Tex.;  Commercial  Club.  Kan- 
sas Citv.  Mo.:  Chamber  of  Commerce. 
Quincv.'ni.,  and  Chamber  of  Commerce 
and  Board  of  Trade.  Tacoma.  Wash.—  F. 
C  Boggs.  Captain  Corps  of  Engineers. 
U.   S.  A.     General  Purchasing  Officer. 
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Edson  Diaphragm  Trench  Pumps    !¥ 


OUR    EDSON    IMPROVED    PUMPS 

can  be  operated  by  the  most  ignorant  workman,  and  they 
will  handle  Sand,  Mud,  Gravel,  Sanitary  Deposits  and  any- 
thing limjMd  enough  to  flow  without  clogging  or  injury. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner 
ready  for  business.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate    ^-— — ■■^- 
Pump  parts,  carried  in  stock. 

Send  For  Descriptive  Catalog 

Established   1SS9 


EDSON   MFG,   CO. 


256  Atlantic  Avenue, 


Boston,  Mass. 


GENERAL  WORK,  CITY    HALL, 
DEPARTMENT  OF  PUB- 
LIC WORKS 

Chicago,   Oct,   1.   190S. 

Sealed  proposals  will  be  received  by  thf 
city  of  Chicago  until  11  a,  m.  Mondaj 
November  2.  190S,  at  room  705,  No.  201 
Randolph  street,  for  the  general  work  re- 
quired in  connection  with  the  construe 
tion  of  the  new  city  hall  building  to  bf 
erected  on  the  west  half  of  block  3S 
original  town  of  Chicago,  according  ti 
plans  and  specifications  on  file  in  the  01- 
flee  of  Holabird  &  Roche,  architects.  16tr 
floor,  Monadnock  block. 

Proposals  must  be  made  out  upor 
blanks  furnished  at  said  office,  and  bt 
addressed  to  said  department,  indorsee 
"Proposals  for  New  City  Hall.  Genera 
Work,"  and  be  accompanied  with  fiv» 
(5%)  per  cent  of  amount  of  bid  in  mone? 
or  a  certified  check  for  the  same  amouni 
on  some  responsible  bank  located  and  do- 
ing business  in  the  city  of  Chicago  anc 
made  payable  to  the  order  of  the  com 
missioner  of  public  works,  which  deposii 
will  be  returned  to  the  bidder  if  the  bic 
is  rejected,  and  if  the  bidder  is  success- 
ful, upon  bidder  entering  into  contraci 
with  said  city  of  Chicago  and  giving  sucV 
bond  as  may  be  required  for  the  satis 
factory  performance  of  the  same  withii 
five  days  from  the  date  of  notificatiot 
that  the  said  contract  and  bond  are  read.' 
for  execution. 

The  commissioner  of  public  works  re 
serves  the  right  to  reject  any  or  all  bids 
A  deposit  of  5500  will  be  made  in  roorr 
705,  No.  200  Randolph  street,  to  insure 
the  safe  return  of  plans  and  specifica- 
tions. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  commissioner  o' 
public  works  of  his  ability,  and  that  hf 
has  the  necessarj-  facilities,  togethe* 
with  sufficient  pecuniary  resources,  m 
fulfill  the  conditions  of  the  contract  anc 
specifications,  provided  such  contract 
should  be  awarded   to  him. 

Companies  or  firms  bidding  will  giv.- 
the  individual  names,  as  well  as  the  namf 
of   the    firm,    with    their  address. 

JOHN  j.  HANBERG. 
Commissioner  of  Public  Works. 
By    PAUL    REDIESKE. 
Deputy    Commissioner, 


WATER-WORKS. 

Shawnee,  Ohio, 
Sealed  proposals  will  be  received  at 
noon  on  Nov,  5,  190S,  at  the  Council 
Chamber,  Shawnee.  O..  for  furnishing  and 
laying  about  9.433  feet  of  4.  6  and  S  inch 
cast  iron  water  pipe  with  valves,  hy- 
drants, etc.  Plans  and  specifications  on 
file  with  Village  Clerk  and  at  office  of 
Bradbury  &  Shute.  Engineers.  Hayden 
bldg..  Columbus.  Ohio.  A  certified  check 
or  bond  for  $2.50  must  accompany  each 
bid.  A  bond  for  50  per  ceni  of  the  amount 
of  the  contract  will  be  required  on  exe- 
cution of  the  contract.  The  right  to 
reject   any  or  all  bids   is   reseived. 

JOHN   D.    DAVIS. 
Secretary. 

FILTRATION  PLANT. 

Wilmington.    Del. 

Sealed  proposals  will  be  received  by 
the  Board  of  Water  Commissioners  at 
the  office  of  the  Water  Department, 
southeast  corner  Si.xth  and  King  Streets. 
Wilmington,  Delaware,  until  10:30  a.  m. 
on  Monday,  Nov.  23,  190S.  for  the  con- 
struction of  a  covered,  slow  sand  filtra- 
tion plant,  together  with  filtered  water 
reservoir,  filter  sand  washing  apparatus 
and  other  appurtenances:  the  kind  and 
the  amount  of  work  to  be  done  or  fur- 
nished under  said  proposals  to  be  accord- 
ing to  plans  and  specifications  which 
may  be  seen  in  detail  at  the  office  of 
the  Chief  Engineer  of  the  Water  Depart- 
ment, southeast  corner  Sixth  and  King 
Streets.  Wilmington,  Delaware,  to  which 
reference    is   hereby   made. 

The  contract  for  the  doing  of  the  work 
and  the  furnishing  of  all  materials  and 
supplies  covered  by  such  plans  and  speci- 
fications w-ill  be  awarded  to  the  lowest 
and  best  bidder,  provided  that  the  Board 
of  Water  Commissioners  reserves  the 
right   to  reject  any  or  all  bids. 

Each  bid  must  be  signed  by  the  bidder 
and  be  accompanied  by  an  undertaking 
signed  by  the  persons  offered  by  the  bid- 
der as  his  sureties,  w-ho  must,  in  all 
cases,  be  resident  freeholders  of  the  City 
of  Wilmington,  or  a  thorough  responsible 
surety  compan.v,  which  company  or  com- 
panies must  he  acceptable  to  the  Board 
of  Water  Commissioners,  declaring  their 
consent    to   he  such   sureties   in  the  event 


of  the  contract  being  awarded  to  such 
bidder:  and  if  any  contract  be  so  award- 
ed, and  such  bidder  shall  fail  to  complete 
the  execution  of  a  contract  therefor,  with 
security  for  its  performance  approved  by 
the  said  Board,  such  bidder  and  the 
party  or  parties,  company  or  companies, 
so  undertaking  for  him.  as  aforesaid, 
shall  be  liable  to  pay  to  the  City  of  Wil- 
mington any  damage  that  may  be  occa- 
sioned to  said  city  by  such  failure;  bond 
required  in  the  sum  of  25%  of  the  con- 
tract price. 

Form  of  proposals  and  contracts  may 
be  obtained  at  the  said  office  of  the 
Chief  Engineer  of  the  Water  Depart- 
ment. 

Copies  of  the  specifications  and  plans? 
may  be  secured  upon  making  a  deposit 
of  twenty-five  dollars,  said  deposit  to  be 
returned  upon  the  return  of  the  plans 
and   specifications. 

By  order  of  Board  of  Water  Commis- 
sioners. 

JOHN  A.  KIENLE.  Chief  Engineer. 
Attest:   CHAS.    JIcINTIRE.    Secretary. 

SEWER  SYSTEM. 

Sehna.  California. 

Sealed  proposals  for  the  construction  of 
a  sanitary  sewer  system  of  vitrified  salt 
glazed  sewer  pipe  for  the  Town  of  Selma. 
California,  will  be  received  at  the  office  of 
the  Board  of  Trustees  of  said  Town  until 
7:30  o'clock.  P.  M..  of  Nov.  2d.   190S. 

The  work   will  consist  of  the  following 
principal    approximate    quantities:      Fur- 
nishing, trenching,   laying  and  backfilling. 
35,345  lineal   feet  6-inch  sewer. 
10.57G  lineal  feet  8-inch  sewer. 
5.179   lineal   feet    10-inch   sewer. 
576  lineal  feet  12-inch  sewer  inside  cit.v 
limits. 

Together  with  20,474  lineal  feet  of  12- 
inch  outfall  sewer. 

One  sevvage  tank  of  19,800  cubic  feet 
capacity,  all  according  10  plans  and  speci- 
fications on  file  with  the  City  Engineer. 
Selma,  Cal.,  where  the  same  may  be  seen 
or  copies  will  be  forwarded  to  Intending 
bidders  on  receipt  of  $.">.ro  certified  check 
or  currency  deposited  as  a  guarantee  for 
the  return  of  the  plans. 

Each    bid    must    be   accompanied    by   a 
certified    check    In    the    sum    of   J2,000.00 
payable  to  the  Town  of  Selma.  California. 
R.  C.  GIBBS,  City  Clerk. 
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NOTICE     TO     DREDGING      AND 
TILE  DRAIN  CONTRACTORS. 

lUullnjil.iii.  Icsva,  Mrt.  :;(i.  l;iij!-. 
.*<onlO(I  bids  will  be  lorclved  by  the 
Joint  Board  of  Supervisors  of  Louisa 
<Tounty  and  Pes  Moines  County.  State  of 
lown.  aclInK  for  and  on  behalf  of  the 
Loulsa-Des  Moines  Drainage  District 
Number  I  of  said  counties,  at  the  office 
of  the  Auditor  of  Des  Moines  County, 
nurllnnton.  Iowa,  until  two  o'clock  p.  m.. 
November  H.  A.  D.  190S.  at  which  time 
and  place  said  bids  will  be  publicly 
opened.  The  work  for  which  bids  are 
asked  Is  a  part  of  the  drainage  system 
of  said  Drainage  District  as  follows. 
viz.: 

Section  1.  Excavation.  200.000  cu.  yds. 
Section  2.  Excavation.  17.460  cu.  yds. 
Section  3.  18-ln.  tile  drain,  S,200  lln.  ft. 
l,T-in.  tile  drain,  2.400  lln.  ft. 
as  described  in  detail  in  the  speciflcatlons 
therefor  on  file  with  the  Auditor  of  each 
of  said  counties. 

Each  bid  must  be  accompanied  by  cash 
or  certified  check  equal  to  ten  per  cent 
of  the  amount  of  the  bid. 

Plans  and  specifications  are  on  file  and 
may  be  seen  at  the  office  of  the  County 
Auditor  of  Louisa  County,  Wapello,  Iowa, 
at  the  office  of  the  County  Auditor  of 
Des  Moines  County,  Burlington,  Iowa, 
and  at  the  office  of  the  Harman  Lngi- 
neerlng  Co..  Engineers,  120  Fredonia 
Ave.,  Peoria,  Illinois.  Copy  of  specifi- 
cations. Form  of  Contract  and  Form  of 
Bid  may  be  procured  by  application  to 
the   Engineers. 

Joint   Board. 
D.  H.   V.   HERRICK. 
O.   C.   FARMER. 
R.    S.    JOHNSTON, 
Supervisors  of  Louisa  County. 
A.     SCHWAL1.ER, 
R.  D.   SIEFKEN, 
JOHN  H.  PETTIBONE. 
Supervisors  of  Des  Moines  County. 
DAN     P.    HILL.    County    Auditor.    Des 
Moines  County. 

H.  W.  BAKER.  County  Auditor,  Louisa 
County. 

HAR.MAN  ENGINEERING  CO.. 
Engineers, 
120    Fredonia    Ave..    Peoria.    111. 


CONCRETE  BRIDGE. 

Charles    Cit>'.    lowil. 

The  Board  of  Supervisors  of  Floyd 
County,  Iowa,  will  receive,  at  the  office 
of  the  county  auditor  in  Charles  City, 
Iowa,  until  10  a.  m.,  November  12.  190S. 
sealed  bids  and  proposal.?  with  plans  ac- 
companying same,  for  the  building  and 
construction  of  a  steel  concrete  bridge. 
approximately  262  feet  long  and  73  feet 
wide  across  the  Cedar  river,  on  Main 
street  in  Charles  City.  Iowa,  during  the 
year  1909. 

A  ceitifled  check  in  the  sum  of  $1,000 
payable  to  J.  G.  Cutler,  chairman  of  the 
board  of  supervisors  of  Floyd  County. 
Iowa,  must  accompany  each  bid  and  pro- 
posal, said  sum  to  be  forfeited  to  Floyd 
County  upon  failure  of  successful  bidder 
to  enter  Into  and  sign  contract  and  give 
toond  within  30  days  from  award  of  con- 
tract. 

The  board  reserves  the  right  to  reject 
any  or  all  bids,  proposals,  plans  and  spe- 
cifications. 

Dated  at  Charles  City.  Iowa.  October 
10th,    1908. 

J.  W.  CUTLER.  Chairman. 
Boa'"fl  of  Sii'^ervisors. 

Attest:  H.  B.  ROSENKRANS. 

County    Auditor. 


SEWERAGE    SYSTEM    FOR  THE 
VILLAGE    OF     HAVER- 
STRAW,  N.  y. 

Sealed  proposals  for  btilldInK  a  sewer 
system  for  the  Village  of  Haverstraw. 
N.  Y.,  In  accordance  with  the  contract 
and  specifications  to  be  furnished  by  the 
Board  of  Trustees,  will  be  received  at 
the  Village  Hall  at  7:30  p.  m.,  on  Novem- 
ber 4,  1908,  and  at  that  time  and  place 
will   be  publicly  opened   and  read. 

The    work    includes    the    following    a|)- 
proximatc  (luantltles: 
Screening  chamber  complete. 
2.470  ft.  of  36-lnch  brick  or  combination 

concrete   and   brick   sewer. 
1.170  ft.  of  30-Inch  brick  or  combination 
concrete  and  brick  sewer. 
974  ft.  of  l,S-inch  double  strength  vitri- 
fied pipe  sewer. 
2,332  ft.  of  15-inch  double  strength  vitri- 
fied  pipe   sewer, 
1,832  ft.  of  12-inch  double  strength  vitri- 
fied pipe  sewer. 
4.S90  ft.  of  10-inch  double  strength  vitri- 
fied   pipe   sewer. 
37.375   ft.   of  S-inch  double  strength   vitri- 
fied  pipe   sewer. 
240  ft.   of  30-inch  cast-iron  pipe  sewer. 
120  ft.  of  16-inch  cast-iron  pipe  sewer. 
36  ft.   of  10-inch  cast-iron   pipe  sewer. 
84   ft.   of  S-inch   cast-iron  pipe  sewer. 
119    manholes. 
47  fiush  tanks. 
1.200   ft.    of   submerged   14-inch   cast-iron 
pipe. 
Proposals    must   be    accompanied    by    a 
certified  check  tor  $5,000. 

Plans  and  specifications  can  be  seen  at 
the  office  of  the  Village  Clerk,  and  at 
the  office  of  Alexander  Potter.  Consulting 
Engineer.  143  Liberty  street.  New  York 
City. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Board   of  Trustees. 

THOMAS   LYNCH,    President. 
HENRY  F.   DORL.  Clerk. 
.\LEX.\NDER  POTTER,   Chief  Engr. 

DRAINAGE  DITCH. 

Northwood,    Iowa. 

Sealed  bids  will  be  received  by  the 
County  Auditor  of  Worth  County,  Iowa, 
up  to  1  o'clock  p.  m.,  Nov.  11,  1908,  for 
the  construction  of  a  drainage  ditch  and 
tile  drains  in  Worth  County,  consisting 
of  open  ditcli  estimated  at  74,110  cu. 
yds.,  and  27,941  lin.  ft.  of  6.  8,  10,  12  and 
15-in.  tile.  Work  on  open  ditch  to  be 
completed  by  December  1,  1909,  and  the 
tile  drains  to  be  completed  by  Dec.  1, 
1910. 

IVER    IVERSON.    JR..    County   Auditor. 

GRADING    RESERVOIR. 

Greenville,   Texas. 

Tile  city  of  Greenville  will  receive  bids 
for  tlie  grading  of  an  earth  embankment 
reservoir,  containing  about  ninety  thou- 
sand (90.0UO)  cubic  yards,  near  Green- 
ville, Tex.,  until  12  o'clock  noon  on  the 
3d  day  of  November,  A.  D.  190S.  Copies 
of  plans  and  specifications  and  proposal 
sheets  can  be  seen  at  the  City  Secretary's 
office  at  Greenville,  Texas,  or  at  the  office 
of  John  W.  Maxey,  Houston,  Tex.  Each 
bid  must  be  accompanied  by  a  certified 
check  In  the  sum  of  five  hundred  dollars 
($500)  and  the  contractor  must  be  pre- 
pared to  give  bond  in  tlie  sum  of  five 
thousand  dollars  ($5,000).  The  city  of 
Greenville  reserves  the  right  to  reject  any 
and  all  bids. 

JOS.   F.   NICHOLS.    Jlayor. 

MAXKY  &  HORTON.  Engrs.  In  Charge. 


FOR  SALE  OR  RENT 

Two  Vulcan  shovels,  IJ  yard  and  2  J 

yard,  3  sets  engines. 
Two  42*  gauge  saddle  tank  9x  14, 

locomotives,  saddle  tank. 

,Two  36"  gauge  locomotives,  saddle 
tank,  y  X  14. 

30  and  .56  lb.  relayers  with  plates. 
Traction  engines,  hoislini  engines,  pumps,  etc. 

Harper   Machinery   Company 

1861  Fulton  Bldg.,  Hudson  Terminals, 

50  Church  Street,  New  York 

Yard3  and  Shops.  Bloomneld  N.  J. 


For  Sale  at  Once 

the  following  list  of  machinery 
and  apparatus  in  good  working 
order,  located  at 

Lincoln   Park,  Chicago. 

1  tandem  compound  Buckeye  engme. 
size   11x19x16.   speed  250   r. 

1  simple  Ideal  engine,  size  13x14. 
speed   250   r. 

2  No.  7  type  I.  C.  F.  6.S-ampere 
Western  Electric  D.  C.  arc  dynamos, 
capacity  100  inclosed  arc  lamps,  speed 
650  r. 

The  following  list  will  be  available 
on   or  before  Jan.   1.   1909: 

1  Frazer  &  Chalmers  cross  com- 
pound Corliss  engine,  size  17x28x30  in., 
direct  connected  to  two  Riedler 
pumps,  size  12i4x30  in.,  capacity  8.- 
UOO.OOO  gallons  in  24  hours,  speed  100 
revolutions. 

1  tandem  compound  Buckeye  en- 
gine,  size   11x19x16.   speed  loO   r. 

1  Ideal  tandem  compound  engine, 
size  11x18x14.  speed  250  r..  direct  con- 
nected to  100  k.  w.  G.  E.  A.  C.  gen- 
erator. 2-phase.  60-cycle.  2.300-volt. 
primary.  110-volt.  secondary,  speed 
250  r..    exciter  attached. 

1  Worthington  jet  condenser,  size 
12x14x10    in. 

1  tandem  compound  Dean  pump. 
size   12x18x12x18. 

1  boiler  feed  pump,  size  6x4x6. 

1  boiler  feed  pump,  size  7%x5x6. 

1  simple  New  York  safety  engine, 
size  14x14.   speed  250  r. 

1  vertical  air  compressor,  size  SV4x 
8^2X9. 

2  Heine  safety  boilers.  290  horse- 
power   each,    size    48x21x9^4    In. 

2  No.  7  type  I.  C.  F.  6.8  ampere 
Western  Electric  D.  C.  arc  dynamos, 
capacity  100  inclosed  arc  lamps,  speed 
650  r. 

2  tvpe  F  6.8  ampere  Western  Elec- 
tric D.  C.  arc  dynamos,  capacity  60 
inclosed   arc   lamps,   speed    1.000   r. 

1  4.".  K.  w.  2  phase  Westinghouse  A. 
C  dynamo.  60-cycle.  2,300  and  110 
volt,    with    exciter. 

1  3-panel  marble  switchboard,  com- 
plete with  plugs  and  instrumenis.  size 
10x7   ft. 

1  1.000-horsepower  Stillwell  open 
heater. 

96  type  112  D.  C.  Western  Electric 
inclosed    arc    lamps.    6.S   ampere. 

235  and  414  D.  C.  Western  Electric 
inclosed  arc  lamps.  6.8  ampere. 

M.    H.   WEST,   Sec.   and   Supt.. 
Lincoln   Park  Commission.   Chicago. 


ADDRESSOQRAPH 

with  0,000  stencils,  cabinets,  etc. 

complete.    Nearly  new. 

VERY  CHE.AP. 

••Box  12"  care  ol  Eni;:lnoerlnp-Contractlng 


October  2S.  1908. 
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FOR 

SALE  CHEAP 

Second  Hand  EXCAVATOR,  Kearns'  Pattern, 

formerly  used 

by  U.  S. 

Government 

Also 

Two 

12-ton  36" 

gauge  and 

One 

15-ton  36" 

gauge  Saddle 

Tank  Locomotives 

Also 

Rela> 

ing  Rails  all 

weights. 

BLOCK-POLLAK  IRON  CO. 

First  National 

Bank  Building, 

CHICAGO, 

ILL. 

PROPOSALS  WILL  BE  RECEIVED  AT 
the  Bureau  of  Navigation.  Navy  Depart- 
ment, Washington,  D.  C,  until  12  o'clock 
noon,  November  4.  1908.  and  there  pub- 
licly opened  immediately  thereafter,  for 
the  construction  of  six  buildings  consist- 
ing of  a  commandant's  house,  four  of- 
ficers* houses,  and  a  receiving  guard- 
house, at  the  Naval  Training  Station, 
Great  Lakes.  North  Chicago,  IlHnoia. 
Blank  forms  of  proposals  and  specifica- 
tions will  be  fiirnished  and  plans  may  be 
procured  upon  application  to  the  Com- 
mandant Naval  Training  Station.  Great 
Lakes.    North    Chicago.    Illinois. 

J.    E.    PILLSBURY. 
Chief   of  Bureau. 


FORT  MYER,  VA..  OCTOBER  20.  1908. 
Sealed  proposals  in  triplicate  will  be  re- 
ceived at  the  office  of  the  Constructing 
Quartermaster,  until  11  a.  m..  November 
IS,  1908,  and  then  opened,  for  the  con- 
struction of  fences  for  corrals  for  artil- 
lery stables  at  Fort  Myer,  Va,  Certified 
check  or  Surety  Company's  guarantee  for 
10  per  cent  of  the  amount  must  accom- 
pany each  bid.  Plans  and  specifications 
will  be  furnished  upon  application.  The 
Government  reserves  the  right  to  reject 
any  or  all  bids.  Proposals  and  envelopes 
should  be  marked  "Proposals  for  con- 
struction of  corral  fences,"  and  addressed 
to  Captain  B.  B.  HYER.  Constructing 
Quartermaster. 


Good  Stuff  At  Right  Prices 

One  No.  2^  Smith  Concrete  Mixer,  complete   with   engine  and 

boiler,  on  wheels  ........     $625 

One  No.  2  Buffalo  Mixer  with  gasoline  engine         .         .         .  $500 

One  No.  1  McKelvey  Mixer,  engine  and  boiler,  on  wheels    .         .     $325 
One  20  H.  P.  Lidgerwood  Hoist,  D.  C.  D.  D.  with  boiler        .  $650 

One  SO  H.  P.  Single  Drum  Hoist,  link  motion,  no  boiler     .         .     $900 
One  No.  2  Austin  Gyratory  Crusher  (new)       ....  $400 

One  Lot  ot  Paint  Machinery.     Very  cheap. 

One  45  Ton  Bucyrus  Steam  Shovel,  1^  yard       ....  $2,200 

We  have  lots  of  bargains,  new  and  rebuilt.    We  are  dealers,  rebuilders 
and  warehousemen  of  heavy  machinery.     Let  us  know  what  you  want. 

H.  0.  Conklin  Equipment  Co. 

Great  Northern  Bldg.,  Chicago. 


Shop,  Warehouse  and  Yards, 
Harvey,  111. 


MARSH'S  CRUSHER  LIST     MARSH'S  MIXER  LIST 


One    No.    7    1-2    Style    "D"   Gates, 

complete  plant  with  power. 

One  No.  7  1-2  Austin  Plant,  very 
complete. 

One  No.  5  Style  "D"  Gates  Crusher, 

first-class  condition 

One  No.  6  Style  "K"  Gates  Crusher, 
with  No.  4  Style  "D"  to  follow 
with  complete  equipment  of  eleva- 
tors, screens,  power  plant,  etc. 

One  No.  4  Austin  Crusher,  with  ele- 
vator and  screen  and  power  plant. 

Two  No.  3  Style  "D"  Gates  Crushers, 

good  as  new,  and  many  others. 
Write  for  full  particulars,  if  inter- 
ested, p.  s.— .\1so  Steam 


Good  Second  Hand  Concrete  Mixers 

Two  No.  0  Smith's   on  Truck,  with 

Engine  and  Boiler. 
Two  No.  1  Smith's  on  Truck,   with 

Engine  and  Boiler. 
Two  No.  2  Smith's  on  Truck,    with 

Engine  and  Boiler. 
Two   No.   2  1-2   Smith's  on   Truck, 

with  Engine  and  Boiler. 
Two  No.  5  Smith's  on   Skids,    with 

Engine. 
Two   1-2  yd.   Ransome's   on   Truck 

with  Engine  and  Boiler. 
Two  No.  17   Cube  on   Trucks   will. 

Engine  and  Boiler. 
Two  No.   3   Foote   Street   Machines 

complete. 
Rollers,  Shovels,  etc.     Write  For  List 


G.C.  Marsh  ow^XoyBidg  Chicago,  III.       G.  C.  Marsh  oicicorr,>Bi<i.  Chicago,  III. 


SEWAGE  DISPOSAL  AND   SANI- 
TARY SEWERS. 

■Wyoming.  Hamilton  County,  Ohio. 

Sealed  propo-sals  will  be  received  by  the 
undersigned  at  the  office  of  the  Village 
Clerk  of  Wyoming.  Hamilton  County, 
Ohio,  until  twelve  (12)  o'clock  noon  of 
Wednesday,  November  4,  1908,  then  and 
there  to  be  publicly  opened  and  read,  for 
the  construction  of  a  sewage  disposal 
plant,  and  about  22.569  feet  of  sanitary 
sewers,  with  the  necessary  appurtenances. 

Size  of  sewers  ranges  from  eight  (8) 
Inches  to  eighteen  (18)  inches  in  diameter, 
all  to  be  of  double  strength  vitrified  pipe. 

All  proposals  to  be  made  on  blanks  fur- 
nished by  the  village. 

Each  bidder  will  accompany  his  bid 
with  a  deposit  of  ten  (10)  per  cent  of  the 
amount  of  the  bid,  or  certified  check  for 
like  amount,  payable  to  the  order  of  the 
undersigned,  as  a  guarantee  that  within 
ten  (10)  days  after  the  acceptance  of  his 
bid  he  will  enter  into  a  contract  with  the 
village  and  execute  a  surety  company 
bond  for  an  amount  equal  to  forty  (40) 
per  cent  thereof. 

Bidders  are  requested  to  personally  look 
over  the  work  before  bidding. 

Plans  and  specifications  can  be  seen 
and  bidding  blanks  obtained  at  the  office 
of  the  undersigned,  or  from  the  Rlggs  4 
Sherman   Co.,   Engineers,  Toledo.  Ohio. 

The  Village  Council  reserves  the  right 
to  reject  any  or  all  bids. 

By  order  ot  Council  of  the  Village  of 
Wyoming.    Ohio. 

W.     k.    CLARK, 
Village  Clerk. 


WANTED— 

you  to,  know  THE  VELTEN  UNI- 
VERSAL CRUSHER  is  the  only 
machine  which  will  reduce  the  hard- 
est ROCK  and  GRAVEL,  instan- 
taneously, to  any  fineness  according 
to  your  wishes.  It  can  be  adjusted 
without  stopping  your  machinery;  is 
very  simple  in  construction;  less 
power  and  less  repairs  are  required 
for  maintainance  expense,  and  the 
least  cost  of  any  machine  in  the 
market.  Prices  range  from  $30  up. 
Investigate  and  you  will  be  pleased 

.\ddres3  the 
UNTVERSAL  £TONE  CRUSHER  CO.. 

Cedar  Rapids,  Iowa. 
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WANTS 

I'liiii.l'l.ivcil  Canls  uii'l'T 

llns    lu-iulinR     cost    only 

One  Cent  a  Word 

|)is|.|.ivr,l  Jl  no  an    III.  h. 

WANT!-;!!  'I'o  i:i'V  whnl,.  or  Iwilf  Inl.r.st  in 
Rood  etiKlnreiinK  practice,  or  will  Invest 
In  liu.i|nfss.  W.  Ruggles.  411  Arch  St.. 
CInolnnnll.    O. 

WANTICD  POSITION  or  contract  to  do  cn- 
pineerlng  work.  Have  complete  outflt  for 
survevlnK.  exploring  or  prospecting  parly. 
A.  O'.  Anderson,  B.  Mn.  E.,  Lake  City, 
Iowa. 18-U 

W.XNTICD— POSITION;    Engineer.      30;      has 
levt>l  and   transit  with  full  field  equipment. 
Address    "Box    56."    care    of    Engineering- 
Contracting.  S.'iS  Dearborn  St.,  Chicago. 
17-lt 

W.\NTF.n— Can  you  control  $10,000  or  pro- 
molf  a  company?  If  so.  the  advertiser  has 
a  proposition  in  contracting  machinery  thai 
Is  worth  Investigating.  Address  3338  ITtli 
N.  W.,  Washington.  D.  C.  16-4t 

PATENT  OFFICE  DRAWINGS,  special  esti- 
mates. d!"awlngs.  designs,  computations 
and  specifications  executed  promptly.  Cor- 
respondence solicited.  Howard  Loxterman. 
407    Westinghouse   Bldg.,    Pittsburg,    Pa. 

17-lt 

WANTED — Can  you  control  $2.i.000  capital. 
or  promote  a  company?  The  advertiser  has 
a  new  proposition  of  merit  in  connection 
with  the  street  and  sidewalk  pnvement 
line.  Address  "M.  F.  J.."  care  of  Engi- 
neering-Contracting, 355  Dearborn  St..  Chi- 
cago. III.  16-6t 

WANTED— POSITION  as  chemist  or  chem- 
ical engineer  by  graduate  of  leading  tech- 
nical school.  Has  had  several  years  of 
practical  experience  and  can  fill  respon- 
sible position.  Best  of  references.  Ad- 
dress Box  "P.  C"  care  Engineering-Con- 
tracting, 721  Park  Row  Bldg.,  New  York 
City.  17-tf 

WANTED — Position  by  young  man  30  years 
of  age.  Ten  years  with  one  of  the  best 
railroad  contractors  and  construction  com- 
panies. Has  had  charge  of  main  and 
branch  offices.  Fully  understands  all  work 
in  a  construction  company's  office.  First 
class  bookkeeper  and  stenographer.  Can 
furnish  best  of  references.  Address  Box 
62,  care  Engineering-Contracting.  355  Dear- 
bom  St..  Chicago,  111. 

WANTED  POSITION  —  Business  engineer, 
experienced  in  machine  shop  work,  design 
installation  and  operation  complete  electric 
railway  power  and  lighting  systems  and 
sales  work.  Expert  in  organization,  cost 
keeping  and  analysis.  Capable  of  taking 
complete  charge  of  industrial  works  or 
large  construction  works  and  can  get  the 
best  results.  Cornell  XI.  .M.  E.  1900.  Amer- 
ican member  A.  S.  JI.  E..  C.  S.  C.  E..  A. 
M.  A.  I.  E.  E.  A  hustler  and  business 
getter.  Experience  in  Canada.  P.  O.  Box 
2S9.  Kclowna,  E.  C.  IS-lt 


FOR  SALli 

100  Wheelers,  14  Fresnos, 
1 2  Plows,  G  Maney  4 -wheeled 
Scrapers,  Harness,  Tents, 
Blacksmith  Outfits,  Camp 
Outfits,  Doul)letrees,  Neck- 
yokes,  Rcy)airs,  etc.,  etc. 
Will    sell    cheap.        Write 

C.  E.  DAWSON,    Deadwood,  S.  D. 


WANTED 


LOCOMOTIVE  CRANI 

10  or  l.'i-ton  capacity  and  equipped 
to  operate  grab  bucket. 

Address  "Box  .')5."  care  ot  Enoineerino-Contractinq 
^.'tfj  Dearburn  Street.  Chicago. 


STUDY  OUR 

CONCRETE 

COURSES 
Reinforced  Concrete   Design;  Con- 
crete Construction  and  Contracting. 

Circular  Explains 
CONCRETE     ENGINEERING 

5S4  Caxton  Bldg.,  Cleveland 


LIST  OP  VACANCIES 

for  members  of 

The  Engineering  Agency,  inc. 

Alvviiys  stale   your  special  qualifi- 
cations for  each  place. 

srPERINTENDENT  CEMENT  PLANT— 
.Man  must  be  thoroughly  up  to  date  and  be 
able  to  take  full  charge.  Salar.v  J3.G00  to 
J4,000  for  the  right  man.  M-9098.  The  En- 
ginii-rlng    .Agenc.v.    Inc..    Chicago.   111.        182 

{■UEMIST — To  take  charge  of  laboratory  of 
Industrial  manufacturing  company.  *'"5' 
have  had  previous  experience  of  this  kind. 
$90  to  $11)0  per  month.  8997-M.  The  Engi- 
neering Agency.  Inc..  Chicago.  111. IS^ 

MECn.-VNICAL  DRAFTSMAN— Our  client 
located  In  the  Southeast,  informs  us  that 
he  Is  in  need  of  a  capable,  flrst-clas.i 
draftsman,  familiar  with  steam  shovel  and 
dredge  design,  balary  $110  to  $115.  M-9035, 
The  Engineering  Agency,  Inc..  Chicago. 
111. ^ 

SAI>ES  MANAGER  AND  MECHANICAL 
ENGINEER— Practical  Mechanical  Engi- 
neer %vanted  who  can  acceptably  fill  posi- 
tion as  sales  manager.  Man  must  be  a 
good  salesman.  Company  manufacturing 
marine  gas  engines  and  small  lake  boats. 
State  salarv  wanted.  89.31 -M.  The  Engi- 
neering Agency,  Inc..  Chicago.  111. 17£ 

\RCHITECTURAL  DRAFTSMAN— For  rail- 
road building  work.     Must  be  familiar  with 
stations,    coal    tipples,      roundhouses 
.Single     man     prefeiTed 
$12.T     per     month    and 
9101.    The    Engineering   Agency,    Inc.,    Chi 


Loeomotlves,  Cars,  Steam  Siiovels, 

Contractors'  Equipment, 

Relaying  Rails. 

New  First  Quality  Steel  T  Rails 

from  8  lbs.  to  90  lbs.  per 
yard  in  stock. 

W.  K.   KENLY   COMPANY 

First  National  Bank  Bldg,  CHICAGO,  ILL. 


Contractors'   Plant 

FOR  SALE 

The  Mercantile  Trust  Company,  of  Pittsburg,  assignee  of  The  Keeling  &  Ridge 
Company,  now  offer  for  sale  the  entire  Plant  and  Equipment  located  at  California, 
Ohio,  used  in  construction  of  the  Cincinnati  Reservoirs  now  completed. 

1  Vulcan  Steam  Shovel  (traction)  Little  Giant  Special. 

1  Vulcan  Steam  Shovel  (traction)  32  tons. 

1  Ohio  Steam  Shovel  (traction)  32  tons. 

3  2-ton  Jackson  Conveyors. 

1  Locomotive  Crane,  8-ton  and  clam  shell. 

3  Hoisting  Engines. 

3  13-ton  Kelly-Springfield  Road  Rollers. 

1  Champion  Crusher  No.  15. 
100  Dump  Bottom  Wagons. 

3  Road  Machines. 

2  Smith  Concrete  Mixers. 
100  Horses  and  Mules. 

And  a  full  and  complete  Contracting  Outfit  of  plows,  scrapers,  portable  engines, 
boilers,  pumps,  blacksmith  tools  and  everything  necessary  to  carry  on  the 
contracting  business. 

Address  J.  S.  JACKSON,  Agent,  CALIFORNIA,  OHIO. 


eago.   111. 


etc. 

Location    West. 

transportation.     S- 

"i"82 


GENERAL  MANAGER  BRIDGE  SHOP— 
FOR  NEWLT  ORGANIZED  COMPANY. 
MUST  BE  ABLE  TO  MAKE  INVEST- 
MENT S-9104.  THE  ENGINEERING' 
AGENCY.   INC..   CHICAGO.  ILL. 182 

H.\ILWAV  DRAFTSMAN— For  street  rail- 
way. Permanent  position.  Prefer  man  lo- 
cated near  Baltimore.  Must  be  able  to  do 
miscellaneous  class  of  work,  including  track 
work,  building  work,  engineering,  drawing, 
etc.  Salary  $80  per  month.  State  positive- 
ly earliest  could  report  if  offered  position. 
9090-S.  The  Engineering  Agency,  Inc.,  Chi- 
cago,   111. t^^ 

STRUCTURAL  DESIGNER  AND  DRAFTS- 
MAN—Must  be  familiar  with  highway 
bridges,  viaducts,  plate-girder  and  railroad 
bridge  work,  also  have  had  some  experience 
in  building  work,  salary  to  depend  upon 
the  man.  The  position  requires  some  de- 
tailing probably,  but  offers  good  opportun- 
ity for  advancement  tor  consulting  engi- 
neer; south.  9072-S,  The  Engineering 
■\gency.   Inc..   Chicago.   111. 180 

STRUCTURAL  AND  REINFORCED  CON- 
CRETE ENGINEER — For  work  in  Mon- 
tana; must  be  good  designer  and  willing  to 
go  West  immediately;  salary  $35  to  $1.t  per 
week;  six  months'  work  guaranteed  with 
more  in  sight.  9065-S.  The  Engineering 
Agency.    Inc..    Chicago.    111. ISO 

MECHANlCAij  DR.\FTSMAN  for  Central  Il- 
linois. Must  he  up  to  date  on  special  ma- 
chinery and  be  within  100  miles  of  Spring- 
field, so  can  report  promptly.  M-9106.  The 
Engineering   Agency.    Inc..    Chicago.   III. 

CONSTRUCTION  FOREMAN  for  reinforced 
concrete  bridge  work  near  Chicago.  Only 
men  within  calling  distance  need  apply. 
Salarv  $.5.00  per  day.  9095.  The  Engineer- 
ing  Agency.    Inc.,-  Chicago,    111.  

FOREMAN— To  take  charge  of  construction 
of  canal.  Work  will  be  light  earth  work 
entirely.  Man  must  be  familiar  with  canal 
construction,  especially  handling  yardage  at 
least  cost,  by  fresno  work.  .Man  with  the 
right  experience  will  get  good  salary.  Lo- 
cation California.  W-910.->.  The  Engineer- 
ing .Agency.  Inc..  Chicago.  III. 182 

ORNAMENTAL  IRON  DESIGNER- Central. 
Who  will  al.so  do  detailing  work  when  nec- 
essary. Salarv  $35  per  week.  Excellent 
position.  S-9079.  The  Engineering  Agencv. 
Inc..   Chicago.   III. ]±i 

Above  positions  can  be  applied  for  by  mem- 
bers only.  Annual  fee  $2.00.  Non-members' 
correspondence   solicited. 

The  Engineering  Agency,  inc. 

Monadnock  Block,  CHICAGO 

Established    1893 


October  28,  IQ08. 


ENGINEERING-CONTRACTING 


31 


The  Cincinnati 
Frog  &  Switch  Co. 

CIN'CIXNATI,  OHIO 

Manufacturers  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,  Contractors,   Plantations. 


'■y  STM^Ol/tS 


steam  Shovels,  Locomotives, 
Cars,  etc. 

Contractors'  and  Railway  Equipment 

Telcgrapli.  Ti;:cpho,,>^  r.r  Wntc  Ui. 

A.  C.  TORBERT&  CO. 

647-548  Monadnock  Block  CHICAGO 


FROGS.  SWITCHES.  CROSSINGS 

Stands  and  Portable  Track  for  all  weighti  of 
rail  for  Quarries,  Mines,  Coal  Tipples,  Indus- 
trial Plants  and  Contractors'  use. 


THE  l\DIANAPOUS  SWITCH  &  FROG  CO. 


SPRINGFIELD,  OHIO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  .3G-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels 

Southern  Iron  h  Equipment  Co. 

ATLANTA,  QA. 


riVULGAN  IRON  WORKS 

/  CHICAGO 


Largest  Dealers  in  Rebuilt 
Equipment  in  United  States 

EAST  WORKS 
New  Freight  and  Passenger  Cars 

WEST  WORKS 
Rebuilt  Coaches,  Cars  and  Engines 

Hicks  Locomotive  &  Car  Worlcs 

General  Offices  Sales  Dept. 

Chicago  Heights,      Eastern        Fishei  Building, 

Illinois  R«pr«8enutiT«a      Chicago,  111. 

Impire  Steel  &  EqaipmaDt  Co.,  141  Broadwkj,  Raw  T*rk. 


«• 


CONTINENTAL 

DUMP     CARS 


•t 


IJ  to  2U  Cubic  Yards  Capacity, 
any  Guage. 

Conti[\ental  Car  k  Equipment  Co.,  (inc.) 

17  Battery  Place,  New  \'ork 
Highland  Park,  Louisville,  Ky. 


T^7HICH  appeals  to  you  most,  idle  plant  or 
money  in  the  bank?  You  would  not 
have  idle  plant  had  you  been  dealing  with  us 
before  your  purchase.  Are  you  sure  the  plant 
you  have  will  meet  all  the  requirements  of  your 
next  piece  of  work?  Is  it  not  very  probable 
that  you  may  use  it  to  a  disadvantage  simply 
because  you  are  loathe  to  invest  more  money, 
which  in  turn  will  be  idle  next  year?  Our 
method  should  appeal  to  you.  We  have  con- 
tractors' equipment  of  all  kinds.  It  will  fit  all 
the  conditions  exactly.  You  can  rent  just  what 
you  can  use.  Every  piece  of  equipment  you 
are  paying  rental  on  is  earning  you  something. 
Remember  nothing  is  lying  idle  and  you  have 
no  money  invested. 


Contractors 


Have 

you 

idle 

plant? 


Write,  Wire  or  Call 


UNITED    STATES    EQUIPMENT    COMPANY 

FISHER    BUILDING,    CHICAGO,    ILL. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  mention  h-NUlMtt-KING-CONTRACTlNG 
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\ol.  \XX.     No.  i8. 


List    of    Contractors^    Supplies. 


If  you  wish  the  catalogs  of  the  leading  manufacturers  of  any 

tool  or  machine  mentioned  below,  send  us  a  postal  card,  giving 

your  address  and  business,  and  the  list   number  of   article   of 

which  you  want  catalogs. 

This  will  save  you  the  trouble  of  writinR  several  letters  to  different  man- 
ufacturers. Should  you  later  on  have  correspondence  direct  with  the  manu- 
facturers, wc  shall  appreciate  it  if  you  will  state  in  your  letters  that  you  arc 
indebted  to  Enoinrerino-Con'tracti.nc  for  the  introduction.  Such  a  state- 
ment wilj  be  mutually  bcnchcial. 


2  Asbestos. 
4  Asphalt. 

6  Asphalt  plants. 

7  Asphalt  tools. 

8  Augers,  pneumatic. 

lo  Ballast  spreaders 

12  Balast  unloaders. 

14  Bearing,  ball  and  roller. 

l6  Bearings,  self-oiling. 

l8  Bellows. 

20  Belt    dressing. 

22  Belting,  canvas. 

24  Belting,  chain. 

26  Belting,   leather. 

28  Belting,  rubber. 

30  Blacksmiths'    tools. 

31  Blasting  batteries. 

32  Block      machines,     cement 

and  concrete. 

33  Blocks,  tackle. 
Blowers.     See  180. 

.j6  Blue  print  machines. 

38  Boilers. 

39  Boiler  covering. 
4©  Brakes,  air. 

42  Brick,  building. 

44  Brick,  paving. 

45  Brick  machines. 

46  Bridges. 

48  Buckets,  clam  shelL 
50  Buckets,  dumping. 
52  Bi'.ckets,    orange  peeL 

6«  Cableways. 
62  Cars,  ballast. 
64  Cars,  dump. 
66  Cars.  flat. 

68  Cars,  hand. 

69  Cars,  mining. 

70  Carts.     See  also  S2a 

72  Carts,   concrete. 

73  Castings,  brass. 

74  Castings,  iron. 
76  Castings,  steel. 

Cement  block  mach.  See  32 
80  Cement  pipe    molds. 
82  Cement  walk    tools. 
84  Cement,  natural. 
86  Cement,  Portland. 
88  Chains,  common. 
90  Chains,  sprocket. 
^  Channelcrs. 

92  Clocks,    time. 

93  Chimney  construction. 

94  Compressors,  air. 

95  Conduit,    bituminous   fiber. 
Concrete  reinf.     See  474. 
Conduit,  vitrified.  See  142. 

96  Concrete  fence  post  molds. 

97  Computing  machines. 

98  Contractors'   bonds. 
100  Contractors'   supplies. 
102  Conveying  machinery. 


104  Cranes. 

106  Cranes,  locomotive. 

108  Cranes,  traveling. 

1 10  Creosoting. 

112  Crossings,    railway. 

114  Crushers,  rock. 

116  Culverts. 

120  Derricks  and  fittings. 

Draftmen's  instrs.  See  154. 
124  Dredges. 
126  Drill   sharpeners. 

Drills,  air.     See  136. 
128  Drills,  core. 
130  Drills,   diamond. 
132  Drills,  pneumatic  plug. 
134  Drills,  ratchet. 
136  Drills,  rock. 
138  Drills,  well. 
140  Dynamite. 
142  Ducts,  vitrified. 

Dump  wagons.     See  520. 
144  Dynamos. 

Electric  motors.     See  324. 
152  Elevators,   bucket. 
154  Engineers'    instruments. 
156  Engines. 
158  Engines,  gas. 
160  Engines,  gasoline. 
162  Engines,  hoisting. 
164  Engines,  steam. 

166  Engines,  traction. 

167  Expansion  bolts. 

168  Expanded    metal. 

169  Expanders,   tube. 

170  Exploders. 
172  Explosives. 

180  Fans  or  blowers. 

182  Felt. 

184  Fence  and  railing. 

186  Filters,    water. 

187  Fireproof  doors,  partitions. 

188  Flanges,  steel. 
190  Flue    lining. 
192  Flush  tanks. 

194  Forges,    blacksmith. 

195  Forms  for  concrete  work. 

196  Frogs. 

198  Fuel   economizers. 
Fuse.     See  170. 

210  Garbage  furnaces. 
212  Gates  and  valves. 
214  Gears  and  pinions. 
216  Governors,    engine. 
218  Governors,  water  wheeL 
220  Graders,   elevating. 
222  Gaskets. 
224  Grubbers. 

228  Hammers,    pneumatic. 

230  Hangers,  joist. 

232  Harness. 

234  Hoists,  air. 

236  Hoists,  chain,    differential. 

238  Hoists,  electric. 

240  Hoists,  gasoline. 


242  Hoists,  horse-whim. 

244  Hoists,  steam. 

246  Horse   feed-bags. 

248  Hose. 

250  Hydrants.  , 

260  Injectors. 

261  Insulated  wire. 

262  Iron. 

264  Iron,  corrugated. 
266  Iron,  sheet. 

270  Jacks,  hydraulic. 
272  Jacks,  screw. 
274  Jacks,  track. 

Jacks,  trench.     See   502. 


280 

282 
284 

286 


290 
292 
294 
296 
298 
300 
302 


Laborers  supplied. 
Lamp  posts. 
Lathe,  metal. 
Lights,  contractors'. 
Lime. 

Locomotives,  dinkey. 
Locomotives,  electric. 
Locomotives,  gasoline. 
Locomotives,  geared. 
Locomotives,  steam. 
Lubricants. 
Lumber,   creosoted. 


310  Machine  tools. 
312  Manganese  steei. 

314  Manhole  covers. 

315  Metaline. 

316  Meters,  water. 

318  Mineral  wool. 

319  Mining  machinery. 

320  Mixers,  concrete. 

322  Motors,  compressed   air. 
324  Motors,  electric. 
326  Motors,  water. 

330  Nickel  steel. 

332  Nuts  and  nut  locks. 

330  Oilless   Bearings. 

340  Packing. 

341  Painting  machines. 

342  Paints. 

344  Paving  blocks,  stone. 

Paving  bricks.     See  44. 
348  Picks. 
350  Pile  drivers. 
352  Pile   driver   jets. 
354  Piles,  concrete. 
356  Piles,  interlocking,    steeL 
358  Piles,  creosoted. 
360  Pipe   covering. 
362  Pipe,  cast    iron. 
364  Pipe,  cement. 
366  Pipe,  lead. 
368  Pipe,  riveted  steel. 
370  Pipe,  vitrified    sewer. 
372  Pipe,  wrought   iron. 

374  Pipe  cutting  machine. 

375  Pipe  tapping  machines. 

376  Plows. 

Plows,  unloading.     See  12. 
Pneumatic    tools.      See    8, 
132,  416. 
380  Portable  railways. 

382  Powder,  black. 

383  Prism  glass. 

384  Pulleys. 

386  Pumps,  diaphragm, 
388  Pumps,  electric. 
392  Pumps,  sand. 
394  Pumps,  steam. 
396  Pumps,  trench. 
398  Punches,  hydraulic. 


400  Quarry  bars. 

406  Railroad   signals. 
410  Rails,  new. 

412  Rails,     second   hand. 

413  Railway  track  layers. 

414  Rammers,  pneumatic. 

415  Recording   instruments. 

416  Riveters,  pneumatic. 
418  Road  machinery. 

Rock  crushers.    See  II^ 
422  Rollers,  horse. 

424  Rollers,  steam. 

425  Roofers'  supplies. 

426  Roofing. 

427  Rope  drive. 

428  Rope,  manila. 
430  Rope,  wire. 

438  Sand  blast  apparatus. 

Sand  pump.     See  392. 
440  Saw  mills,  portable. 

Scale  box.     See  462. 
442  Scarifiers  for  macadam 

444  Scrapers,  drag. 
446  Scrapers,  road. 

Scrapers,  wheel.    See  52& 

445  Screens,   rotary. 
450  Second  hand  outfits. 

Sewer  braces.    See  502. 

454  Sewer  cleaners. 

455  Sewer  traps. 

Sewer  pipe.     See  pipe; 

457  Shafting. 

458  Sheaves. 

460  Shovels,  hand. 

462  Skips. 

464  Slate. 

466  Sprinkling  carts. 

468  Standpipes. 

470  Steam  shovels. 

472  Steel,   structural. 

474  Steel    for    reinf.    concrete 

476  Stone,  broken. 

478  Stone  dressing  mach's. 

479  Street  sweepers. 

480  Stump  puller. 
482  Switches. 

490  Tanks,   water. 

491  Tapes,  measuring. 
Tapping  mach's.     See  37S 

492  Tar. 
494  Tents. 
496  Ties,  steel. 

498  Tile. 

Time  keeping  devices.  See 

92-  . 
Traction  engines.     See  166 

Track  laying  mach.  See4lJ. 

499  Track  tools. 

500  Tracing  cloth. 
502  Trench   braces. 
504  Trench  machines. 
506  Turntables. 

510  Valves,  steam. 

512  Valves,  water. 

513  Vault  lights. 

514  Ventilators. 

520  Wagons,   dump. 
522  Waterproofing. 

Well  drills.     S«  138 
526  Wheelbarrows. 
528  Wheel  scrapers, 
530  Windmills. 
532  Wire  cloth. 

Wire  rope.    Sev,  43a 


The  above  Is  only  a   partial    list  of  the   headings  In   our  Card    Index.  No   matter    what   you    want,    TELL    U* 

and    we    will    p-.it    you    In     prompt    comTiunlcation     with     the     leading     manufacturers,     dealers     c    contractors. 

IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  mention  ENGINEERING-CONTRACTING 
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Engineering-Contracting 

A  Weekly  "Methods  and  Cost"  Journal 
for    Civil    Engineers  and    Contractors. 

WITH  WHICH  ARE  COMBINED 

ENQINEERINQ   WORLD 

and 

CONTRACT  NEWS 

Published  ever>-  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

355  Dearborn  Street,  Chicago 
Telephone  Harrtson  6750 
New  York  Office:    13-21  Park  Ron- 
Telephone  5613  Cortlandt 


Associate  Editors 


HALBERT  P.  GILLETTE    .    .    Manacing  Editor 
DANIEL  J.  HAUER," 
CHAS.  S.  HILL. 
C.  T.  MURRAY. 
F.  A.  SMITH. 

MYRON  C.  CLARK President 

A.  B.  GILBERT    ....    Advertising  Manager 

SUBSCRIPTIOX  RATES  (Payable  in  Advance):— 
$2.00  a  year  (53  issues)  iit  United  Slates,  Cuba.  Mex- 
ico Alaska,  Hawaii,  Guam,  Porto  Rico.  Phtlippins 
Islands.  Republic  of  Panama,  Canal  Zone  and  Island 
of  Tutuila. 

$3.00  a  year  (53  issues)  to  Dominion  of  Canada. 
$4  00  a  year  (-52  issues)  to  all  other  countries. 

ADVERT! SI XG  RATES  sent  on  application. 
Copy  for  regular  advertising  must  be  received 
not  later  than  Friday  preceding  date  of  issue  in 
which  it  is  to  appear.  'Proposals."  "Wants  '  and 
"For  Sale"  announcements  can  be  inserted  as  lata 
as  Tuesday  morning. 

.  ' 

Entered  as  second-class  matter.  April  17.  1907.  at  tha 
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An  Economic   Method   of    Spreading 

Broken  Stone  for  Macadam,  and 

Comments  Upon  Macadam 

Specifications. 

In  our  issue  of  Oct.  28  we  printed  an 
interesting  article  on  macadam  road  specifi- 
cations, taken  from  a  paper  by  Mr.  A.  N. 
Johnson.     While   we   agree,   in    the    main. 
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with  Mr.  Johnson's  conclusions,  there  are 
one  or  two  points  that  are  worthy  of  fur- 
ther elaboration. 

Mr.  Johnson  prohibits  the  dumping  of 
broken  stone  in  piles  upon  the  road,  and 
gives  his  reasons  for  his  restricting  the 
contractor  to  certain  methods  of  delivering 
and  spreading  the  stone.  We  believe  that 
if  broken  stone  is  dumped  in  piles  on  the 
subgrade  and  then  scattered  or  spre.id  by 
hand,  an  even  distribution  of  the  stone  is 
seldom  secured.  Where  a  wagon  load  of 
stone  is  dumped  it  is  evident  that  the  mass 
of  stone  at  the  bottom  of  the  pile  is  more 
consolidated  than  where  the  same  stone  has 
been  delivered  with  shovels.  Hence,  if  we 
have  a  stretch  of  macadam,  certain  spots 
of  which  have  been  spread  by  shovels 
while  other  parts  of  which  have  been  left 
untouched,  and  therefore  consolidated  by 
tlie  fall  of  the  mass  from  the  wagon,  we 
will  get  undulations  in  the  resulting  road 
surface  where  the  roller  begins  its  work. 
In  other  words,  there  will  be,  say,  6  ins.  of 
loose  stone  where  the  wagon  load  was 
dumped  and  6  irs.  of  very  loose  stone  all 
around,  where  it  has  been  spread  by  shovels 
or  rakes,  and  this  condition  will  yield  a 
macadam  road  of  irregular  thickness  after 
rolling. 

It  is  this  objection,  as  well  as  those  others 
which  Mr.  Johnson  cites,  which  has  led 
many  engineers  to  prohibit  the  dumping  of 
stone  directly  upon  the  subgrade  unless  it 
is  dumped  from  a  spreading  wagon. 

Some  ten  years  ago  the  managing  editor 
of  this  journal  was  engaged,  as  a  contractor, 
in  building  a  macadam  road  under  specifica- 
tions that  prescribed  the  spreading  of  stone 
from  a  dumping  board  or  from  piles  along- 
side the  road.  It  cost  10  cents  per  cu.  yd. 
of  loose  stone  to  spread  it  in  this  manner, 
wages  being  15  cts.  an  hour.  In  order  to 
reduce  this  expense,  the  writer  decided  to 
experiment  with  some  sort  of  a  machine, 
and  selected  a  Shuart  grader  (made  by  the 
Ohio  Machinery  Co.  of  Oberlin  Ohio), 
which  has  a  steel  blade,  about  5%  ft.  long, 
mounted  on  a  low  frame  supported  by  two 
small  wheels  and  a  castor  wheel  in  front. 
The  grader  was  pulled  by  two  horses,  and 
required  one  man  beside  the  driver.  With 
this  simple  little  machine  it  was  possible 
to  spread  50  cu.  yds.  of  loose  stone  in  an 
hour,  at  a  cost  of  1  ct.  per  cu.  yd.  How- 
ever, the  spreading  was  by  no  means  as 
imiform  as  could  be  attained  by  hand,  hence 
it  became  necessary  to  supplement  the  work 
of  the  grader  by  using  some  sort  of  hand 
rakes.  For  this  purpose  the  writer  selected 
potato  hooks.  It  was  found  that  another  1 
ct.  per  cu.  yd  was  spent  in  the  final  hand 
spreading  with  the  potato  hooks,  making 
a  total  of  2  cts.  per  cu.  yd.,  as  compared 
with  the  10  ct.  cost  of  spreading  from 
dump  boards. 

To  loosen  the  masses  of  broken  stone 
where  they  had  been  dumped  from  the 
wagons,  the  writer  used  an  attachment  that 
is  furnished  with  the  Shuart  grader  for 
scarifying  or  harrowing  tough  soils,  called 
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a  digger.  It  is  nothing  but  a  bar  provided 
with  sharp  teeth,  like  a  harrow,  which  is 
fastened  in  front  of  the  scraping  blade, 
and  can  be  attached  or  removed  at  will. 

This  device  overcame  the  objections  to 
lumping  stone  on  the  subgrade,  and  saved 
many  hundreds  of  dollars. 

In  his  paper  Mr.  Johnson  recognized  that 
specifications  :.!iould  be  so  drawn  as  to 
secure  desired  results  rather  than  to  pre- 
scribe methods,  but  holds  that  it  is  often 
simpler  to  attain  desired  results  by  prescrib- 
ing certain  permissible  methods.  This  is 
sound  reasoning,  and  the  corollary  from  it 
is  that  some  general  clause  should  exist  in 
all  specifications  under  which  the  engineer 
may  permit  a  modification  of  any  method 
prescribed,  provided  that  an  equally  good 
result  is  obtained.  This  docs  not  mean 
that  an  engineer  should  \>c  permitted  to 
change  the  specified  thickness  of  the  macad- 
am, for  example,  without  a  corresponding 
change  in  the  contractors'  compensation ; 
but  it  means  that  the  engineer  should  be 
free  to  accept  any  innovation  in  methods 
which  a  contractor  may  devise,  for  thus 
the  contractor's  ingenuity  is  stimulated,  not 
only  to  the  benefit  of  himself  but  to  the  ul- 
timate benefit  of  the  public. 

We  have  mentioned  the  Shuart  grader 
as  having  been  used  successfully  for  spread- 
ing stone.  The  20th  Century  Grader,  made 
by  The  Baker  Mfg.  Co.  of  Chicago,  is  a 
similar  machine  that  has  likewise  proved  to 
be  an  effective  tool  for  this  purpose. 


The    Western    Society  of   Engineers. 

The  Western  Society  of  Engineers  held 
last  week  a  reunion  of  its  members  that 
those  present  will  recall  with  pleasure  in 
the  years  to  come.  This  meeting  was 
scheduled  as  a  "smoker,"  merely  an  in- 
formal social  gathering  of  members  to 
renew  old  friendships  and  to  make  new 
acquaintances.  It  was  all  this,  but  this 
was  not  all.  Had  it  been  all,  the  meeting 
would  merely  have  been  one  of  many. 
Instead  it  turned  out  to  be  one  of  a  few 
in  spirit  and  temper.  Those  who  recall 
the  annual  meeting  and  banquet  of  the 
society  on  Jan.  7,  1902,  with  its  address 
by  Mr.  Octave  Chanute  and  its  after  din- 
ner talks  by  Mr.  L.  P.  Moorehousc,  Gen- 
eral Sooy  Smith,  Mr.  Isham  Randolph  and 
others,  need  no  explanation  of  this  spirit. 
Most  of  the  same  men  were  present  on  this 
last  occasion  and  they  spoke  again  in  mem- 
ory of  the  society's  past  and  in  prophecy  for 
its  future.  That  they  spoke  well  need  hard- 
ly be  said.  That  they  spoke  so  well,  it  is  well 
to  remember  also,  was  because  the  subject 
and  the  occasion  inspired  both  thought  and 
utterance. 

The  society's  new  rooms,  the  largest  and 
finest  quarters  that  its  members  have  ever 
had,  furnished  alone  an  occasion  for  ju- 
bilation. It  was  not  merely  this  size  and 
comfort  of  their  new  home,  however,  that 
signified  to  those  older  members  present,  so 
much    as    the    strong    growth    and    sturdy 
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strength  of  the  organization  af  which  Ihc 
new  home  was  the  concrete  evidence.  It 
was  pride  in  the  society's  thousand  mem- 
bers, its  strong  journal,  its  excellent 
library  and  reading  room,  and  its  sound 
financial  condition  that  touched  the  speak- 
ers' tongues  with  enthusiasm.  Truly  Iho 
society  had  a  riglit  to  be  proud. 

The  Civil  Engineers'  Club  of  the  North- 
west was  organized  on  May  2"),  1809,  with 
twelve  members.  In  1880  tlie  name  was 
changed  to  the  Western  Society  of  En- 
gineers. Last  week  there  were  present 
five  of  the  original  members  of  1860.  They 
arc  nearly  but  not  quite  all  that  are  left  of 
those  first  year's  members.  Engineering 
then  was  not  the  well  filled  profession  that 
it  is  to-day.  Engineering  works  were  not 
the  costly  works  that  they  are  to-day.  The 
growth  of  the  society  was  slow.  In  1874 
there  were  71  members  and  in  1880,  when 
the  club  became  the  society,  there  were  only 
139  members.  A  year  after  its  incorpora- 
tion the  society  joined  with  a  number  of 
other  local  engineering  societies  to  pub- 
lish the  "Journal  of  the  Association  of 
Engineering  Societies."  Previously  the 
papers  and  discussions  had  been  by  ar- 
rangement printed  in  one  of  the  three  .en- 
gineering journals  then  published,  and  re- 
prints furnished  the  members.  There  were 
produced  in  succession  five  thin  volumes 
of  these  reprints,  one  each  year  from  1876 
to  1880,  inclusive. 

While  up  to  this  time  the  growth  of  the 
society  had  been  slow  it  had  also  been 
steady  and  healthy.  But  it  now  almost 
ceased.  In  1884  the  membership  was  1-35, 
and  the  income  was  only  about  two-thirds 
of  the  expenditures.  The  next  year  pre- 
sented an  even  worse  showing,  there  were 
only  106  members  in  good  standing.  The 
depression  continued  until  1889 ;  then  the 
society  took  a  new  lease  of  life  and  grew 
rapidly.  In  1894  it  was  voted  to  withdraw 
from  the  Association  of  Engineering  So- 
cieties and  to  publish  an  independent  jour- 
nal. The  change  proved  successful  from 
the  start  and  the  "Journal  of  the  Western 
Society  of  Engineers"  is  one  of  whose 
size  and  quality  any  organization  would 
have  reason  to  be  proud. 

To-day  the  Western  Society  of  Engi- 
neers is  a  strong,  growing  organization  of 
engineers.  It  is  gaining  new  members.  Its 
library,  reading  rooms  and  meeting  hall 
are  large  and  well  arranged;  it  has  a  yearly 
balance  over  expenditures  and  a  snug  sum 
invested.  Its  meetings  are  well  attended 
and  its  papers  and  discussions  are  of  a 
high  character.  We  mention  these  things 
here  not  because  they  are  unknown  or 
unique,  but  because  of  their  promise  of 
service  to  young  engineers.  Everyone  of 
these  young  engineers  who  is  not  already 
a  member,  and  there  are  many  of  them 
in  Chicago,  can  take  no  more  profitable 
step  than  to  affiliate  himself  with  the  so- 
ciety in  one  of  its  several  grades  of 
membership. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Methods   of   Waterproofing    Concrete 
Covered    Steel    Floors   for   Rail- 
way   Bridges    with    Some 
Figures  on  Cost. 

The  following  nictliods  of  waterproofing 
concrete-  covered  steel  floors  for  bridges 
are  given  in  a  committee  report  presented 
at  ihe  recent  convention  of  the  .-Vssnciation 

Protection  for  Wataprmfii 


I  beams.  We  are  now  using  on  some  of 
our  through  and  deck  plate  girder  bridges, 
reinforced  concrete  floors. 

In  the  girder  spans  the  waterproofing  is 
carried  up  the  side  of  the  girder  a  short 
distance  above  track  level  and  in  some 
cases  a  water  guard  is  used,  as  in  the  well 
known  Hydrex  system,  while  in  some  cases 
the  water  guard  is  omitted  and  the  adhe- 


Fig.    1 — Waterproofing    Concrete    Br 

of  American  Railway  Superintendents  of 
Bridges  and  Buildings: 

Nnv  York,  Nczv  Haven  &■  Hartford  Ry. 
(W.  H.  Moore).— -Figures  1,  2  and  3  show 
the  methods  which  have  been  employed 
within  the  last  year  for  waterproofing  solid 
floor  bridges  on  the  Harlem  River  branch, 
but  this  work  has  not  been  in  service  long 
enough  for  us  to  form  an  opinion  as  to  the 
efficiency  of  the  systems  used.  The  general 
specifications  for  the  work  are  as  follows : 

"After  surface  of  concrete  has  been 
cleaned,  apply  a  coat  of  Sarco  concrete 
paint.  Over  this  mop  a  thin  coat  of  hot 
Sarco  No.  6  Waterproofing.  On  this  sec- 
ond coat  lay  a  mastic  coat  1%  ins.  thick,  in 
proportion  of  1  part  Sarco  Waterproofing 
to  4  parts  of  sand,  or  sand  and  pebbles. 
Iron  to  a  smooth  finish.  Over  this  put  a 
finishing  coat  of  hot  Sarco  Waterproofing, 
spread  thinly  and  evenly,  and  sprinkle  with 
torpedo  sand.  Protect  expansion  joints  by 
a  fold  of  burlap  saturated  with  Sarco  No.  C 
waterproofing.  Carry  the  water  back  of  the 
abutments  by  a  curtain  of  burlap  saturated 
with  Sarco  No.  6  \\'aterproofing." 

I  think  it  has  come  to  be  very  generally 
recognized  that  in  order  to  be  effective  the 
waterproofing  material  must  have  a  good 
smooth  surface  to  rest  on  without  any 
sharp  corners  or  angles  and  that  the  water- 
proofing layer  must  in  its  turn  be  covered 
by  a  protective  coating  which  will  prevent 
it  from  injury  when  the  track  is  being 
tamped  or  otherwise,  and  also  protect  it 
from  the  direct  action  of  the  sun. 

In  our  solid  floor  construction,  we  have 
hitherto  principally  used  the  trough  system 
of  floor,  but  in  certain  instances  have  used 


dge     Floor,   N.   Y.,  N.   H.  &   H.   R.    R. 

sion  of  the  waterproofing  to  the  web  of  the 
girder  depended  on  to  maintain  a  tight 
joint. 

In  trough  floor  bridges  of  three  or  more 
spans  where  the  expansion  has  to  be  taken 
care  of  in  the  troughing,  we  have  put  in 
special  construction  with  copper  flashing  to 
m;i.kc   allowance    for  the   expansion.     This 
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Fig.    2 — Waterproofing    Concrete    Bridge 
Floor,   N.  Y.,   N.   H.  &   H.  R.   R. 

construction,  however,  has  not  been  in 
service  long  enough  for  us  to  know  whether 
it  will  be  entirely  satisfactory  or  not. 

The  waterproofing  is  protected  from  the 
stone   ballast    either    by   a    layer   of   brick 
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work  or  by  a  layer  of  mastic,  1%  to  2  ins. 
thick. 

Pennsylvania  R.  R.  (C.  W.  Rickey).— 
We  use  both  I  beam  and  trough  section  in 
our  solid  floor  construction,  with  a  prefer- 
ence, however,  for  the  trough  floor.  Our 
present  standard   calls   for   trough   section 


Fig.    3 — Waterproofing    Concrete    Bridge 
Floor,  N.  Y.,   N.  H.  &   H.   R.  R. 

parallel  to  the  rail  for  spans  up  to  and  in- 
cluding 30  ft.  With  this  arrangement  we 
have  a  fascia  girder  on  each  side  of  the 
bridge  to  hold  the  ballast. 

Where  solid  floor  is  desired  for  spans 
longer  than  30  ft.  we  use  girders  and  run 
the  trough  section  normally  to  the  girders, 
connection  being  made  directly  to  the  web 
of  the  girders.  With  this  arrangement  our 
waterproofing  is  run  above  the  ballast  line, 
the  steel  work  remaining  unpainted  until 
waterproofing  is  applied,  in  order  to  pro- 
vide proper  adhesion. 

We  experience  considerable  difficulty 
with  all  forms  of  waterproofing  used,  ex- 
cepting a  waterproofing  built  up  of  felt  pa- 
per. 

We  have  used  asphalt,  pitch  and  other 
preparations,  usually  1  to  1%  ins.  in  thick- 
ness, on  the  top  of  a  properly  troweled  cem- 
ent bed.  This  method  of  waterproofiing  to 
my  mind  is  unsatisfactory,  as  it  cracks  in 
time,  permitting  leaks. 

Our  standard  at  present  consists  of  five 
alternate  layers  of  Hydrex  felt  and  Hydrex 
compound,  all  being  placed   on  the  top  of 


asphalt  or  pitch  composition.  Expansion  or 
contraction  of  either  the  steel  or  concrete 
work  has  no  effect  on  this  style  of  water- 
proofing. 

At  our  Union  Station,  Pittsburg,  the 
driveways  and  Adams  express  department 
are  under  a  trough  floor  system  which  was 
originally  waterproofed  with  a  2-in.  thick- 
ness of  asphalt.  This  leaked  very  badly 
and  to  overcome  we  applied  an  additional 
inch  of  asphalt,  then  covered  with  felt  pa- 
per, following  the  Barrett  specification  for  a 
paper  roof. 

This  piece  of  waterproofing  averages  GO 
ft.  in  width  and  is  about  275  ft.  long.  Since 
repairs  as  above  noted  were  made  we  have 
never  had  a  leak. 

Fig.  4  show'S  a  typical  section  through  a 


and  dry,  and  then  to  be  thoroughly  coated 
with  a  painting  coat  of  asphalt  cut  with 
naphtha  or  gasoline.  On  this  surface  is  to 
be  laid  1%  ins.  of  asphah  mastic  made  in 
proportion  of  1  part  of  asphalt  to  4  parts 
of  clean  sand.  This  is  to  be  spread  in  place 
and  well  smoothed  with  smoothing  irons. 
After  this  is  completed,  the  entire  surface 
is  to  be  swabbed  or  mopped  over  with  hot 
asphalt  and  sprinkled  with  sand.  Concrete 
to  be  of  composition  1 :2Vi  :4,  the  stone  to 
pass  through  a  1-in.  ring  with  all  crusher 
dust  removed.  Expanded  metal  to  be  laid 
across  tops  of  floor  troughs,  and  bent  for 
gutters,  joints  to  overlap  at  least  1  ft." 

Mr.  W.  H.  Finley,  assistant  chief  engi- 
neer of  the  above  company,  adds  to  this  in- 
formation the  following  specifications  and 
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Fig.   4 — Waterproofing    Concrete    Bridge    Floor,    Pennsylvania    R.   R. 


trough  floor  system,  in  which  you  will  note 
our  method  of  waterproofing  and  its  appli- 
cation. 

Chicago  &  North-Mcstcrn  Ry.  Co.  (I.  F. 
Stern). — We  use  the  trough  system  of 
floor,  Fig.  5.  Where  a  girder  span  is  used 
we  aim  to  prevent  the  water  following  the 
lines  of  the  girder  by  flashing  along  the 
side  of  the  girder  with  asphalt. 

We  have  not  had  any  particular  trouble 


instructions  for  waterproofing  metal  and 
masonry  structures : 

1.  Material. —  (a)  Asphalt  shall  be  used 
which  is  of  the  best  grade,  free  from  coal 
tar  or  any  of  its  products,  and  which  will 
not  volatize  more  than  V2  of  1  per  cent  un- 
der a  temperature  of  300°  F.  for  10  hours. 

(b)  It  must  not  be  affected  by  a  20  per 
cent  solution  of  ammonia,  a  25  per  cent  so- 
lution of  sulphuric  acid,  a  35  per  cent  solu- 
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Fig.   5 — Waterproofing    Concrete    Bridge 
Floor,  C.  &   N.  W.   Ry. 
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Fig.    6 — Waterproofing    Concrete    Bridge 
Floor,    L.   S.   &.    M.   S.    Ry. 


the  concrete,  which  has  been  smoothly 
troweled  to  provide  proper  drainage  of 
water. 

We  protect  our  waterproofing  by  means 
of  hard  brick  laid  flat.  After  being  laid  it 
is  thoroughly  run  with  grout. 

I  know  of  no  other  method  more  satisfac- 
torv  than   the    felt   covering   laid  in   either 


on  account  of  the  expansion  of  metal  crack- 
ing the  concrete  or  waterproofing;  we  al- 
low expansion  joints. 

After  the  surface  is  cleaned  of  dirt,  a 
swabbing  coat  of  asphalt  cut  with  naphtha 
is  put  upon  the  concrete.  The  directions 
are  as  follows : 

"The  surface  of  concrete  is  to  be  clean 


tion  of  muriatic  acid,  nor  by  a  saturated  so- 
lution of  sodium  chloride.  It  should  show 
no  hydrolytic  decomposition  when  subject- 
ed, for  a  period  of  ten  hours,  to  hourly  im- 
mersions in  water  with  alternate  rapid  dry- 
ing by  warm  air  currents. 

2.  Range  of  Temperature. —  (a)  For  me- 
tallic structures,  exposed  to  the  direct  rays 
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of  the  sun,  the  asphalt  must  not  flow  under 
212°  R,  nor  hccomc  brittle  at  0°  !•".  when 
spread  thin  on  glass. 

(b)  For  structures  under  ground,  such  as 
masonry  arches,  abutments,  retaining  walls, 
foundation  walls  of  buildings,  subways, 
etc.,  a  flow  point  of  11*5°  F.  and  a  brittle 
point  of  0°  F.  will  be  required. 

(c)  A  mastic  made  from  either  grade  of 
asphalt  by  mixing  it  with  sand  must  not 
perceptibly  indent  when  at  a  temperature  of 
130°  F.  under  a  load  of  20  pounds  per 
square  inch.  It  nuist  also  remain  pliable  at 
a  temperature  of  0°  F. 

3.  Prcfaring  Surface. —  (a)  Before  apply- 
ing asphalt  to  a  metal  surface,  it  is  impera- 
tive that  the  metal  be  cleaned  of  all   rust, 

?"Concre)-e 
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Fig.    7 — Waterproofing     Concrete     Bridge 
Floor,   Pennsylvania   Co. 

loose  scale  and  dirt,  and  if  previously  coat- 
ed with  oil  this  must  be  burned  off  with 
benzine,  or  by  other  suitable  means.  The 
metal  surface  must  be  warm  to  enable  the 
asphalt  to  adhere  to  it,  and  the  warming  is 
best  accomplished  by  covering  it  with  heat- 
ed sand,  which  should  be  swept  back  as  the 
hot  asphalt  is  applied. 

(b)  When  waterproofing  masonry  struc- 
tures, if  the  surface  cannot  be  made  dry 
and  warm,  it  should  be  first  coated  with  an 
asphalt  paint  applied  cold.  This  is  particu- 
larly necessary  for  vertical  surfaces.  It  is 
diflicult  to  make  either  cold  or  hot  asphalt 
adhere  to  the  surface  of  concrete  or  mor- 
tar when  the  latter  is  covered  with  a  thin 
film  of  cement.  To  overcome  this  the  sur- 
face of  the  structure  should  be  covered 
with  a  finishing  coat  of  mortar  composed  of 
one  part  of  cement  to  one  part  of  sand.  If 
this  is  not  permissible  the  surface  should 
be  cleaned  with  a  sand  blast. 

4.  Preparing  Asphalt. — The  asphalt  should 
be  heated  in  a  suitable  kettle  to  a  tempera- 
ture not  exceeding  450°  F.  If  this  is  ex- 
ceeded it  may  result  in  "pitching"  the  as- 
phalt. Before  the  "pitching"  point  is 
reached  the  vapor  from  the  kettle  is  of  a 
bluish  tinge,  which  changes  to  a  yellowish 
tinge  after  the  danger  point  is  passed.  If 
this  occurs  the  material  should  be  tem- 
pered by  the  addition  of  fresh  asphalt.    The 


asphalt  has  been  cooked  sufliciently  when  a 
piece  of  wood  can  be  put  in  and  withdrawn, 
the  asphalt  clinging  to  it.  Care  should  al- 
ways be  taken  not  to  prolong  the  heat  to 
such  an  extent  as  to  pitch  the  asphalt ; 
should  it  become  necessary  to  hold  the  ket- 
tle for  any  length  of  time,  bank  or  draw  the 
fire  and  introduce  into  the  kettle  a  cpiantity 
of  fresh  asphalt  to  reduce  the  temperature. 
5.  Application  of  Asphalt.— (a)  The  first 
coat  should  consist  of  a  thin  layer  poured 
from  buckets  on  the  prepared  surface  and 
thoroughly  mopped  over. 

(b)  The  second  coat  should  consist  of  a 
mixture  of  clean  sand  or  limestone  screen- 
ings, free  from  earthy  admixtures,  pre- 
viously heated  and  dried,  and  asphalt,  the 
proportion  of  1  part  asphalt  to  3  or  4  parts 
sand  or  screenings  by  volume ;  this  is  to  be 
thoroughly  mixed  in  the  kettle  and  then 
spread  out  on  the  surface  with  warm 
smoothing  irons,  such  as  are  used  in  laying 
asphalt  streets.  The  irons  should  not  be 
hot  enough  to  burn  the  asphalt. 

(c)  The  finishing  coat  should  consist  of 
pure  hot  asphalt  spread  thinly  and  evenly 
over  the  entire  surface,  and  then  sprinkled 
with  washed  roofing  gravel,  torpedo  sand 
or  stone  screenings,  to  harden  the  top. 

(d)  The  entire  coating  should  not  be  less 
than  1  in.  thick  at  the  thinnest  place. 

Lake  Shore  &  Michigan  Southern  Ry. 
(R.  H.  Reid). — We  use  I-beam  construc- 
tion for  our  solid  floor  bridges. 

To  prevent  water  following  the  line  of 
girder  and  gussets  we  use  a  steel  trough 
lined  with  concrete  and  protected  with 
waterproofing ;  we  use  solid  concrete  filling 
between  girders;  we  carry  it  up  to  the  top 
flange  and  carry  the  concrete  protection  up 
beneath  the  top  flange,  as  shown  by  Fig.  G. 

We  have  not  used  solid  concrete  con- 
struction long  enough  to  determine  whether 


we  have  taken  out  some  old  iron  bridges  in 
which  transverse  trough  sections  were  used 
and  filled  with  concrete  in  which  the  con- 
crete was  so  firmly  united  that  we  have  not 
yet  succeeded  in  getting  it  out,  although  the 
trough  sections  have  gone  into  the  scrap 
pile.'  Apparently  the  concrete  was  in  as 
good  condition  as  when  put  in  place. 

In  the  way  of  general  information  will 
say  that  we  have  under  construction  at 
Keefe  and  St.  Lawrence  avenues,  Chicago, 
at  Park  Manor  Station,  two  bridges  in 
which  we  have  used  steel  concrete  floor 
over  I  beams  with  the  Sarco  waterproofing. 

Pennsylvania  Co.  C\.  F.  Miller). — In 
1904  in  the  waterproofing  of  subway  bridge 
floors  we  used  at  first  asphalt  covering  V* 
in.  thick  over  concrete.  This  was  found  to 
be  ineffective  on  account  of  the  contraction 
and  expansion,  and  its  liability  to  puncture. 
We  then  used  an  asphalt  mastic  made  of 
asphalt  and  screening  thoroughly  mixed  in 
kettles,  and  applied  while  hot  and  thorough- 
ly tamped,  after  which  a  %-in.  layer  of 
pure  asphalt  was  poured  over  bridge  floor 
on  top  of  the  mastic,  forming  a  blanket 
covering;  but  on  account  of  the  shrinkage 
when  cooling,  thus  defeating  the  purpose 
for  which  it  was  intended,  its  use  was  dis- 
carded on  account  of  ineffectiveness. 

The  second  method  tried  out  by  us  was 
concrete,  covering  the  joints  of  iron  work 
with  a  substance  known  as  iron  bark,  which 
was  applied  to  the  steel  work  of  the  bridge 
with  hot  smoothing  or  sad  irons,  which 
gave  an  excellent  bond  between  the  steel 
and  the  bark.  Results  very  unsatisfactory, 
the  contraction  and  expansion  of  steel  floor 
tearing  the  bark,  thus  defeating  the  purpose 
for  which  it  was  intended,  and  its  use  was 
discontinued. 

Third  method:  In  the  latter  part  of 
1904,  at  one  of  our  subway  bridges  on  the 
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Fig.   8 — Waterproofing    Concrete    Bridge    Floor.    Pennsylvania   R.    R. 


we  will  have  any  cracking  due  to  expan- 
sion and  contraction.  My  opinion,  however, 
is  that  wc  will  have  no  trouble  from  this 
source. 

We  arc  now  using  a  gum  called  Sarco, 
manufactured  by  the  Standard  Asphalt  & 
Rubber  Co.  of  Chicago,  and  we  put  on  one 
layer  Vi  in.  thick,  putting  it  on  hot.  In  re- 
gard to  the  results  obtained,  will  say  that 
we  hope  for  the  best,  but  have  not  used  it 
long  enough  to  give  a  reliable  opinion. 

We  do  not  use  any  felt  covering  over 
concrete. 

We  protect  waterproofing  from  stone  bal- 
last and  coarse  gravel  by  a  3-in.  layer  of 
fine  gravel  or  sand. 

We  are  not  at  present  using  any  other 
methods  than  those  outlined  herewith,  but 


P.,  C,  C.  &  St.  L.  Ry.,  we  made  a  test  of  a  . 
felt  covering  over  concrete,  using  three-ply 
felt  thoroughly  mopped  with  a  Ilydrex 
compound,  over  vi-hich  was  placed  a  layer 
of  concrete  1%  ins.  thick,  sidewalk  finish  to 
protect  the  felt  from  stone  ballast.  This 
method  has  given  us  the  best  result. 
Care  w^as  taken  not  to  allow  any  adhesion 
betw-een  the  concrete  and  the  felt  over  ex- 
pansion joints,  but  was  laid  as  a  blanket 
over  the  concrete,  thus  allowing  for  any 
irregidar  contraction  or  expansion  in  the 
metal  or  concrete  covering  of  the  bridge 
floor  proper. 

In  conclusion  would  say  that  the  felt 
method  has  not  given  us  an  absolutely  wa- 
ter-tight bridge  floor,  and  that  there  is  still 
room  for  great  improvement  along  this  line. 
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but  we  have  received  the  best  results  from 
the  felt  system  in  our  elevation  work. 

Mr.  A.  L.  Bc'u'iiuin. — Method  of  Apply- 
ing Waterprooling :  First.  The  steel 
floor  plate  was  thoroughly  cleaned  and 
painted  with  one  coat  of  red  lead  and  oil. 

Second.  A  filler  of  Mastic  Asphalt  was 
placed  along  the  webs  of  the  girders. 

Third.  Five  layers  of  Hydrex  F'elt  ce- 
mented together  with  llydrcx  Compound 
were  then  put  on  tlie  floor  plate  and  car- 
ried as  far  as  possible  up  under  the  flash- 
ing angles,  which  were  fastened  along  the 
webs  and  around  the  stifTencrs  and  the 
ends  of  the  girders.  The  felt  was  not  ce- 
mented to  the  floor  i)late  but  was  thor- 
oughly octiicnted  to  the  webs  of  the  gird- 
ers. 

Fourth.  A  layer  of  brick  laid  flat  was 
then  placed  on  the  felt  in  a  hot  layer  of 
compound,  tlie  brick  being  laid  lengthwise 
of   the  bridges. 

Fiflli.  The  joints  between  the  brick 
were  thoroughly  poured  with  compound 
and  the  whole  surface  mopped  with  com- 
pound. 

Sixtli.  The  stcnc  ballast  ties  and  rails 
were   tlien   placed   on   the   bridge. 

Labor  and  Time  on  Waterproofing  Af- 
ter Steel  Work  Was  Erected :  The  skill- 
ed and  common  laborer  employed  per 
square  (U'O  sq.  ft.)  was  as  follows:  .Pore- 
man,  1.6G  hours;  waterproof ers,  11.71 
hours ;  laborers,  7.75  hours.  The  overtime 
to  complete  a  floor  of  750  sq.  ft.  was  1.4 
days  of  10  hours.  The  best  time  for  one 
track,  750  sq.  ft.,  was  one  day  of  10  hours. 

Cost :  The  cost  of  waterproofing  mate- 
rials per  square  foot  of  floor  surface  was 
20%  cts.  The  cost  of  labor  per  square 
foot  was  10%  cts.  Materials  per  square 
(100  sq.  ft.):  Brick,  440;  Hydrex  Com- 
pound, 41.2  gallons ;  Hydrex  Felt,  1.4(j 
rolls   (400  sq.  ft.  per  roll). 

Results :  The  bridges  are  watertight 
with  the  exception  of  a  few  points  immedi- 
ately over  columns. 

During  a  severe  storm  the  water  leaks 
down  to  some  extent,  between  the  main 
and  side  walk  girders.  It  seems  impossible 
to   keep   these   points   absolutly   tight. 

The  vibration  and  reflection  of  the  gird- 
ers break  the  bond  of  any  material  which 
is  placed  between  the  ends  of  the  girders. 
From  a  close  observation  of  these  bridges 
it  seems  impossible  to  make  the  compound 
adhere  to  the  steel  for  any  length  of  time, 
due  to  the  vibration  of  the  steel  work  and 
the  hardening  of  the  material  during  cold 
weather. 

It  is  necessary  to  protect  the  edges  of 
the  waterproofing  along  the  firders  from 
water  running  down  behind  after  the  wa- 
terproofing has  broken  loose.  This  was 
done  by  means  of  the  flashing  angles  re- 
ferred to  above. 

No  attempt  should  be  made  to  fit  the 
brick  along  the  web  or  brackets,  the  brick 
being  simply  shoved  as  tight  as  possible 
and  then  the  openings  poured  with  the 
compound.     Afterward   the   opening  under 


llie  tkibhiug  angles  should  be  tilled  with 
concrete  to  keep  the  edges  of  the  felt  from 
curling  over. 

The  felt  was  carried  well  over  and 
down  the  back  walls,  drainage  being  had 
by  putting  the  bridges  on  a  grade  and  al- 
lowing the  water  to  run  behind  the  abut- 
ments, which  were  drained  by  pipes  run- 
ning through  the  abutments  to  the  gutters. 

Of  the  six  bridges  referred  to  above  five 
were  very  near  together  and  so  were  erect- 
ed in  one  group.  The  sixth  was  quite  a 
distance  away  and  was  erected  separately, 
so  as  to  throw  as  little  track  out  of  service 
as  possible. 

All  track  changes  were  made  by  means 
of  crossovers  at  each  end  of  the  groups  of 
bridges  to  be  erected.  These  crossovers 
were  operated  by  switchmen  and  operators 
stationed  at  each  group.  And  in  addition 
the  signals  governing  them  were  incorpo- 
rated in  the  electro  pneumatic  siarnal  sys- 
tem of  the  road. 


Method     of     Constructing     Concrete 

Foundation    for    Street    Railway 

Track  Using  a  Special  Mixer 

Mounted  on  a  Car. 

In  its  work  of  reconstructing  its  track  in 
compliance  with  city  ordinance  the  Chi- 
cago City  Ry.  Co.,  which  owns  and  oper- 
ates the  surface  lines  on  the  south  side,  is 
making  use  of  a  traveling  concrete  mixing 
plant.  This  plant  is  shown  in  operation  by 
the    accompanying    cut,    and     has     worked 


base.  One  track  is  rebuilt  at  a  time.  It 
is  torn  out  and  the  excavation  is  filled  to 
the  proper  level  with  the  broken  stone, 
which  is  rolled  solid.  The  ties  and  rails 
are  then  laid  and  fastenings  completed  ex- 
cept that  the  joints  are  not  welded.  The 
concrete  is  then  laid,  leaving  openings  at 
the  joints  to  permit  welding,  which  is  done 
electrically  after  the  concrete  has  set  for 
six  or  seven  days.  The  paving  is  finally 
laid,  completing  the  track.  The  following 
description  relates  alone  to  the  work  of 
laying  the  concrete  foundation. 

The  mixing  plant  consists  of  a  Chicago 
Concrete  Mixer  mounted  on  the  end  of  a 
short  flatcar.  This  mixer  is  a  standard 
machine  of  its  make  except  that  it  is  fitted 
with  an  elevating  charging  skip  on  each 
side  and  has  in  addition  to  the  regular  ver- 
tical swing  discharge  spout  a  supplemen- 
tary discharge  spout  arranged  to  swing 
horizontally.  Both  of  these  features  are 
indicated  clearly  by  the  illustrations.  The 
two  elevating  charging  skips  permit  the 
mixer  to  be  charged  from  either  side ;  or- 
dinarily only  one  skip  is  used  at  a  time,  the 
one  next  to  the  nearest  curb.  The  idle 
skip  is  kept  hoisted,  in  which  position  it 
comes  within  the  standard  clearance  lines. 
The  horizontally  swinging  spout  enables 
the  concrete  to  be  discharged  at  any  point 
across  the  full  width  of  the  foundation  and 
directly  into  place.  The  mixer  car  is  cou- 
pled to  a  motor  flat  car  which  moves  the 
outfit  along  as  fast  as  the  work  progresses. 
Two-way  wheel  barrow  inclines  attached  to 


Traveling   Mixer  for   Concreting    Street   Railway  Track  Foundations. 


with  such  satisfaction  that  a  brief  descrip- 
tion of  its  construction  and  a  record  of  its 
work  are  of  interest. 

The  new  track  construction  consists  of 
girder  rails  on  sawed  cross-ties  6x8  ins.  x 
7  or  8  ft.,  resting  on  a  sub-base  of  crushed 
stone  compacted  by  a  steam  roller.  On  this 
sub-base  is  laid  the  1-3-6  broken  stone  con- 
crete foundation  so  as  to  imbed  the  ties 
and  the  rails  to  a  level  2%  ins.  above  their 


the  mixer  car  and  moving  with  it  furnish 
the  necessary  runway  for  charging  the 
skips.  These  inclines  have  a  rise  of  some 
18  ins.  The  mi.xer  is  operated  by  a  15-HP. 
electric  motor,  which  also  operates  the  skip 
buckets  through  individual  friction  clutches. 
The  sand,  stone  and  cement  are  piled 
along  the  nearest  curb  at  close  intervals 
and  are  charged  to  the  skip  by  wheel  bar- 
rows.    The  sand   and  cement  are  charged 
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together;  the  wheelers  tlirow  three  or  four 
shovelfuls  of  sand  into  the  barrow,  then 
empty  a  bag  and  a  half  of  cement  on  it,  and 
then  fill  the  barrow  with  sand.  Two  bar- 
rows of  the  sand  and  cement  mixture  and 
three  barrows  of  stone  make  a  skipful  of  l.T 
cu.  ft.  The  nii.xer  has  a  batch  capacity  of 
%  cu.  yd.  The  concrete  is  mixed  fairly 
wet  and  is  deposited  outside  of  or  between 
rails  as  desired  by  means  of  the  swinging 
chute.  Three  men  with  shovels  spread  the 
concrete  and  level  it  oflf  and  four  men  with 
tamping  bars,  one  working  on  each  side  of 
a  rail,  force  the  concrete  compactly  under 
the  rails  between  ties.  One  man  with  a 
flat-face  rammer  then  rams  the  con- 
crete solid.  Its  top  surface  is  then  dusted 
with  a  dry  mixture  of  sand  and  cement, 
which  is  made  even  and  well  brushed  in 
with  an  ordinary  stable  broom,  the  sweeper 
sprinkling  the  top  with  a  hose  as  needed. 
Another  man  thoroughly  sprinkles  the 
broken  stone  sub-base  before  any  concrete 
is  deposited. 

The  gang  mi.xing  and  placing  concrete  is 
composed  about  as  follows : 

Duty.  No.  Men. 

Wheeling  stone 9 

Wheeling  sand  and  cement 7 

Wheeling  bafs  of  cement  from  piles 1 

Helping  dump   barrows 1 

Operating  motor  car 1 

Operating  mixer  and  skips 1 

Operating  discharge  spout 1 

Spreading  concrete    3 

Tamping  with  tamping  bars 4 

Ramming  concrete 1 

Dusting  with  dry  mixture 1 

Sweeping  and  sprinkling 1 

Sprinkling  stone  sub-base 1 

Foreman    1 


Total 


..5.3 


An  8-hour  day  is  worked  and  some  500 
lin.  ft.  of  single  track  foundation  arc  con- 
structed per  day.  As  the  volume  of  con- 
crete in  the  foundations  runs  about  1,6.50 
cu.  yds.  per  mile,  the  output  of  con- 
crete in  place  is  about  1.5G  cu.  yds. 
per  day.  With  wages  averaging  $2  per 
day  this  would  make  the  labor  cost  of  con- 
crete in  place  $GG  -^  156  cu.  yds.  =42%  cts. 
per  cu.  yd. 

The  work  described  is  being  done  under 
the  direction  of  the  Board  of  Supervising 
Engineers  of  the  city  of  Chicago,  Mr.  Bion 
J.  Arnold,  chief  engineer,  by  the  Chicago 
City  Ry.  Co.,  Mr.  C.  A.  Caul,  general  road- 
master. 


According  to  a  recent  consular  report, 
during  the  30  years  ended  in  1906  only 
one  passenger  was  killed  on  the  railways 
of  the  United  Kingdom  in  every  40,300,000 
journeys,  while  one  was  injured  in  every 
2,300,000.  In  1907  the  figures  were  one 
killed  in  every  70,000,000  and  one  injured 
in  every  2,300,000. 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  damt, 
sewer  and  water  pipe  trenching,  quarrying,  etc 


The  Method  and   Cost  of  Gold  Dredg- 
ing by  the  Elevating  Bucket. 

The  elevating  bucket  type  of  dredge  has 
not  been  a  favorite  machine  in  the  United 
States  in  the  past.  A  number  of  this  type 
of  machine  were  brought  by  the  French  en- 
gineers to  the  Panama  Canal  when  that 
work  was  being  done  under  the  French 
regime.  During  the  past  four  years  some 
of  these  dredges  have  been  rebuilt  by  the 
Isthmian  Canal  Commission,  and  are  doing 
excellent  work,  being  preferred  for  some- 
kinds  of  dredging  to  other  types  of  ma- 
chines. 

Several  elevating  bucket  dredges  built  in 
Scotland  were  brought  to  Canada  for 
dredging  the  St.  Lawrence  river,  and,  since 
1890,  the  Canadian  government  has  built  a 
number  of  these  machines,  and  prefer  them 
to  the  dipper  type,  as  they  do  their  work 
more  regular,  leaving  a  smoother  and 
cleaner  bottom.  With  different  styles  of 
buckets  they  are  able  to  dig  materials  from 
soft  clay  to  shale  rodk  in  ledges. 

This  style  of  dredge  has  been  used  in 
New  Zealand  for  some  years  for  gold 
dredging,  and,  a  little  more  than  a  decade 
ago,  the  first  one  was  tried  in  the  California 
gold  fields.  The  initial  dredge  in  the  Cali- 
fornia service  was  a  very  crude  affair,  but  it 
proved  profitable,  with  the  result  that  a 
number  of  manufacturers  began  to  build 
them,  making  great  improvements  in  their 
construction  and  design,  and  increasing 
them  in  size.  Today  there  is  a  large  num- 
ber of  such  machines  at  work  in  gold  dredg- 
ing, many  powerful  machines  of  this  type 
being  used  in  the  Oroville  district  of  Cali- 
fornia. The  machine,  besides  digging  the 
gold  bearing  material,  also  extracts  the 
gold.  To  do  this  work  they  have  a  bucket 
line,  mounted  on  a  ladder  generally  made 
of  steel,  which  takes  up  the  material  and 
delivers  it  into  a  hopper.  From  the  hopper 
the  material  either  goes  into  a  revolving 
screen  or  over  a  shaking  screen,  which  re- 
ceives and  washes  the  excavated  material 
and  rejects  the  stones.  The  coarse  tailings 
and  rejected  stones  are  taken  care  of  by 
the  stacker,  a  belt  conveyor  that  carries 
them  out  of  the  rear  of  the  dredge,  and 
stacks  them  in  a  pile.  The  gold  bearing 
material  enters  a  sluice  box  or  falls  on  gold 
saving  tables,  in  or  on  which  the  fine  ma- 
terial is  washed,  and  the  gold  saved. 
Pumps  to  supply  water  for  washing  and 
sluicing  complete  the  machinery,  except  the 
power  and  lighting  plant.  In  some  cases 
steam  furnishes  the  power,  while  in  places 
where  a  number  of  dredges  are  operated 
in    close   proximity,    it    is    generally    found 


cheaper  to  use  electricity.  As  these  dredges 
are  worked,  as  a  rule,  24  hours,  lights  are 
furnished,  which  are  generally  electric. 
Where  electricity  is  used  as  the  operating 
power,  the  hull  need  not  be  as  long  as 
when  steam  is  used,  as  less  space  is  needed 
for  the  machinery. 

The  bucket  elevator  style  of  dredge  has 
been  found  very  efficient  for  gold  dredging. 
The  dipper  dredge  will  handle  the  material 
that  the  elevator  bucket  dredge  handles, 
but,  in  digging,  it  so  disturbs  the  gravel 
that  much  of  the  gold  sinks  to  the  bottom. 
Then,  too,  the  door  of  the  dipper  is  not 
water  tight,  and  gold  is  lost  in  this  way. 
When  dipper  dredges  were  used  more  ex- 
tensively, attempts  were  made  to  make  the 
doors  tight  by  having  them  close  against 
rubber  packing,  but  this  was  not  durable 
and  it  was  never  possible  to  get  a  hinge 
that  would  make  the  door  close  perfectly 
tight.  Moreover,  the  dipper  dredge  brought 
up  materials  in  large  quantities  at  intervals, 
and  it  could  not  be  handled  to  the  gold 
saving  machinery  as  economically  as  with 
the  elevating  dredge.  An  extra  scow  was 
generally  needed,  from  which  the  material 
was  handled  to  a  hopper  and  thence  to  a 
sluice  box  or  gold  saving  tables. 

.\  clam  shell  or  orange  peel  bucket 
worked  on  a  gold  dredge  is  also  not  eco- 
nomical en  account  of  the  buckets  not  be- 
ing water  tight.  .\  hydraulic  or  suction 
dredge  has  not  been  successful  at  gold 
dredging,  owing  to  the  fact  that  boulders 
abound  in  many  of  the  richest  placers,  and, 
as  the  gold  is  heavier  than  the  gravel,  the 
latter  is  sucked  to  the  pump  and  elevated, 
while  much  of  the  gold  is  deposited  on  the 
bottom  of  the  pit.  The  gold  could  be  ele- 
vated by  the  pump,  if  it  entered  the  suction 
pipe  and  passed  through  the  pump  into 
the  riffles  and  was  there  caught.  \  rotary 
cutter  would  also  agitate  the  gravel  too 
much. 

With  the  elevator  dredge  the  action  of 
the  buckets  is  slow-;  in  the  close  connected 
type  the  number  dumped  per  minute  rang- 
ing from  18  to  3ft.  while  with  the  link  type 
from  12  to  14  are  delivered  per  minute. 
The  action  being  steady  and  quiet,  the  ma- 
terial is  taken  from  the  bottom  without  un- 
due agitation,  and  as  the  buckets  are  water- 
ti.glit  they  carry  their  entire  contents  of 
gravel,  gold  and  water  until  inverted  over 
the  hopper. 

The  buckets  are  made  of  three  sizes,  3, 
5  and  7%  cu.  ft.,  respectively.  The  speed 
is  generally  about  50  ft.  per  minute,  but  in 
hard  ground  this  is  reduced  about  25%, 
while  in  soft  material  it  is  sometimes  in- 
creased   50%.     The    ladders    carrying   the 
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buckets  are  now  built  to  excavate  to  as 
great  a  depth  as  Co  ft. 

The  hulls  are  built,  either  as  two  separate 
scows  housed  over  into  one,  or  as  one  scow 
with  a  large  well  in  it.  The  buckets  operate 
in  this  well,  being  swung  from  a  gantry,  by 
means  of  which  the  buckets  are  raised  and 
lowered.  Another  gantry  on  the  rear  of 
the  dredge  holds  the  stacker.  Such  a 
dredge  known  as  the  "Hunter  Dredge"  is 
shown  in  the  illustiation. 

This  dredge  was  built  by  the  Western 
Engineering  &  Construction  Co.,  of  San 
Francisco,  Cal.,  at  the  Oro  Water,  Light  & 
Power  Co.  The  dredging  machinery  proper 
was  manufactured  by  the  Bucyrus  Co.,  of 
South  Milwaukee.  Wis.  Operation  of  the 
dredge  was  commenced  in  August.  1907, 
working  placer  ground  38  ft.  deep  from  the 
water  line  to  bed  rock. 

The  entire  plant  embodies  the  latest  type 
of  construction,  the  hull  being  especially 
trussed  along  the  well  hole  line  with  an 
overhead  structure.  The  low  gantry,  sup- 
porting the  digging  ladder  and  buckets,  is 
of  the  most  improved  design,  being  con- 
structed  to   minimize   warping  of   the   low 


means  of  which  llie  digging  ladder  is  raised 
and  lowered ;  the  other  on  the  starboard 
side,  carrying  the  auxiliary  lines  used  in 
swinging  the  dredge  from  side  to  side.  The 
digging  ladder  is  held  up  hard  and  fast  to 
the  face  of  the  cut  by  means  of  a  steel  spud 
24x36  ins.  and  50  ft.  long.  A  wooden  spud 
is  also  provided,  of  the  same  dimensions  as 
the  steel  spud,  and  is  chiefly  used  to  move 
the  dredge  forward  after  bed  rock  has  been 
cleaned,  and  a  new  cut  is  necessary.  In  this 
process,  both  spuds  are  alternately  raised 
and  lowered  until  the  dredge  has  stepped 
ahead  to  the  position  required. 

This  machine  is  entirely  operated  by  elec- 
tricity. Electric  power  is  delivered  at  the 
dredge  at  approximately  4,000  volts,  being 
carried  aboard  by  armoured  cable  at  that 
voltage  and  stepped  down  with  transform- 
ers from  4,000  volts  to  400.  The  following 
motor  equipment  is  used.  The  digging  mo- 
tor is  a  100  H.  I'.,  type  F,  variable  speed, 
operating  as  all  the  motors  do  at  400  volts, 
and  having  a  speed  of  600  R.  P.  M.  It  is 
connected  by  belt  to  the  port  winch,  which 
drives  the  bucket  line,  and  raises  or  lowers 
the  ladder. 


The  "Hunter   Dredge"  for   Reclaiming    Gold   Bearing  Gravel. 


pontoons.  The  buckets,  each  of  5  cu.  ft. 
capacity,  are  close  connected,  and  are  pro- 
vided with  heavy,  manganese  steel  lips.  Al- 
together, there  are  82  buckets  in  the  chain. 

A  revolving  screen,  6  ft.  in  diameter  by 
26  ft.  long,  having  several  sections  of  per- 
forated plates,  graduated  to  the  size  of  the 
material  handled,  disintegrates  the  gold 
bearing  gravel  and  clay  under  pressure 
from  an  8  in.  centrifugal  pump.  The  gold 
is  washed  free  from  the  gravel  during  its 
passage  through  the  revolving  screen,  and 
is  carried  through  the  perforated  plates 
onto  a  system  of  gold  saving  tables,  suit- 
ably arranged  underneath  the  screen.  The 
tables  are  furnished  with  riffles  made  of 
wood  and  shod  with  iron.  These  catch  the 
fine  gold  as  it  drops  from  the  screen,  and 
bring  it  into  contact  with  quicksilver  previ- 
ously distributed  over  the  tables,  and  with 
which  it  readily  amalgamates.  Large  stones 
and  boulders  refused  by  the  revolving  screen 
are  passed  through  a  hopper  and  carried 
well  astern  of  the  dredge  by  means  of  a  30- 
in.  endless  Robins  belt  conveyor  on  the 
stacker. 

There  are  two  winches  on  the  boat,  both 
located  forward;  one  on  the  port  side,  by 


The  motor  connected  with  the  starboard 
winch  by  a  belt  is  of  20  H.  P.,  type  F, 
variable  speed,  having  a  speed  of  900 
R.  P.  M.  By  means  of  this  motor  and 
winch,  the  wooden  and  steel  spuds  are 
hoisted,  the  stacker  raised  and  lowered,  and 
the  side  and  head  lines  in  handling  the 
dredge  controlled. 

The  8-in.  centrifugal  pump  is  direct  con- 
nected to  a  50  H.  P.  motor,  type  CCL.  con- 
stant speed,  having  a  speed  of  850  R.  P.  M. 
A  15  H.  P.  motor  of  the  same  type  with  a 
speed  of  1,120  R.  P.  M.  is  direct  connected 
to  the  4-in.  centrifugal  pump. 

The  revolving  screen  with  a  speed  of  ap- 
proximately eight  revolutions  per  minute  is 
operated  by  a  belt  from  a  20  H.  P.,  type 
CCL,  constant  speed  motor,  having  a  speed 
of  1,120  R.  P.  M.  The  stacker  motor  is  a 
20  H.  P.,  type  C,  constant  speed,  having  a 
speed  of  1,120  R.  P.  M.,  and  connected  by 
belt  to  the  drive  of  the  conveyor.  As  stated 
this  is  of  the  Robins  t>T)e,  equipped  with  a 
30-in.  special  Diamond  Dredge  belt,  the  en- 
tire conveyor  being  102  ft.  between  center. 
As  originally  installed  it  was  only  90  ft., 
but  it  was  found  necessary  to  lengthen  it. 


All  the  electric  motors  were  manufactured 
by  the  Wcstinghousc  Co. 

When  all  drives  are  being  used  225  H.  P. 
is  needed,  but  this  seldom  occurs.  The 
main  drive  motor,  which  operates  the  bucket 
line  and  ladder  hoist,  is  in  use  nearly  all  the 
time.  The  starboard  winch  motor  is  used 
more  or  less  intermittently,  only  when  it  is 
necessary  to  raise  and  lower  the  spuds,  or 
the  stacker,  or  swing  the  dredge  from  side 
to  side.  The  pump  motors  are  used  con- 
stantly in  supplying  water  for  the  revolving 
screen  and  tables,  also  for  the  bucket  wash- 
ing apparatus,  where  the  buckets  dump  by 
inversion  at  the  upper  tumbler.  Both  re- 
volving screen  and  stacker  belt  motors  are 
constantly  in  use,  the  one  driving  the  revolv- 
ing screen  or  "grizzly,"  as  it  is  commonly 
termed,  for  properly  screening  the  gravel, 
the  other  in  connection  with  the  stacker 
belt,  which  carries  off  the  tailings.  The  dig- 
ging buckets  average  speed  is  about  22 
buckets  per  minute,  this  naturally  varying  . 
according  to  the  nature  of  the  ground. 

From  90,000  to  110.000  K.  W.  hours  are 
used  per  month  on  the  dredge,  making  a 
daily  rate  of  from  3,000  to  3.666  K.  W. 
hours.  The  cost  of  current  is  1  ct.  per  K. 
W.  hour. 

The  entire  cost  of  this  dredge  ready  for 
operation  was  $90,000. 

Such  a  dredge  is  operated  during  a 
monthly  average  of  from  80  to  90%  of  the 
possible  running  time.  The  dredge  is  op- 
erated 24  hrs.  per  day.  with  three  8-hour 
shifts.  All  stops  of  whatever  nature  are 
counted  in  the  average  time  made;  for 
break  downs  of  machinery,  power  shut 
downs  and  for  cleaning  up.  A  clean  up  is 
made  twice  a  month,  usually  taking  up  four 
or  five  hours.  This  time  is  not  lost  en- 
tirely as  it  is  taken  advantage  of  to  make 
needed  repairs.  To  obtain  such  running  re- 
sults, duplicates  of  all  wearing  parts  must 
be  kept  on  hand  to  be  replaced  with  the 
least  possible  delay. 

Such  a  dredge  is  operated  with  2  men. 
one  being  a  winchman,  the  other  an  oiler. 
Many  of  the  dredges  employ  a  shoreman 
to  dig  "dead  men"  and  help  in  handling  the 
shore  line.  In  addition  to  these,  most  of 
the  dredges  carry  a  dredge  master. 

The  wages  paid  these  men  are  as  fol- 
lows : 

Dredgemaster $1-50.00  per  mo. 

Winchman 3.50  per  day 

Oiler 2.-50  per  day 

Shoreman    2.00  per  day 

The  Hunter  dredge,  working  30  days  in 
a  month,  excavated  106,000  cu.  yds.  of  very 
hard  material  with  a  large  number  of 
boulders  in  it.  The  cost  of  this  month's 
work  was  as  follows  : 

Labor : 

1  Dredgemaster $150.00 

3  Winchmen,  .30  days 310.00 

3  Oilers,  30  days. .' 225.00 

2  Shoremen,  30  days 120.00 

Total $80.5.00 
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Power;  A  Scraper  Excavator  with  a  New  Form 

100,000  K.  W.  hours $1,000,011  of  Bucket. 

Supplies,  etc 210.ni»  .    i    i  n 

'.  A    power    scrapir    •■pcrated    hy    calilc- 

Plint '  111^ 

',  ,  way    was   successfully  used   some   dozen 

Interest,   dcprooat.on,    and    repairs  ^^  _^^^^^  ^^^  ^_,^   ,^,^^   ^^^  ^,,^  ^^^^^^ 

(«'""='«'>  ^•^"-^•'"^  sections  of  the  Chicago  Drainage  Canal. 

_      ,  fm,-,^n  Later    a    similar    cable-operated    scraper 

Total  cost   $.l,f<l->.Ui'  ,  1        » I  r-       1    ■ 

^  was    used     on     the     Massena    Canal    ni 

This  gives  a  cost  per  cu.   yd.,  including  „„rtliern    New   York   state.      From   these 

our  estimated  allowance   for  plant,  as  fol-  machines  and  their  successors  there  has 

'°^'S'  been    developed    within    the    last    live    or 

Labor $0,007  six  years  a  type  of  excavator  known  by 

Power  .  0.00!)  various  names,  but  consisting  of  a  trav- 

Supplics  O.dOJ  cling     derrick     carrying   a    steel    scraper 

Plant    "-"1 1  bucket   so  operated   by   hauling  line  and 

hoist   that   it   excavates   by   scraping   and 

Total $0.03.>  swinging    between    pit    and    spoil    banks. 

This    shows     how     wonderfully   efficient  This  type  of  excavator  has  become  quite 

these  dredges  are.    It  is  also  worthy  of  note  popular  and  has  been  put  on  the  market 

how  easily  so  small  a  crew  operates  so  large  in    various     forms    differing    from     each 
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uri.il  is  black  soil  overlying  8  ft.  of  stiff 
yellow  clay,  which  overlies  a  fairly  soft 
clay,  wliicli  for  the  most  part  cuts 
nicely. 

The  excavator  is  shown  at  work  by 
Fig.  1.  It  is  a  revolving  derrick  mount- 
ed, on  rollers,  so  that  it  can  be  moved 
along  the  berme  on  temporary  wooden 
track.  The  construction  is  entirely  steel. 
The  boom  is  85  ft.  long  and  the  A- 
frame  mast  is  35  ft.  high  and  is  guyed 
both  forward  and  back  to  the  steel 
frame.  A  topping  lift  varies  the  height 
and  reach  of  the  boom,  which  gives  a 
piaximum  width  of  cut  of  75  ft.  when 
excavator  is  on  berme.  The  scraper 
is  operated  by  a  hauling  line  and 
by  a  hoist  in  the  manner  described  more 
fully  further  on.  The  bucket  being  used 
on  tliis  work  is  3'/j  cu.  yds.  capacity. 
The    engine    is    a    special    10'/2xl2    in.    3 


Fig.  1 — Power  Scraper 

a  machine.  A  company  operating  one  or 
more  of  these  dredges  employs  a  black- 
smith and  helpers  to  make  repairs  and  keep 
up  the  machinery,  and  also  a  superintendent 
who  gives  the  work  general  supervision  and 
is  present  at  the  semi-monthly  clean  ups. 
Many  of  these  dredges,  with  fair  paying 
gold  gravel,  yield  large  profits  in  the  course 
of  one  or  two  years'  operation. 


The  total  of  excavations  for  September 
on  the  New  York  State  Barge  Canal  was 
1,195,606  cu.  yds. 


The  Chilean  government  is  planning  the 
construction  of  a  number  of  government 
railways  of  an  aggregate  length  of  852.3 
miles.  The  railways  will  require  103  steel 
bridges  and  the  construction  of  17  tun- 
nels. The  total  estimated  cost  is  $37,223,- 
757. 


Excavator   Working   on    Evanston    Branch, 

otlier  chiefly  in  the  construction  and  op- 
eration of  the  scraper  bucket.  The  ac- 
companying illustrations  show  the  latest 
of  these  excavators,  known  as  the  Hey- 
worth-N'ewman  excavator  and  sold  by 
James  O.  Hey  worth,  Chicago,  111. 

The  views  Figs.  1  and  2  show  the  ex- 
cavator at  work  on  the  Evanston  branch 
of  the  Chicago  Drainage  Canal  on  an 
880,000  cu.  yd.  contract  held  by  -Mr.  Hey- 
worth.  The  Evanston  branch  canal  has 
a  bottom  width  of  30  ft.,  with  side  slopes 
of  3  on  5,  and  an  average  depth  of  30  ft. 
The  spoil  is  being  put  on  both  sides  ot 
the  canal  with  25-ft.  berme  between  ca- 
nal and  spoil  banks.  The  plan  of  op- 
eration is  to  work  the  excavator  along 
one  side  of  the  canal,  taking  out  the  ma- 
terial to  the  center  line  and  then  work 
it  along  the  opposite  side,  removing  the 
remainder    of     the    excavation.      The    ma- 


Chicago   Drainage  Canal. 

drum  engine  with  steam  operated  fric- 
tions built  by  the  Monighan  Machine 
Co.  of  Chicago,  111.  One  drum  operates 
the  hoist,  one  operates  the  hauling  line 
and  one  the  boom  fall.  A  separate  swing- 
ing engine  is  used  to  revolve  the  derrick. 
One  engine  man  operates  both  engines 
from  a  platform  at  the  front,  from  which 
he  can  see  the  bucket  at  all  times. 

The  bucket  is  shown  clearly  by  Fig.  2; 
its  distinctive  feature,  which  incidentally 
eliminates  wear  on  pins.  etc..  is  the  stiff 
bail,  which  is  also  adjustable  to  various  an- 
gles with  the  plane  of  the  bucket  bot- 
tom. This  permits  the  depth  of  cut  to 
be  adapted  to  the  material  and  prevents 
the  bucket  from  riding  over  hard  mate- 
rial. The  attachment  of  the  bail  is  quite 
clear  from  the  illustration.  It  is  pivoted 
to  two  links  attached  to  the  bucket  sides 
near  the  bottom  and  these  links  are  ad- 
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justable.  Two  other  links  connect  the 
bail  about  midway  of  its  length  with  the 
top  edge  of  the  bucket,  and  these  links 
can  be  shortened  or  lengthened  by  tak- 
ing up  or  letting  out  the  -links  one  or 
more  holes,  as  shown.  The  total  possi- 
ble variation  in  the  angle  of  the  bail  is 
about  30°.  To  prevent  the  bail  from 
gouging  into  the  ground  it  has  wide 
runner  or  shoe  on  its  under  side  near  its 
outer  end.  The  bucket  is  made  of  ■5'8-in. 
tank  steel  in  the  body;  the  mouth  piece 
is  1-in.  steel  plate  cut  to  a  V-shape. 

The  bucket  is  operated  by  two  lines. 
The  hauling  line  runs  direct  from  the 
end  of  the  bail  to  the  hauling  drum  of 
the  engine.  The  hoisting  rope,  as  will  be 
seen  from  the  illustration,  forms  a  sling 
in  which  tlte  bucket  is  suspended.  In 
hoisting  the  hauling  rope  is  let  slack  and 


Roads  and  Streets  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  co\cr  road  buildinj;  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  u.sod  in  road  building  and  pa\  ing. 


The  Destructive    Effect    of   Automo- 
biles   Upon    Macadam    and    the 
Use  of  Asphaltic  and  Tar 
Binder    in    Road 
Building. 
The  most  important  feature  of  the  recent 
Good  Roads  and  Legislative  Convention  at 
Buffalo    was     the     unanimity    of    opinion 
among    road    builders    that    some    sort    of 
asphaltic   or  tar   binder  must   hereafter   be 


Fig.  2 — Scraper  Bucket  for  Power    Scraper  Excavator. 


the  bucket  is  hoisted  "level"  until  the 
block  strikes  the  stop  on  the  boom, 
further  hoisting  then  tilts  tlie  bucket 
bottom-up  by  continuing  the  pull  on  the 
rope  attached  to  the  rear  of  the  bucket. 
The  hauling  rope  does  not  have  to  be 
kept  taut  during  hoisting. 

The  excavator  is  operated  bj'  one  en- 
gineman  and  one  fireman,  and  three  men 
to  prepare  track  and  work  around  the 
machine.  On  the  Evanston  branch  canal 
work  the  machine  is  operated  three  8- 
hour  shifts,  but  only  two  12-hour  shifts 
of  trackmen  are  worked.  It  is  taking 
out  1,800  cu.  yds.  per  24  hours. 


used  in  road  building.  In  our  issue  of 
.■\ug.  19  we  reprinted  the  important  paper 
of  Mr.  L.  \V.  Page.  Director  of  the  Office 
of  Public  Roads  in  the  Department  of  Ag- 
riculture, on  the  eflfect  of  automobiles  upon 
macadam  roads.  In  this  issue  we  give  ab- 
stracts from  other  noteworthy  addresses 
delivered  at  the  Buffalo  convention,  bear- 
ing upon   the  same   subject. 

The  Nestor  of  road  building  in  .America 
is  Mr.  James  E.  Owen,  of  Newark,  N.  J., 
who  gave  the  following  as  his  opinion : 
Mr.   Owen's   Opinion. 

"Now.  I  have  to  cont'o-^.  and   I  think  I 


can  afford  to  do  it,  with  ntj'  age,  that  all 
our  practices  and  all  our  experience  in 
road  construction  and  road  maintenance 
arc  to-day  of  no  avail ;  with  the  enormous 
travel,  and  the  automobile  travel,  it  is  al- 
most impossible  to  keep  our  roads  in  the 
state  they  were  four  or  five  years  ago. 
The  engineers  have  e.xamined  into  the 
necessities  of  some  substance  or  soine  mode 
of  proccdiire  that  will  keep  these  roads 
in  good  shape.  We  have  tried  the  oil  and 
we  have  tried  the  tar,  and  my  experience 
to-day  is  this,  that  the  only  successful  ef- 
fort in  keeping  a  good  macadam  road  in 
repair  is  by  the  proper  application  of  cer- 
tain preparations  of  tar.  This  matter  is 
now  under  discussion — was  under  discus- 
sion a  week  ago  or  so  by  the  National  So- 
ciety of  Engineers,  and  the  conclusion  ar- 
rived at  was  that  that  probably  was  the 
only  good,  safe  material.  The  matter  is 
to  be  discussed  by  an  international  con- 
vention in  Paris  in  November,  and  I  think 
it  will  be  found  that  some  medium  otb.er 
than  water  is  necessary. 
*     *     * 

And  I  wish  to  say  this,  that  I  am  going 
to  retire  as  quickly  as  possible  from  hard- 
road  construction.  You  want  an  elastic 
road ;  you  want  a  road  that  has  resiliency, 
that  won't  be  ground  up  by  the  horses' 
feet  or  the  wagon  tires  or  the  automobile. 
The  other  extreme  is  the  construction  of 
the  roads  in  California.  They  cover  them 
with  shell  and  sprinkle  them  twice  a  year 
with  the  heavy  Southern  asphalt  oil.  Now, 
there  are  the  two  extremes  of  road ;  those 
do  not  wear  out ;  and  the  idea  that  I  had 
in  my  mind  to-day  is  that  future  road  de- 
velopment depends  on  the  establishment  of 
roads  that  won't  wear.  If  you  have  no 
wear,  you  have  no  dust  and  no  mainte- 
nance, and  that  is  the  ideal  proposition. 
Now,  my  suggestion  is  that  instead  of 
working  along  on  the  theory  that  you  have, 
ne  ought  to  work  on  theory  of  these  elastic 
roads. 

The  other  thought  is  this,  that  in  the 
construction  of  congested  traveled  roais 
the  bonding  material  should  be  some  arti- 
ficial product.  I  do  not  throw  this  out  in- 
advisedly. Curiously  enough,  one  State  to- 
day is  now  building  tl-.eir  roads  with  a  tar 
mixture,  and  the  State  Engineer  estimates 
that  the  extra  cost  of  making  that  tar  road 
— not  putting  it  on  the  surface,  but  incor- 
porating it  as  a  constructive  part  of  the 
road — is  13  cts.  a  square  yard  extra  to 
what  the  ordinary  macadam  would  be." 

Mr.  Abbott's  Opinion.  To  Mr.  James 
W.  .Abbott,  late  U.  S.  Highway  Commis- 
sioner for  the  Rocky  Mountain  and  Pacific 
Coast  States,  belongs  the  honor  of  having 
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been  the  first  engineer  to  write  a  full  de- 
scription of  the  wonderful  road  work  done 
in  California  with  asphaltic  oil.  This  he 
ilid  in  a  historic  article  published  in  the 
1002  Year  Book  of  the  Department  of  Ag- 
riculture. The  following  is  an  abstract  of 
Mr.  Abbott's  address: 

"The  only  thing  that  I  have  time  to  sny 
to  you  is,  that  I  believe  that  finally,  after 
five  or  six  or  seven  years  of  study,  they 
have  solved  the  question  of  how  road 
builders  may  use  a  liydro-carhon  (asphaltic 
oil— Editor)  with  the  natural  soil  to  make 
a  permanent  roadway  cheaper  than  the 
macadam  road  ;  cheaper  than  any  first-class 
road  that  has  ever  been  built,  and  which 
shall  be  durable  and  at  the  same  time  shall 
be  more  efficient  for  all  kinds  of  general 
traffic  than  any  other  kind  of  ro.id  that  has 
ever  been  built.  They  are  actually  doing 
that  now  in  the  State  of  California.  If 
any  of  you  are  in  that  State  you  will  find 
Los  Angeles  the  center  of  this  work;  you 
will  find  not  less  than  forty  different  roads 
built  on  that  principle.  There  is  no  patent 
on  it ;  there  is  no  royalty  charged  for  build- 
ing it;  anybody  who  wants  to  go -into  the 
contracting  business  can  build  it.  .MI  he  ha? 
to  do  is  to  buy  himself  a  tamping  roller. 
The  theory  is  to  take  this  hydro-carbon  and 
mix  it  with  the  common  surface  of  the 
earth  and  so  thoroughly  incorporate  the 
hydro-carbon  cementing  liquid  with  the 
road  surface  that  it  is  all  together,  and 
then  to  tamp  it  down  with  points  of  these 
rollers,  which  resemble  in  their  action  the 
feet  of  sheep,  until  you  get  a  road  tamped 
down  so  hard  that  it  becomes  practically 
a  cement." 

Mr.  Pardington's  Opinion.  Mr.  A.  R. 
Pardington,  General  Manager  of  the  Long 
Island  Motor  Parkway,  after  describing  the 
building  of  a  stretch  of  concrete  roadway 
for  automobiles,  known  as  the  Hassam 
Paving,  said : 

"In  addition  to  the  Hassam  Paving,  we 
are  studying  with  great  care  the  use  of 
petroleum  compounds  in  connection  with 
local  material ;  Peekskill  gravel ;  Georgia 
gravel;  loam,  clay,  etc.  We  are  especially 
interested  in  and  are  giving  all  possible 
consideration  to  the  type  of  road  construc- 
tion which  prevails  in  California,  where  oil 
is  injected,  under  pressure,  into  the  earth, 
which  has  previously  been  plowed  and  later 
tamped  by  a  special  form  of  tamping  roller 
which  packs  the  mass  from  the  bottom  up. 
This  type  of  construction  has  many  at- 
tractions for  us,  and  as  soon  as  we  are 
assured  of  the  fact  that  it  will  withstand 
the  rigors  of  the  Northern  climate,  I  am 
more  than  justified  in  saying  that  its  use 
will  be  undertaken." 

Mr.  McDonald's  Statement.  Mr.  James 
H.  McDonald,  Highway  Commissioner  for 
the  State  of  Connecticut,  said : 

"Referring  to  the  splendid  roads  on  the 
other  side,  alluded  to  this  morning,  and 
which  have  been  the  admiration  of  the 
world  for  their  grandeur,  smooth  condi- 
tion, and   durability,  my  friend   Page  told 


nic,  nut  five  minutes  before  1  came  on  the 
platform,  that  they  are  sending  over  from 
France  to-day  inquiring  what  they  shall 
do,  after  having  expended  $600,0i>0,000  on 
24,000  miles  of  road,  by  reason  of  the  fact 
that  since  the  introduction  of  the  automo- 
bile, if  something  is  not  done  to  remedy 
the  havoc  that  is  being  wrought  by  the 
automobile,  they  will  lose  the  entire  prin- 
cipal. 

"With  all  the  education  commissioners 
have  had,  with  all  the  experience  we  have 
gained  both  in  a  personal  way  by  research, 
investigation  and  reading,  every  commis- 
sioner in  this  country  to-day  is  confronted 
with  this  great  problem  of  what  we  are  to 
do  with  the  roads  that  we  have  in  our 
charge." 

Mr.  Hunter's  Opinion.  Mr.  Joseph  W. 
Hunter,  Highway  Commissioner  of  Penn- 
sylvania, expressed  himself  as  follows : 

"The  general  method   of  road  construc- 
tion that  has  been  in  vogue  since  the  days 
of  Macadam  and  Telford  had  proven  sat- 
isfactory  in   the  past,   and   will,    under   all 
ordinary   circumstances,   sustain   the   traffic 
that  passes  over  it;  but,  since  the  advent 
of  the  automobile,  it  has  been  found  that 
this  form  of  construction — either  macadam 
or    telford-macadam— will    not     withstand 
the   traffic    of    the   heavy,    rapidly   moving 
motor.      The    automobile   is    here   to    stay 
and  the  use  of  motor  vehicles  will  increase, 
rather  than  diminish,  and  it  is  for  the  vari- 
ous State  Highway  Departments  to  ascer- 
tain the  best  methods  of  road  construction, 
that   will   not   only  meet  the   requirements 
of  the  automobile  traffic  but  at  the   same 
time  be  satisfactorj'  to  the  ordinary  horse 
and  wagon  traffic.    Brick-paved  roads  have 
been  suggested  and  have  many  advocates. 
They   will   answer   for  the  heavy  teaming 
and    automobile    traffic,   but    for   the    ordi- 
nary traflSc  and  light  driving  they  are  not 
satisfactory;    the    first    cost    is    fully    two- 
thirds  more  than  an  ordinary  telford-mac- 
adam  road.     The   annual   cost   of  mainte- 
nance  will  be  less,   unless  they  are   abso- 
lutely   neglected    by   those    whose    duty    it 
may  be  to  care  for  and  maintain  them.     A 
brick  road   will   practically  have   to   be  re- 
built   in   twenty   to   twenty-five    years,    ac- 
cording to  the  uses  to  which  it  has  been 
subjected.     The  dust  preventives,   oil,  tar, 
or    asphalt,    have   their    uses,   but   are   not 
permanent,  and,  unless  the  physical  condi- 
tions are  perfect,  the  practical  results  are 
nil.     The   only,  and   safe   and   economical, 
method  is  to  incorporate  the  dust  prevent- 
ive and  bonding  material  with  the  material 
used  in  the  road  construction." 

Mr.  Beman's  Opinion.  Mr.  R.  D.  Be- 
man.  Deputy  Highway  Commissioner  of 
Pennsylvania,  was  positive  in  his  belief  that 
surface  treatment  will  never  prove  satis- 
factory.    He  said : 

"Neither  do  I  believe  that  any  form  of 
surface  treatment  will  ever  be  found  en- 
tirely satisfactory  or  economical.  I  am 
convinced  from  my  study  of  the  subject 
that   the   asphaltum   or   tar   should   be   in- 


corporated   in    the    macadam    during    the 
construction  of  the  road. 

"One  of  the  sources  of  complaint  against 
automobiles  is  that  popularly  known  as 
the  'dust  nuisance.'  This  suggests  to  the 
road-builder  not  only  the  condition  thus 
described,  but  what  is  of  vastly  greater  im- 
portance, the  rapid  loss  of  valuable  road 
material.  I  believe  that  all  the  observant 
automobilists  will  agree  that  automobiles 
damage  macadam  roads  to  a  greater  extent 
and  destroy  them  more  rapidly  than  any 
other  vehicle  which  traverses  them.  The 
rapid  movement  is  partly  responsible,  as  it 
produces  a  partial  vacuum  into  which  the 
air  rushes  from  every  side,  lifting,  as  it 
does  so,  the  fine  dust  from  the  road  sur- 
face and  placing  it  at  the  disposal  of  any 
breeze  which  may  be  blowing.  The  great- 
er part  of  the  destructive  effect,  however, 
I  believe,  is  due  to  the  friction  caused  by 
the  tractive  force  applied  to  the  rear 
wheels,  combined  with  the  suction  of  the 
rubber  tires.  When  compressed  under 
heavy  weight  the  convex  surface  of  the 
tire  becomes  to  some  extent  concave,  its 
convexity  being  reversed  and  forced  in- 
ward, and  a  close  approach  to  a  perfect 
vacuum  being  produced. 

"How  may  we  preserve  the  valuable  road 
surface  which  is  now  blowing  away  in 
dust?  It  may  be  too  early  to  predict  the 
e.vact  method  by  which  the  desired  result 
will  be  reached,  but  I  have  been  much  im- 
pressed with  the  experiments  with  tar  and 
oils  containing  asphaltum.  It  is  well  es- 
tablished that  Pennsylvania  petroleum, 
which  has  a  paraffine  base,  is  not  adapted 
for  such  purposes,  and  I  believe  that  some 
of  the  asphaltum  oils  sold  for  road  use  by 
various  oil  companies  would  be  much  more 
valuable  if  they  contained  less  of  the  vola- 
tile elements  and  possessed  more  'body.' " 
Mr.  Johnson's  Opinion.  Mr.  A.  N.  John- 
son, State  Engineer  of  Illinois,  outlined 
briefly  the  building  of  experimental  roads 
in  his  state,  following,  in  general,  the 
methods  used  in  California.     He  said: 

"We  are  carrying  on  what  promises  to 
be  some  very  valuable  experiments  in  the 
construction  of  earth  roads,  combining  oil 
and  tar  with  the  earth.  Some  similar  work 
has  been  done,  particularly  in  California, 
but  this  treatment  has  never  been  attempt- 
ed in  a  climate  similar  to  that  of  Illinois 
on  black  gumbo  soils.  It  is  believed,  how- 
ever, that  with  proper  preparation  of  the 
roadbed  and  thorough  rolling,  that  an  im- 
pervious covering  of  the  roadbed  would  be 
obtained.  Its  durability  remains  to  be 
tested. 

"Such  roads,  if  it  is  possible  to  construct 
them,  would  doubtless  answer  even  better 
than  macadam  roads  for  most  country  traf- 
fic and  would  meet  much  better  the  needs 
of  the  increasing  motor  travel,  for  it  is 
evident  to-day  that  unltss  some  elastic, 
adhesive  binder  is  used  in  the  construction 
of  macadam  and  gravel  roads  that  the  dur- 
abilitv  of  these  roads  is  of  very  short 
duration,  even  with  but  a  moderate  amount 
of  motor  traffic." 
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Amount  of    Materials    Required    for 
Cement  Sidewalk  Construction. 

The  great  majority  of  cement  sidewalks 
come  within  the  range  of  3  ins.  to  7  ins.  in 
thickness;  the  most  common  base  mixtures 
are  1-2-5  and  1-3-G  and  the  most  com- 
mon finishing  mi.xtures  are  1-1,  1-1%  and 
1-2.  The  accompanying  tables  have  been 
computed  to  give  by  simple  arithmetic,  the 
volume  of  concrete  and  the  quantities  of 
cement,  sand  and  stone  required  per  100 
sq.  ft.  of  sidewalk,  ranging  from  3  ins.  to 
7  ins.  thick  and  constructed  of  the  above 
named  mi.xtures.  Table  I  gives  separately 
the  volume  of  base  concrete  and  of  sur- 
facing mortar  in  100  sq.  ft.  of  walk  of  the 
different  thicknesses;  Table  II  gives  for 
each  of  the  thicknesses  and  mixtures  named 
the  amount  of  cement,  sand  and  stone  re- 
quired per  100  sq.  ft. 

The  tables  have  been  calculated  on  the 
assumption  that — the  cement  being  meas- 
ured loose  as  is  usual  in  sidewalk  work — 
a  barrel  of  cement  measures  4.4  cu.  ft.  For 
finishing  mortar  the  voids  in  the  sand 
amount  to  45  per  cent;  for  base  concrete 
the  voids  are  assumed  to  be  40  per  cent 
for  sand  and  45  per  cent  for  broken  stone. 
On  these  assumptions  according  to  the 
theory  of  proportioning  and  the  tables  of 
mortar  and  concrete  quantities  given  in 
"Concrete  Construction  —  Methods  and 
Cost,"  by  Gillette  and  Hill,  the  amount  of 
materials  per  cubic  yard  of  mortar  and  of 
concrete  are  as  follows ; 
Mortar  proportions  ..  1-1  1-1V4  1-2 
Barrels  pf  cement....  3.94  3.34        2.90 

Cubic  yards  of  sand..  0.6  0.8  0.9 

Concrete    proportions.  1-2-5  1-3-6 

Barrels  cement    1.16  0.90 

Cubic  yards  sand 0.38  0.44 

Cubic  yards  stone....  0.95  0.88 

Table  II  has  been  computed  from  the 
above  quantities  and  those  given  in  Table 
I;  thus  for  a  3-in.  base  (Table  I)  0.93  cu. 
yd.  of  concrete  is  required  per  100  sq.  ft. ; 
if   the    base   be   a   1-2-5   mixture,   then   the 


Crete  Construction — Methods  and  Cost," 
the  volumes  given  in  Table  I  can  be  used  as 
just  exemplified  to  compute  a  table  similar 
to  Table  II,  but  based  on  the  preferred  ta- 
ble of  quantities  per  cubic  yard. 
Table  II  is  used  in  estimating  as  follows: 
Problem :  Find  the  amount  of  cement, 
sand  and  stone  required  for  1,000  ft.  of 
sidewalk  5  ft.  wide;   base  4  ins.  thick   of 

Table  I — Showing  volume  of  concrete  base 
and  mortar  wearing  surface  per  100  sq.  ft. 
of  cement  walk  of  various  thicknesses. 

Concrete  Base.        Mortar  Wearing  Surface. 

Thickness,       Volume,       Thickness,       Volume. 

ins.  cu.  yds.  ins.  cu.  yds. 

21^  0.77  V4  0.155 

3  0.93  %,  0.232 
3^4                    1.08                   1  0.309 

4  1.24  H4  0.386 
4'^                      1.39                     1^4  0.464 

5  1.55  1%  0.541 

6  1.87  2  0.618 
Note.— 100  sq.  ft.  of  walk  1  in.  thick  has  a 

volume  of  0.309  cu.  yd.  To  get  the  volume  in 
a  walk  of  any  thickness,  multiply  0.309  Ijy 
the  thickness  of  the  walk  in  inches,  e.  g., 
0.309    cu.    yd  X  6    ins.  —  1.87    cu.    yd. 

1-2-5  concrete;  wearing  surface  1  in.  thick 
of  1-1%  mortar. 

From  Table  II  we  have; 

Cement.  Sand,  Stone, 
Per    100   sq.    ft.  bbls.  cu.  yds.  cu.  yds. 

Base,  4  ins 1.43        0.47        1.18 

Wearing  surface  1  in.  1.03        0.247 


Total  per  MO  sq.  ft. 


2.40 

50* 


0.717 
50 


1.18 
50 


Total  per  5,000  sq.  ft..  123.00    35.850    59.00 
*1,000  X  5  =  5,000  -^  100  =  50. 


A  ton  of  copper  pipe  collected  from  old 
French  excavators  and  locomotives,  some 
bronze  bearings  taken  from  cars,  locomo- 
tives and  excavators,  and  200  pounds  of 
tin  found  in  one  of  the  old  French  ware- 
houses, have  been  collected  and  will  be 
sent  to  the  Philadelphia  Mint,  to  be  used 
in  casting  the  bronze  metals  which  are  to 
be  presented  by  the  President  to  em- 
ployes of  the  Isthmian  Canal  Commis- 
sion, who  have  served  two  years  or  more 


TABLE  II.— SHOWING  QUANTITIES  OF  CEMENT.  SAND  AND  BROKEN  STONE  RE- 
QUIRED FOR  100  SQ.  FT.  OF  SIDEWALKSEPARATELY  FOR  BASE  AND  FOR  SUR- 
FACE FINISH  FOR  DIFFERENT  PROPORTIONS  OF  CONCRETE  AND  DIFFERENT 
THICKNESSES  OF  WALK. 

1—2—5 1—3—6 1—1 • 1—1% 1—2 ■ 

Thick-  Ce-  Ce-  Thick-  Ce-  Ce-  Ce- 

ness,  ment.  Sand.    Stone,  ment.  Sand,    Stone,  ness.  ment.  Sand,  ment.    Sand,    ment, 

ins.       bbls.  cu.yds.  cu.yds.  bbls.  cu.yds.  cu. yds. ins. 


Sand, 

bbls.  cu.yds.  bbls.  cu.yds.  bbls.  cu.yds. 

2^4       0.89       0.29       0.73       0.69       0.34       0.68         %       0.61  0.093       0.52  0.124  0.45       0.139 

3  1.08       0.35       0.88       0.84       0.41       0.82         %,       0.91  0.139       0.77  0.186  0.67       0.209 
3%       1-25       0.41       1.02       0.97       0.47       0.95       1           1.12  0.185       1.03  0.247  0.90       0.278 

4  1.43       0.47       1.18       1.12       0.55       1.09       IH       1.52  0.232       1.29  0.308  1.12       0.347 
4V4       1.61       0.53       1.32       1.25       0.61       1.22       1%       1.83  0.278       1.55  0.371  1.34       0.418 

5  1.79       0.59       1.47       1.39       0.68       1.36       1%       2.03  0.325       1.81  0.433  1.57       0.487 

6  2.17       0.71       1.78       1.58       0.82       1.64       2           2.33  0.371       2.06  0.494  1.79       0.556 


Cement  =  0.93  cu.  yd.  X  1.16  bbl.  =  1.08  bbl. 
Sand=  0.93    cu.    yd.  X  0.38    cu.    yd.  =  0.35 

cu.  yd. 
Stone  =  0.93   cu.    yd.  X  0.95   cu.    yd.  =  0.88 

cu.  yd. 

The  final  results  are  the  quantities  given 
in  Table  II;  and  the  other  qauntities  given 
in  this  table  are  obtained  in  a  similar  man- 
ner. Should  the  user  prefer  different  ta- 
bles of  quantities  of  materials  per  cubic 
yard  of  concrete  than  those  given  in  "Con- 


on  the  Isthmus.  It  is  expected  that  the 
medals  will  be  ready  for  distribution  early 
in  1909,  states  the  Canal  Record.  The 
design  of  the  medals  and  the  method  of 
their  distribution  have  not  yet  been  de- 
termined. 


Up  to  the  end  of  1905  there  were  41,482 
English  miles  of  railroad  in  Russia ;  the 
average  cost  of  construction  was  ^2,962 
per  mile. 


Cost     of     Unloading     and     Hauling 
Crushed     Rock. 

The  following  data  relate  to  the  unload- 
ing and  delivery  of  crushed  rock.  There 
was  a  macadamised  or  paved  road  from  the 
unloading  track  to  the  beginning  of  the  rock 
delivery.  The  road  had  low  gradients,  the 
worst  being  one  hill  500  ft.  long  with  5  per 
cent  grade  to  pull  loaded.  The  average 
haul  was  8,855  ft.  The  number  of  cars 
unloaded  was  26,  making  409  wagon 
loads.  The  railway  weight  of  the 
crushed  rock  was  1,582,700  lbs.  and  rail- 
way weight  of  screenings  264,000  lbs. 
The  crushed  rock  weighed  2,100  lbs.  per 
cubic  yard,  the  total  amount  being  753.6 
cu.  yds.;  screenings  weighed  2,425  lbs. 
per  cubic  yard,  and  there  were  108.1  cu. 
yds.    The  scale  of  wages  was  as  follows: 

Per  Hour. 

Shovelers    $  .20 

Teams    and    driver 40 

Foreman    (allowed) 40 

The  cost  of  unloading  and  hauling  was 
as  follows: 

Per  Cu.  Yd. 

Shovelers     $0.0923 

Teams   0.3322 

Foreman     0.0580 

Blacksniithing     0.0418 

Total    $0.5243 

In  explanation  of  the  blacksmith's  bill 
it  may  be  stated  that  the  tires  had  to  be 
set  all  round  on  eight  dump  wagons  with 
4-in.  tires.  A  good  rain  at  the  beginning 
of  the  job  would  have  saved  90  per  cent 
of  that  expense. 


The  storage  magazine  for  explosives  at 
Mindi,  Isthmian  Canal  Zone,  has  been 
completed,  and  the  work  of  storing  dyna- 
mite has  been  begun.  The  magazine  is 
built  into  the  hillside  in  such  manner  that 
at  the  back  and  sides  it  is  surrounded  by 
earth.  Hollow  concrete  blocks  12  in.  thick 
and  bullet  proof  have  been  used  for  the 
walls,  and  the  roof  is  composed  of  con- 
crete reinforced  with  old  Belgian  rails 
and  waterproofed.  The  magazine  is  112  ft. 
long,  48  ft.  wide,  and  9  ft.  high  inside. 
Ventilation  has  been  provided  by  air  flues 
which  open  under  the  roof.  The  magazine 
has  a  capacity  of  600,000  lbs.  of  dynamite. 
Near  the  magazine,  and  yet  so  far  away 
that  an  explosion  in  one  would  not  affect 
the  other,  is  a  detonator  house.  It  is  33  ft. 
6  in.  long,  17  ft.  3  in.  wide,  and  10  ft. 
high  inside.  It  also  is  built  of  concrete 
blocks  and  has  a  ceiling  of  reinforced  con- 
crete with  a  corrugated  iron  roof  above 
it. 


The  Chilean  government  is  calling  for 
bids  for  the  construction  of  a  section  of 
railway  from  the  port  of  Arica  to  alto  de 
La  Paz,  an  extension  of  about  460  kilo- 
meters. Bids  are  also  being  asked  for 
constructing  an  extension  from  La  Ligua 
to   Copiapo,   a   distance  of  080  kilometers. 
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Water=\vorks  and  Sewer  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  sewers 
and  water-works.  It  will  co\er  the  construction  work  for  all  details  of  water 
supply  and  sewerage,  including  sewage  purification  and  water  filtration. 


Unit  Cost  of  Laying  107,877  ft.  of 
Watermains  at  Cleveland,  0. 
During  1907  the  Pipe  Laying  Department 
of  the  Division  of  Water  Works  of  Cleve- 
land, O.,  laid  107,877  ft.  of  watermains, 
the  sizes  of  pipe  and  lengths  laid  being  as 
follows : 

30-in 5,330  ft. 

24-in 11,164  ft. 

20-in 1,005  ft. 

12-in 17,302  ft. 

10-in 1.181  ft. 

8-in 1.5,099  ft. 

6-in .53,41.5  ft. 

4-in 439  ft. 

3-in 2,222  ft. 

The  accompanying  tabvilatioti  taken  from 
the  annual  report  of  the  Water  Works  Di- 
vision of  the  Board  of  Public  Service. 
M.  E.  Bemis,  superintendent  of  water 
works,  shows  the  unit  cost  of  laying  these 
water  mains . 
The    report    states    that    the    costs  .were 


4-m,  valves 

G-in.  valves 

8-in.  valves 

10-in.  valves 

12-in.  valves 


7.63 

12.60 

18.90 

26.25 

34.50 

16-in.   valves    . . '. 66.15 

20-in.  valves    134.25 

24-in.  valves    217.50 

3-in.  hydrants   $20.00 

4-in.    hydrants    27.75 

6-in.  hydrants   46.25 

Pig  lead,  first  half  of  1907 

123.30  per  ton   f.  o,  b.  point  of  shipment 

Pig  lead,  second  half  of  1907 

$101.00  per  ton  f.  o.  b.  cars  at  Cleveland 

Packing   4%c  per  lb. 

The   wages   paid    for   labor   were   as   fol- 
lows :  Per   hour. 

Foreman     $0.42 

Assistant    foreman    0.33 

Calkers    0.27% 

Labor  0.22 

Team    0.50 


TABLE    SHOWING   THE   CJST    PER    FOOT  OF    107,  877    FT.    WATERMAIN  LAID    DURING    1907. 

30-in. •  24-in. •  20-in.*  12-in.  10  in.  8-in.  6-in.  4-in.  3-in. 

per  ft.  per  ft.  per.  ft.  per  ft.  per  ft.  per  ft.  per  ft.  per  ft.  per  ft. 

Pipe    and     specials.  ..$5,486  $4,234  $3,565  $1,649  $1,402  $.958  $.708  $.463  $.329 

Valves     139  .167  .281  .126  .203  .070  .051  .062  .021 

Hvdrants    000  .000  .000  .103  .268  .107  .082  .069  .000 

Lead     354  .312  .222  .141  .165  .087  .064  .050  .025 

Miscellaneous  mate- 

rialt     090  .106  .084  .167  .011  .026  .014  .039  .002 

Total  material    $6,069  $4,819  $4,152  $2,186  $2,049  $1,248  $  .922  $  .683  $  .377 

Foreman    and    asst.  .061  .093  .044  .042  .045  .013 

foreman     074  .082  .086 

Waterbov,    teaming  .072  .105  .083  .044  .068  .006 

and    watching 126  .129  .140 

Callters    and    laborers     .750  .788  .629  .676  .816  .463  .450  .407  .150 

Total  labor   $  .950  $  .999  $  .855  $  .809  $1,014  $  .590  $  .536  $  .520  $  .169 

Total  cost  per  foot.  ..$7,019  $5,818  $5,007  $2,995  $3,063  $1,838  $1,458  $1,203  $  .546 

•On  30-in.  mains  24-in.  valves  were  set  and 

on  24-in.  and  30-in.  mains  20-in.  valves  were       tIncUides   paving  and    otlier  items   of   like 

set.  nature. 


rather  high,  owing  to  the  unusually  high 
prices  of  materials  prevailing  during  the 
year.  The  prices  for  materials  at  Cleve- 
land, during  1907  were  as  follows : 

Per  ton. 
All   sizes  of  cast  iron   pipe,   delivered 
on  streets,  for  the  first  half  of  1907.$36.25 

For  the  second  half  of  1907 36.00 

Miscellaneous  castings  and  special 
castings,  from  3-in.  to  16-in.,  in- 
clusive, first  half  of  1907 .54.00 

Miscellaneous     castings     over     10-in., 

l^rst  half  of  1907 60.00 

Miscellaneous     castings,     second     half 

1907    59.90 

Special   castings,  from  3-in.  to   16-in., 

inclusive,  second  half  1907 65.00 

Special    castings,    over    16-in.,    second 

half    1907    .  !^ 7.5.00 

Each 
3-in.   valves    $6.-53 


The  Fifth  .\nnual  Convention  of  the 
National  .Association  of  Cement  Users  is 
to  be  held  at  Cleveland,  O.,  during  the 
week  of  Jan.  11.  1909.  The  headquarters 
and  meetings  of  the  convention  will  be  at 
the  Hotel  Hollenden,  and  the  exhibits  of 
cement  products  and  appliances  will  be 
held  at  the  Central  Armory,  which  is  about 
two  blocks  from  the  Convention  Hall.  .'\p- 
plications  to  be  considered  in  the  first  al- 
lotment of  space  "in  the  exhibition  hall 
must  be  received  at  the  office  of  the  asso- 
ciation. Harrison  bldg.,  Pliilndclphia,  by 
noon  Nov.  16,  1908. 


The  total  number  of  passengers  and 
railway  employes  killed  in  1907  on  the 
railways  of  the  United  Kingdom  was 
1.117  and  the  number  injured  was  8,811. 
In  the  ten  previous  years  there  was  an 
average   of   1,100  killed  and   0,70-5   injured. 


Compacting    a     Reservoir     Embank- 
ment with  a   Petrol'thic 
Rolling  Tamper. 

In  building  a  small  storage  reservoir,  Mr. 
Stephen  E.  Kicffer,  M.  Am.  Soc.  C.  E.,  of 
Berkley,  California,  recently  used  a  Petro- 
lithic  rolling  tamper  with  excellent  results. 

Mr.  Kieffcr  says : 

"The  material  used  was  a  moist  clay  that 
packed  very  thoroughly,  and  when  tamped 
with  a  rolling  tamper  became  as  hard  as 
stone.  The  finished  bank  was  so  compact 
that  it  was  a  very  expensive  matter  to  dress 
it  up  to  the  true  slopes  because  of  the  hard 
picking.  No  oil  was  used,  but  the  roller 
was  kept  traveling  around  the  reservoir 
constantly,  and,  as  fast  as  the  material  was 
spread  out  in  thin  layers  over  the  bank,  it 
was  tamped  down. 

Unquestionably,  as  a  means  of  making  an 
exceedingly  compact  and  solid  embankment, 
this  rolling  tamper  beats  any  other  means 
of  accomplishing  such  work  that  I  have 
ever  seen  or  used." 

Of  course  it  is  necessary  to  have  the  right 
percentage  of  moisture  in  the  earth  to  se- 
cure the  most  effective  packing  under  the 
iron  feet  of  the  rolling  tamper. 

Mr.  Keiffer  has  suggested  the  treatment 
of  the  side  slopes  of  a  dike  or  reser\-oir  with 
asphaltic  oil  tamped  down  with  a  rolling 
tamper,  thus  producing,  in  effect,  a  Petro- 
lithic  pavement.  There  are  many  kinds  of 
earth  that  do  not  contain  sufficient  clay  or 
loam  to  be  watertight,  no  matter  how  thor- 
oughly they  may  be  tamped  or  rolled.  In 
such  cases  a  lining  of  some  sort  is  impera- 
tive. Irrigation  canals  and  ditches  ifi  Cali- 
fornia have  been  effectively  treated  by  a 
surface  sprinkling  of  asphaltic  oil,  but  it  is 
obvious  that  such  a  treatment  would  not  be 
as  effective  as  would  result  from  a  thor- 
ough mixture  of  soil  and  asphaltic  oil.  fol- 
lowed by  consolidation  with  the  rolling 
tamper. 

In  the  Sacramento  and  San  Joaquin  Val- 
leys there  are  many  miles  of  dikes,  which 
are  frequently  overtopped  by  high  water, 
resulting  in  a  flooding  of  agricultural  lands 
that  causes  destruction  amounting  to  many 
hundreds  of  thousands  of  dollars.  Mr. 
Kieffer  has  suggested  that  the  top  of  these 
dikes  and  the  outer  slof'rs  might  profitably 
be  treated  with  asphaltic  oil  tamped  in  with 
a  rolling  tamper.  Then  a  sli.glit  overtopping 
of  a  dike  by  water  would  not  evade  a  dis- 
astrous crevasse. 

It  would  appear  desirable  to  treat  the  in- 
ner slopes  of  the  dikes  in  the  same  manner, 
particularly  at  bends  in  the  rivers,  to  pre- 
vent erosion. 

In  these  two  California  valleys,  the 
width  of  the  levees  has  been  steadily  in- 
creased, until  it  is  not  uncommon  to  find  a 
levee  175  ft.  wide  at  the  base.  althoi;gh  it 
may  not  be  more  than  20  ft.  high  above  the 
land  level,  as,  for  example,  along  Steamboat 
Slough  on  Grand  Island.  Sacramento  Val- 
ley. The  body  of  this  particular  levee  is 
peat  and  sediment.     Such  material  could  be 
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wonderfully  consolidated  with  a  rolling 
tamper,  rendering  it  unnecessary  to  use  em- 
bankments of  such  great  width. 

In  using  a  roller  of  this  sort  upon  Xhe 
slope  of  an  embankment,  it  will  be  neces- 
sary to  operate  it  by  means  of  a  portable 
hoisting  engine.  A  small  hoisting  engine 
on  trucks  will  readily  pull  one  or  more 
rolling  tampers  up  the  slope  of  an  embank- 
ment, and  then  the  rollers  can  be  allowed  to 
run  back  to  the  bottom  by  gravity.  Instead 
of  a  hoisting  engine,  a  traction  engine  can 
be  used,  by  passing  the  rope  from  the  roller 
around  a  snatch  block  at  the  top  of  the  em- 
bankment, the  snatch  block  being  anchored 
to  a  deadman.  The  deadman  need  not  be 
shifted  frequently,  for  the  snatch  block  can 
be  fastened  on  to  the  end  of  a  rope  which 
is  paid  out  as  the  rolling  progresses  along 
the  onibanknient. 


The  Cost  of  Sewers  in  a  Canadian  City* 

In  Canada  it  is  seldom  that  sewer  con- 
struction work  is  now  awarded  according  to 
unit  prices.  A  certain  section  is  now  desig- 
nated and  bulk  tenders  called  for.  During 
1907  the  city  of  Sydney,  N.  S.,  laid  some 
6,570  ft.  of  sewer.  The  sections  were  of 
various  lengths,  and  the  size  and  depth  of 
sewer  varied.  The  following  table  gives  the 
cost  of  16  sections.  Laborers  were  paid 
17%  cts.  an  hour  and  foremen  were  paid  40 

cts.  an  hour. 

Cost  per  Lineal  Foot. 
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An  investigation  of  clays  and  clay  prod- 
ucts needed  in  government  work  is  to  be 
undertaken  at  once  by  the  Technologic 
Branch  of  the  U.  S.  Geological  Survey. 
A  ceramic  section  has  been  created  with 
A.  V.  Pleiningcr,  of  Champaign,  111.,  as 
ceramic  chemist.  The  first  investigation 
undertaken  by  the  section  will  deal  with 
the  testing  of  burnt  clay  products.  It  is 
intended  to  study  the  relation  between  the 
true  crushing  strength  of  commercial 
bricks  and  their  porosity,  the  object  being 
the  establishing  of  a  technical  definition 
for   a  good  building  brick. 

Estimates  for  the  Isthmian  canal  for  the 
fiscal  year  ending  June  3(1.  1910,  call  for 
an  appropriation  of  $35,000,000. 


Bridges,  Buildings  and  Foundations 


Note:  This  section  is  de\otcd  to  methods  and  costs  of  constructin);  steel 
and  masonry  bridges  and  buildings  and  of  foundation  work  of  all  kinds.  It 
will  give  special  attention  to  erection  plant  and  tools,  falseworks  and  centers 
and  cost  data  of  all  kinds. 


•Reprinted  from  the  Canadian  Engineer. 


Data  of  Weight    and    Cost    of    Five 
Steel  Arch   Bridges. 

In  our  issue  of  Sept.  2  we  gave  data  on 
32  concrete  and  reinforced  concrete  bridges, 
giving  the  concrete  yardage,  or  cost,  or 
both,  of  each  bridge.  This  was  followed  in 
our  issue  of  Sept.  23  by  an  article  entitled 
"The  Weights  of  Steel  Bridges  for  High- 
way, Railway  and  Electric  Railway  Spans 
of  10  ft.  to  300  ft."  In  our  issue  of  Oct.  7 
appeared  another  similar  article,  giving 
weights,  costs,  etc.,  of  14  steel  bridges  of 
ordinary  truss  and  cantilever  designs,  but 
mostly  of  very  long  spans. 

The  following  data  relate  to  five  steel 
arch  bridges,  and  will  be  followed  in  a  sub- 
sequent issue  by  similar  data  on  su.spension 
and  bascule  bridges. 

Weight  of  an  840  ft.  Span  Arch  Bridge. — 
The  Niagara  Falls  and  Clifton  steel  arch 
bridge  was  built  in  1895-1898.  It  consists  of 
a  main  span  of  840  ft.  and  two  end  spans, 
one  of  190  ft.  and  the  other  of  210  ft.,  giving 
a  total  length  of  1.24i^  ft.  The  main  arch 
springs  from  the  solid  rock.  The  arch  is 
two-hinged,  parabolic,  and  has  a  rise  of  137 
ft.  The  end  spans  are  pin-connected,  in- 
verted bow  string  trusses.  The  bridge  car- 
ries on  one  level  two  lines  of  trolley  car 
tracks,  two  carriageways  and  two  side 
walks,  having  a  total  w  idth  of  46  ft.  There 
are  1,637  en.  yds.  of  masonry  in  the  sub- 
structure. The  materials  used  in  the  main 
span  were  as  follows : 

Lbs. 
Two-arch     trusses,     not     including 

laterals   1,673,356 

Laterals  of  arch 383,522 

Bents,  including  lateral  bracing.  . .    450,577 

Longitudinal  bracing  150,705 

Skewbacks  and  shoes 226.634 

Floor  system   766,287 

Total   3,651,081 

In  addition  there  W'ere : 

New  York  end  span  344,862 

Canadian  end  span  371,733 

Hand  rail  and  floor  fastenings....      83,048 
Miscellaneous  (field  rivets,  etc.)  . . .      81,323 

Grand  total  4,532,047 

There  were  246,000  ft.  B.  M.  of  timber  in 
the  permament  flooring. 

Weight  and  Cost  of  a  /p.i  ft.  Span  Arch 
Bridge. — A  steel  arch  highway  bridge  was 
built  in  1900  across  Nine-Mile  Run,  at 
Pittsburg.  The  total  length  is  444  ft.  The 
carriageway  is  36  ft.  wide,  on  each  side  of 
which  is  6%-ft.  cantilever  sidewalk,  mak- 
ing a  total  width  of  49  ft.  of  floor.  It  con- 
sists of  a  steel  arch  span.  195  ft.  c.  to  c.  of 


pins,  and  a  steel  viaduct  approach  of  five 
21-ft.  plate  girder  spans  on  each  side  of  the 
arch  span.  The  arch  span  is  a  pair  of  three- 
hinge  plate  girders.  The  sidewalks  and  car- 
riageway are  made  of  buckle  plates  and  con- 
crete, the  carriageway  being  paved  with 
asphalt.  The  arch  has  a  rise  of  59  ft. ;  and, 
as  the  ground  rises  rapidly  from  the  skew- 
backs  toward  each  end  of  the  bridge,  the 
average  height  of  the  viaduct  approaches  is 
about  half  this  rise,  or  30  ft. 

The  materials  were  as  follows : 

Structural  steel  (Lbs.) 1,457,000 

Railing,  889  lin.  ft.  (Lbs.) 60,000 

Stone  Masonry   (Cu.  Yds.) 1,410 

Concrete  (Cu.  Yds.) 287 

Paving  on  roadway   (Sq.  Yds.)...        1,800 

Paving  on  sidewalk  (Sq.  Ft.) 5,500 

Curb  (Lin.  Ft.) 890 

The  total  contract  cost  was  $86,534,  in- 
cluding $535  for  mill,  shop  and  field  inspec- 
tion of  the  steel,  or  70  cts.  per  ton  for  in- 
spection. 

This  is  equivalent  to  $195  per  lin.  ft.,  or 
$4  per  sq.  ft.  of  floor. 

Weight  of  a  207  ft.  Span  Arch  Bridge. — 
\  single  track,  three-hinged  steel  arch 
bridge  was  finished  in  1903  across  the  Men- 
ominee River.  Michigan,  for  the  Chicago, 
Milwaukee  &  St.  Paul  Ry..  replacing  a  steel 
bridge  built  17  years  previously,  which  had 
grown  too  light  for  the  traffic.  The  bridge 
is  355  ft.  long,  consisting  of  a  three-hinged 
arch  of  207  ft.  span  and  four  plate  girder 
approach  spans  of  39%  ft.  each.  The  truss- 
es are  22  ft.  c.  to  c.  The  arch  has  a  rise 
of  52  ft.  The  bridge  is  designed  according 
to  Cooper's  specifications  for  a  live  load  of 
two  consolidation  Class  E-50  locomotives 
and  7,000  lbs.  per  lin.  ft.  behind  the  engines. 
The  weight  of  steel  in  the  arch  span  is 
480,000  lbs.,  and  in  the  approach  spans  it  is 
150,000  lbs. 

Weight  and  Cost  of  a  440  ft.  Span  Arch 
BriJge. — A  steel  highway  bridge  was  built 
in  1906  in  Pittsburg.  It  is  known  as  the 
Oakland  Brid.ge.  It  is  800  ft.  long  and  has 
a  roadway  20  ft.  wide,  with  a  7  ft.  can- 
tilever sidewalk  on  each  side.  It  consists 
of  an  arch  having  a  span  440  ft.  and  a  rise 
of  70  ft.,  and  a  steel  viaduct  approach  at 
each  end  of  the  arch,  the  spans  of  the  ap- 
proach girders  being  30  to  40  ft.  each.  The 
arch  span  consists  of  two  lattice  girder  arch 
ribs,  abutting  on  concrete  abutments  built 
on  the  solid  rock.  The  arch  is  not  hinged. 
The  cost  of  this  bridge  was  $1.38,000,  which 
is  equivalent  to  $172  per  lin.  ft.,  or  ^.50  per 
sq,  ft.  of  floor  area. 

Cost  of  an  Arch  Bridge.— A  steel  high- 
way bridge  was  built  in  1906  across  the  Po- 
tomac River,  at   Washington,  D.   C.     The 
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bridge  is  1,000  ft.  Ions  between  .-ibutiiKiils. 
and  consists  of  (>  tbree-biiiged  ;ireh  spans 
of  12!)  ft.  each,  and  one  two-leaf  bascule 
span  of  103  ft.  Each  of  the  arch  spans  has 
six  plate  girder  ribs.  The  bridge  is  18  ft. 
wide  between  liandrails,  having  two  t)V4  ft. 
sidewalks  and  a  35  ft.  roadway.  The  rise 
of  the  arches  is  U  ft.,  and  the  height  of 
the  piers  averages  about  Gl  ft.  to  the  spring 
line.  The  concrete  piers  rest  on  pile  foun- 
dations. The  site  of  each  pier  Iiad  to  be 
dredged  before  driving  the  piles.  The  low 
water  surface  is  about  10  ft.  below  the 
spring  line  of  the  arches.  The  bridge  cost 
$375,000,  or  $375  per  lin.  ft.,  or  $7.80  per 
sq.  ft. 


Method  of  Sinking  a  Foundation    for 
a  Bridge  Pier. 

The  following  is  abstracted  from  the 
discussion  on  a  paper  by  H.  L.  Wiley  on 
"The  Sinking  of  the  Piers  for  the  Grand 
Trunk  Pacific  Bridge  at  Fort  William,  On- 
tario, Canada,"*  that  appears  in  Vol.  xxxiv., 
page  1,213,  of  the  Proceedings  of  the  Amer- 
ican Society  of  Civil  Engineers.  Mr.  C.  R. 
Fickes  gives  the  following  description  of 
deep  foundation  work  for  a  bridge  over 
Red  River  near  Shrevcport,  La.,  for  the  St. 
Louis  Southwestern  Railway. 

Seven  piers  and  one  abutment  were 
founded  by  the  open-caisson  method.  Four 
of  these,  including  the  pivot  pier,  were  car- 
ried down  to  solid  rock,  while  the  others 
were  built  on  piles  driven  under  water  by  a 
long  follower. 

The  method  of  founding  the  pivot  pier 
may  be  of  interest. 

This  pier  was  in  the  channel  of  the 
stream  which  had  a  velocity  of  about  4 
miles  per  hour  at  ordinary  stages  of  the 
water  and  8  miles  at  high-water  stages. 
There  is  a  variation  of  about  40  ft.  between 
extreme  high  and  low-water  stages,  and  the 
tropical  rains  of  that  region  often  bring  on 
a  rise  of  20  ft.  or  more  in  12  hours. 

Borings  previously  taken  at  the  site  of 
this  pier  showed  that  the  rock  was  about  90 
ft.  below  the  ordinary  stage  of  the  water 
and  was  overlaid  by  a  stratum  of  stiff  blue 
clay  20  ft.  thick.  Above  this,  up  to  the  bed 
of  the  stream,  the  borings  showed  ultimate 
layers  of  clay,  gravel  and  coarse  sand  for  a 
thickness  of  40  ft.  This  made  about  65  ft. 
of  soil  to  be  penetrated  by  the  caisson. 

The  coffer-dam  was  octagonal  in  shape, 
being  37  ft.  on  the  short  diameter.  It  was 
built  of  heavy  timbers  of  yellow  pine  vary- 
ing in  size  from  12x12  in.  in  the  bottom 
courses  to  8x12  in.  at  the-  top  of  the  crib. 
These  timbers  were  fastened  together  by 
%-in.  drift-bolts,  4  ft.  apart  in  each  course, 
and  the  crib  was  braced  inside  by  6xl2-in. 
sticks  joining  the  centers  of  alternate  sides 
of  the  octagon.  These  braces  were  from  4 
to  6  ft.  apart  vertically  and  also  served  as 
supports  for  a  cylindrical  movable  form  to 
be  described  later. 

The    cutting    edge    of    the    caisson    was 
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fi)rmed  of  %-in.  plates,  30  in.  wide,  joined 
at  corners  with  -Ixl-in.  angles  and  well 
riveted.  The  cutting  edge  was  fastened  to 
the  bottom  courses  of  the  timbers  with 
heavy  iron  straps  and  %-in.  bolts. 

.Ml  joints  between  timbers  were  carefully 
caulked  with  oakum  before  being  lowered 
beneath  the  water. 

Vertical  sheeting  of  2xl2-in.  surfaced 
planking  was  spiked  on  the  outside  of  the 
crib  to  lessen  the  friction. 

The  caisson  was  built  on  a  platform  sup- 
ported by  piling  driven  circular  around  the 
site  of  the  pier,  and  lowered  to  the  bed  of 
the  stream  by  eight  lowering  screws  3  in.  in 
<liameter  and  30  ft.  long. 

Inside  this  octagonal  caisson,  and  concen- 
tric with  it,  was  supported  a  cylindrical 
movable  form  25  ft.  in  diameter,  made  of 
2xt)-in.  by  12-ft.  lagging,  smooth  on  outside 
of  cylinder  and  well  braced  inside.  This 
left  a  space  about  5  ft.  wide  between  the 
form  and  inside  of  caisson,  which  was  filled 
with  concrete  as  the  caisson  was  lowered. 
The  form  was  raised  as  soon  as  the  con- 
crete hardened  and  was  not  allowed  to  be- 
come submerged  in  the  water. 

This  wall  of  concrete  gave  the  requisite 
strength  to  withstand  the  pressure  when  the 
crib  was  pumped  out,  and  also  the  neces- 
sary weight  to  overcome  friction  in  sinking. 
This  concrete  shell  was  carried  up  65  ft. 
from  the  cutting  edge,  so  that  the  top  of  it 
would  correspond  with  the  bed  of  the 
stream,  when  the  cutting  edge  had  reached 
the  rock. 

When  the  caisson  had  been  lowered  to  the 
bed  of  the  stream,  the  material  inside  was 
removed  by  two  1-yd.  orange-peel  dredges 
operated  by  derricks  and  hoisting  engines 
mounted  on  a  large  floating  barge  anchored 
beside  the  crib.  Other  barges  carrying  the 
concrete  mi.xer  and  material  were  anchored 
on  the  opposite  side  of  the  crib,  and  the 
operations  of  building  up  the  concrete  and 
timber  wall  and  of  excavating  and  sinking 
the  crib  went  on  alternately. 

It  was  found  that  the  weiglit  of  the  wall 
was  sufficient  to  carry  the  crib  down  to  the 
required  depth  and  no  additional  loading 
was  necessary. 

Occasionally,  when  the  excavation  had 
been  carried  down  3  or  4  ft.  below  the  cut- 
ting edge  and  the  crib  failed  to  follow,  a 
small  charge  of  about  half  a  stick  of  dyna- 
mite, dropped  into  the  hole  and  exploded, 
caused  the  crib  to  settle  at  once.  Several 
logs  were  encountered  by  the  cutting  edge. 
These  were  broken  up  by  dynamite  placed 
by  divers  and  exploded  by  an  electric  bat- 
tery. 

No  trouble  was  had  at  any  time  from  ma- 
terial running  in  from  the  outside  under 
the  cutting  edge. 

Only  one  mishap  occurred  during  the  con- 
struction of  this  pier,  and  that  happened 
when  the  cutting  edge  lacked  only  a  few 
feet  of  reaching  the  rock.  The  top  of  the 
concrete  wall  was  then  about  3  ft.  above  the 
bed  of  the  stream,  and  above  this  w-as  alwut 
25  ft.  of  timber  crib  extending  a  few  feet 


above  the  water.  A  sudden  rise  in  the 
river  brought  down  several  acres  of  drift- 
wood, carrying  away  four  clusters  of  pro- 
tection piles  which  had  been  driven  up 
stream  from  the  pier,  and  finally  breaking 
off  and  carrying  away  that  part  of  the  crib 
alxive  the  concrete  wall.  All  barges  and 
floating  equipment  were  torn  loose  from 
their  anchorages  and  only  recovered  with 
much  difficulty  several  miles  down  stream. 
The  problem  now  was  to  replace  the  lost 
part  of  the  crib  and  attach  it  to  that  portion 
left  intact  under  about  20  ft.  of  water.  This 
was  accomplished  as  follows : 

A  new  crib  of  the  same  shape  as  the  old, 
but  2  ft.  less  in  diameter,  was  built  and 
floated  into  position  over  the  submerged 
portion,  and,  by  means  of  weights,  sunk  so 
that  its  lower  edge  rested  on  the  concrete 
wall  just  inside  the  old  timber  part  of  the 
crib.  On  the  lower  edge  of  this  new  crib 
was  placed  a  pad  of  felt,  2  in.  thick,  for  the 
purpose  of  partially  caulking  the  joint.  The 
new  crib  was  securely  fastened  to  the  old 
one  by  %-in.  straps  and  spikes  driven  by 
(livers,  who  also  completed  the  caulking  of 
the  joint. 

When  this  was  accomplished,  the  excava- 
tion of  material  from  the  inside  of  the  crib 
was  continued  by  the  dredges,  and  the  cut- 
ting edge  was  soon  lowered  to  the  rock. 

Divers  were  then  sent  down  inside  the 
caisson,  and  the  surface  of  the  rock,  which 
was  found  to  be  fairly  level,  was  cleaned  off 
as  thoroughly  as  possible  by  water  jets.  A 
hydraulic  sand  pump  was  also  used  for  re- 
moving the  material  stirred  up  by  the  jets. 

A  layer  of  1  :2  :4  concrete,  4  ft.  thick,  was 
then  deposited  over  the  surface  of  the  rock 
by  bottom-dump  biickets  carefully  lowered 
through  the  water.  This  concrete  was 
placed  without  any  interruption  so  that 
there  would  be  no  joint.  Forty-eight  hours 
was  given  for  this  concrete  to  harden,  after 
which  two  8-in.  pulsometer  pumps  were 
lowered  into  the  hole,  and  unwatered  the 
caisson  in  a  few  hours.  The  bottom  was 
found  to  be  sealed  effectually  by  the  layer 
of  concrete  already  described,  and  the  shell 
of  concrete  was  practically  waterproof. 
Some  little  leakage  occurred  at  the  joint 
between  the  old  and  new  parts  of  the  crib, 
but  this  was  soon  overcome  by  caulking. 

After  this,  the  concreting  proceeded  rap- 
idly in  the  dry,  and  the  well  was  soon  filled 
up  to  the  point  wliere  the  neat  work  was 
to  begin.  The  forms  were  then  erected  and 
the  pier  carried  to  completion  without 
mishap. 

The  average  daily  distance  of  sinking  the 
caisson  w-as  about  4  ft.,  and  the  greatest 
distance  sunk  in  ten  consecutive  hours  was 
8  ft.  This  is  exclusive  of  time  lost  by  rea- 
son of  high  water  and  replacing  the  crib  as 
described. 

The  completed  pier  is  26  ft.  in  diameter 
above  the  water  and  contains  appro.ximately 
3,000  cu.  yd.  of  concrete.  It  is  the  support 
for  a  300-ft.  single-track  railway  swing 
span. 

The  cost  of  the  completed  foundation  was 
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much  les  than  the  average  cost  of  piicii- 
matic  work  and  has  several  advantages  not 
possessed  by  the  latter,  among  which  is  the 
fact  that  the  continuity  of  the  concrete  is 
not  broken  by  a  deck  of  timber  as  in  the 
case  with  pneumatic  foimdations. 

No  trouble  was  experienced  in  keeping 
the  caisson  in  position  during  the  sinking. 
By  careful  work  with  the  dredges,  the  crib 
was  kept  practically  level  at  all  times. 
When  finally  landed,  it  was  less  than  '-'  in. 
oflf  center  in  either  direction. 

The  other  caissons  sunk  by  this  method 
were  rectangular,  40  by  22  ft.,  and  had  con- 
crete walls  inside  the  timber  cribs,  4  ft. 
thick,  with  a  cross-wall  of  concrete  divid- 
ing the  inside  into  two  wells  12  ft.  square, 
through  which  the  earth  was  excavated  as 
from  the  single  well  of  the  octagonal  cais- 
son. 

No  trouble  was  experienced  with  any  of 
these  caissons,  as  no  sudden  rise  occurred 
in  the  river  during  their  construction  and 
sinking. 

In  the  case  of  one  pier  erected  on  shore, 
the  caisson  was  carried  85  ft.  through  the 
soil.  Weight  in  addition  to  that  of  the 
concrete  wall  was  necessary  in  this  case  and 
was  secured  by  loading  the  crib  with  large 
boxes  filled  with  earth  removed  by  the 
dredges  from  the  inside  of  the  crib. 

The    completed    bridge    consists    of   four 

'through  spans  of  200   ft.   each,  one  of  150 

ft.,  and  a  swing  span  of  300  ft:    There  are 

about    100   ft.   of   creosoted   pile    and    steel 

trestle  approaches  at  each  end  of  the  bridge. 

J.  W.  Schaub,  M.  Am.  Soc.  C.  E.,  was 
Consulting  Engineer  for  the  work,  and  pre- 
pared the  plans.  M.  L.  Lynch,  Am.  Soc. 
C.  E.,  is  Chief  Engineer  of  the  St.  Louis 
Southwestern  railway.  The  contract  for 
foundations  and  steel  erection  was  held  by 
the  Missouri  Valley  Bridge  and  Iron  Co.. 
the  steel  being  fabricated  by  the  Phoenix 
Co.  Mr.  Wiley  had  direct  charge  of  the 
work  as  Resident  Engineer  from  start  to 
completion. 


Railway  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  raiU 
ways.  It  will  cover  road-bed  and  track  construction,  contractor's  plant  and 
organization,  surveying  methods  and  permanent  way  structures. 


During  the  month  of  September  the 
steam  shovels  at  work  on  the  Isthmian 
Canal  excavated  1,714,995  cu.  yds.  of  ma- 
terial, according  to  the  Canal  Record.  A 
new  record  for  excavation  in  one  day  was 
made  on  the  last  day  of  the  month,  when 
the  52  shovels  at  work  in  the  Central  Di- 
vision took  out  63,418  cu.  yds.,  an  aver- 
age of  1,220  cu.  yds.  per  shovel.  The  high 
record  for  the  month  was  made  by  shov- 
el 217,  at  work  in  the  Culebra  District, 
which  took  out  52,892  cu.  yds.  in  25  days, 
an  average  of  2,116  cu.  yds.  a  day.  The 
best  record  for  a  shovel  in  the  70-ton 
class  was  made  by  shovel  102.  which  ex- 
cavated 36,842  cu.  yds.  of  rock  from  the 
lock  site  at  Gatun.  Shovel  134.  at  work  at 
the  same  place,  took  out  35,360  cu.  yds. 
Shovel  209,  at  work  in  the  Centra!  Divi- 
sion at  Pedro  Miguel,  made  the  highest 
record  for  one  day  by  excavating  3,100  cu. 
yds.  of  soft  rock  on  Sept.  28. 


The    Detailed    Cost    of    Laying    Side 
Tracks  and  Switches  Includ- 
ing Labor  and  Materials. 

Practically  nothing  ha^  c\  cr  been  printed 
as  to  the  cost  of  laying  side  tracks  and 
spurs.  We  purpose  giving  in  this  article 
eight  examples  of  the  actual  cost  of  this 
sort   of  work  on  a  western  railway. 

The  grading  was  done,  in  most  cases,  by 
contract  and  its  cost  is  not  included  in  the 
following  costs,  unless  specifically  men- 
tioned. The  tracklaying  and  surfacing 
were  done  by  company   forces. 

Example  I.  This  is  a  spur  track  400  ft. 
long. 

Labor: 

8  days,  foreman  at  $1.50 $12.00 

16  days,  laborers  at  $1.2--i 20.00 

Total  labor,  400  ft.  at  $0.08 $32.00 

Materials : 

158  cedar  ties  at  $0.35 $  55.30 

1  set  stub  switch  ties,  3,200  ft.  B.  M. 

at  $15 48.00 

800  ft.  S.  H.   (second  hand)-,  56  lb. 

rail,  6  and  1886/2240  tons  at  $16..  109.31 
52  S.  H.  angle  bars,  728  lbs.  at  $1.37.  9.97 
100  S.  H.  track  bolts,  85  lbs.,  at  $1.95.       1.66 

400  lbs.  new  spikes  at  $1.85 7.40 

1  frog  (56  lb) 8.00 

1  S.  H.  switch  lock 0.25 

2  S.   H.   2  way    switch    chairs,    190 

lbs.,  at  $1.65 3.14 

6  connecting  rods,  5'  2",  at  $1.35. ...  8.10 

1  S.  H.  long  connecting  rod 2.50 

1  high  switch  stand,  2  way 8.00 

Total  materials  $261.63 

Grand  total,  400  ft.,  at  $0.73 $293,63 

Example  2.  This  work  involved  putting 
in  a  switch  to  connect  two  tracks,  the  length 
of  track  laid  being  118  ft. 

Labor: 

Wi  days,  foreman  at  $1.80 $8.10 

14%  days,  laborer  at  $1.25 18.13 

4  days,  laborer  helping  engineer  stake 

out  spur,  $1.25 5.00 

Total  labor,  118  ft.  at  $0.265 $31.23 

Materials : 

19  S.  H.  switch  ties  at  $0.10 $     1.90 

1  set  switch  ties,  2,677  ft.  B.  M.  at 

$14 37.48 

108   ft.   new   75   lb.   rail.   1   460/2240 

tons,  $27 32.54 

127  ft.  S.  H.  75  lb.  rail.  1  935/2240 

tons,  $16  22.68 

22  new  25  lb.   angle   bars,   528   lbs.. 

$1.45  'A^ 

'  62  track  bolts,  52.7  lbs.,  $2.00 1.05 

2.56  track  spikes,  J43.4  lbs.,  $1.68 2.41 


1  111  u   7.",  11,.  1-7  in.K-  .  .  ,  lil.il.") 

1  new  sw.  lock 0.46 

1  S.  H.  sw.  stand,  2  way,  low 4.40 

2  new    switch    points     (75     lb.)     at 
$7.40  14.80 

12  new  tie  plates  at  $0.25 3.00 

8  new  rail  braces  at  $0.155 1.24 

1  main  rod 0.90 

3  connecting  rods  at  $0.-50 1..50 

8  clips  at  $0.27 2.16 

24  clip  bolts,  12  lbs.,  at  $3.10 0.37 

1  S.  H.  shoit  connecting  rod 1.10 

Total  materials  $152.32 

Grand  total,  118  ft.,  at  $1.5.5. ..  .$183.-55 

Example  $.  This  work  consisted  in  put- 
ting in  a  passing  track  2,-500  ft.  long. 

Labor  tracklaying : 

20  days,  foreman  at  $1.80 $  36.00 

78  days,  laborer  at  $l.aj 105.30 

Total  labor,  2,-500  ft.  at  $0.056 $141.-30 

Materials: 

2  S.  H.  head  blocks,  224  ft.  B.  M., 

at  $6 $     1.34 

1,245  S.  H.  ties  at  $0.145 180.-53 

2  sets  sw.  ties,  34,045  ft.   B.   M.,  at 

$20.00 68.09 

42  planks  (3x12-16),  2,016  ft.  B.  M., 

at  $11    22.17 

4,969  ft.  S.  H.  56  lb.  rail,  41  911/2240 

tons,  at  $16 662.51 

-340  S.  H.  A  bars,  4,-590  lbs.,  at  $0.88. .  40.39 

182  new  trk.  bolts,  1-55  lbs.,  at  $1.85.  .  2.86 

.592  S.  H.  trk.  bolts,  503  lbs.,  at  $1.40.  7.04 

■5.100  spikes,  2,8.56  lbs.,  at  $1.65 47.12 

2  frgs  (1-9),  60  lb.,  at  $13.25 26.-50 

2  H.  T.  2  way  sw.  stands  at  $7.25. . . .  14.50 

2  long  conn,  rods  at  $2.10 4.20 

2  S.  H.  conn,  rods  at  $1.05 2.10 

14  S.  H.  conn,  rods  at  $0.53 7.42 

8  sw.  stand  bolts,  12  lbs.,  at  $2.25. . . .  0.27 

8  sw.  nuts  O..33 

40   sw.  chairs    (60  lb.),  357  lbs.,   at 

$1.45  -5.18 

2  sw.  locks  at  $0.29 0.-58 

2  S.  H.  guard  rails  (60  lbs.)  at  $1.27.       2.54 

Total  materials  $1,09-5.67 

4,720  cu.  yds.  grading  at  13  cts $613.60 

Labor  ballasting: 

5%  days,  foreman  at  $1.80 $  9.90 

11  days,  laborer  at  $1.35 14.85 

Total  labor  ballasting $24.75 

Grand  total,  2,-500  ft.,  at  $0.75.  .$1,875.32 

Example  4.  The  work  consisted  in  lay- 
ing a  passing  track  2,-500  ft.  long,  including 
grading,  ballasting  and  surfacing. 

Labor  grading : 

15  days,  foreman  at  $1.80 $  27.00 

10  davs,  laborer  at  $1.25 22.48 
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195  days,  team  at  $3.50 6H2..jO 

Total  grading  $T.'!1.98 

Labor  laying  track : 

4  days,  foreman  at  $1.1^0 7.20 

80  days,  laborer  at  $1.25 100.00 

Total,  2,.'i00  ft.  at  $0.043 $107.20 

Labor  moving  a  switch  : 

I   day,    foreman $  1.80 

8V4  days,  laborer  at  $1.25 10.63 

Total    $12.13 

Labor  surfacing  track : 

4  days,  foreman  at  $1.80 $  7.20 

20  days,  laborer  at  $1.25 25.00 

Total   $32.20 

Work  train  service  ballasting: 

1.4  davs,  engine  service   (140  mi.)   at 
$27.-50 $38.50 

1.5  days,  conductor  at  $80  mo 4.44 

3  days,  brakeman  at  $60  mo 6.67 

Total   $49.61 

Materials : 
4,760   lin.    ft.    S.    H.    56     lb.     rail, 

39  1493/2240  tons,  at  $16 $  634.66 

128  lin.  ft.  S.  H.  50  lb.  rail,  213.3/ 

2240  tons,  at  $16 15.24 

1  new  No.  9  frog 13.25 

1  hew  No.  1  frog  (56  lb.) 12.25 

4  guard  rails  at  $1.27 5.08 

1,088  tics  at  $0.23 250.24 

2  sets   sw.   ties,  5,-354   ft.     B.     M.. 

$12.00   64.25 

4  H.  B.  bolts,  12  lbs.,  $2.25 0.27 

318  S.  H.  56  lb.  A  bars,  4,452  lbs., 

$0.88   39.18 

2  sw.  stands,  $7.25 14.-50 

12  S.  H.  -50  lb.  splice  bars,  108  lbs., 

$0.88   0.95 

8  sq.  nuts,  2  lbs.,  $2.90 0.06 

648  new  track  bolts,  551  lbs.,  $1.85.  10.19 

2  sw.  locks,  $0.45 0.90 

4.990  new  track   spikes,  2,794  lbs., 

$1.65  46.11 

2  long  conn,  rods,  $2.10 4.20 

4  new   2  way  sw.  chairs,  cast  -382 

lb.,  at  $1.4.5 5..54 

2  new  tie  rods,  $1.10 2.20 

10  new  conn.  sw.  rods.  $1.10 11.00 

8  rail  braces,  $0.91 0.73 

12  crossing  plank  (3  x  12 — 16),  576 

ft.  B.  M..  at  $10.00 5.76 

12  lbs.  spikes,  $1.85 0.22 

2  sets  frog  blocking,  $1.20 2.40 

Total  materials  $1,139.18 

Grand  total,  2,-500  ft.  at  $0.829. $2,072.60 

Example  5.  This  is  an  industry  spur  550 
ft.  long,  and  the  cost  of  labor  only  is 
given.  The  rail  was  -56  lb.,  and  the  cost  of 
materials  can  be  easily  estimated  from  the 
examples  previously  given. 

10  days,  foreman,  $1.80 $  18.00 

30  days,  laborer,  $1.-50 45.00 

24  days,  team  and  driver,  $4.00 96.00 

Total,  .5-50  ft.,  at  $0.28 $1.59.00 

Note  the  high  cost  due  to  team  work. 


Ilxtiiiiflc  6.  1  his  consisted  in  m.iking  an 
extension  180  ft.  long  to  an  existing  spur, 
so  that  no  switch  was  put  in. 

Labor : 

3.6  days,  foreman  at  $55  mo $  C.75 

1 1.6  days,  labor  at  $1.-50 14. Ui 

4.8  days,  labor  at  $1.20 5.01 


Total  labor,  180  ft.,  at  $0.144 $2-5.95 

Material : 
360  ft.  S.  H.  60  lb.  rail,  3  480/2240 

tons,  $24.20 $  77.7!» 

24  S.  H.  \  bars,  342  Ibsl.  $1.-53 5.23 

190  track  spikes.  106  lbs.,  $1.-59 1.69 

48  S.  H.  tr.  bolts,  41  lbs.,  $2.04 0.84 

90  treated  tics,  $0..36 32.40 

Total   $117.95 

Grand  total,  180  ft.,  at  $0.80. ..  .$14-3.90 

Exam/'lt'  7.  This  consisted  in  building  an 
industral  spur  550  ft.  long.  The  low  cost  of 
the  labor  should  be  noted,  as  compared  with 
that  in  Example  5,  where  an  inordinately 
high  team  cost  appears. 

Engineering; 

S  hrs.,  asst.  cngr.  at  $100  mo $2.-58 

8  hrs.,  rodman  at  $-50  mo 1.29 

8  hrs.  chainman  at  $40  mo 1.03 

Total  engineering   $4.90 

Labor : 

55  hrs.  foreman  at  $55  mo $  9.75 

475  hrs,  laborer  at  $1.25  day 59.20 

Total  labor,  550  ft.,  at  $0.126 $68.95 

Material : 
1,0-52  ft.  S.  H.  56  lb.  rail.  19,637  lbs., 

at  $24.20  $212.10 

30  ft.  scrap  rail  (56  lb.),  560  lbs.,  at 

$7.37  1.84 

76  A  bars  (-56  lb.),  1,083  lbs.,  at  $2.25.  27.62 

129  lbs.  tr.  bolts  at  $3.19 4.12 

700  lbs.  tr.  spikes  at  $2.98 18.06 

1  rigid  frog  (1-9),  60  lb 21.05 

1   sw.  stand 6.68 

4  sw.  bolts 0.20 

1  long  conn,  rod 2.33 

1  split  sw.  compl.   (60  lb.) 23.52 

2  gxiard  rails.  10  ft.,  -50  lb 6.56 

12  S.  H.  rail  braces,  8%  ct 1.02 

1   sw.  lock 0.38 

1  set  sw.  ties,  3,283  ft.  B.  M.,  at  $8.50.  27.91 

1  sand  bumper 9.20 

Total  materials $.362.-59 

Grand  total   $436.44 

It  will  be  noted  that  no  charge  for  cross 
ties  (other  than  the  set  of  sawed  switch 
ties)  is  made.  Hence  the  cost  of  materials 
is  incomplete. 

Example  S.  This  is  a  crossover  track, 
496  ft.  long. 

Engineering; 

1  day,  asst.  engr $2.75 

I  day,  rodman  1.60 

1   day,  chainman 1.30 

Engr.  expense 4.35 

Total   $10.00 


Labor ; 

Putting  in  sw.  ties  and  grading  new 
crossover  track : 

1.5  day  foreman  at  $75  mo $  3.75 

1.5  day  timekeeper  at  $60 3.00 

1.5  day  asst.  foreman  at  $60 3.00 

:)8  /day  laborers  at  $1.75 67.35 

Total   $77.10 

Putting  in  crossover  track: 

1   day  foreman  at  $75 $  2.42 

1  day  timekeeper  at  $60 1.93 

1  day  asst.  foreman  at  $60 1.94 

39.8  day  laborers  at  $1.75 69.65 

Total   $75.94 

Surfacing  crossover  track : 

0.4  day  foreman  at  $75 $  0.97 

0.4  day  asst.  foreman  at  $60 0.97 

0.5  day  timekeeper  at  $60 0.96 

11.5  day  laborers  at  $1.75 20.10 

Total  $22.80 

Materials : 
50  ft.  80  lb.  1st.  qual.  rail,  1,333  lbs., 

at  $29.30  $  17.43 

87  ft.  80  lb.  2d  qual.  rail.  1  80/2240 

tons,  at  $29.30 28.89 

679  ft.  S.  H.  68  lb.  rail,  6  1951/2240 

tons,  at  $24.20 166.27 

41  S.  H.  ties  at  $0.10 4.10 

130  treated  ties  at  $0.37 48.10 

1  set  sw.  ties 27.81 

1  set  sw.  ties 22.51 

14  new  24  in.,  80  lb.  A  bars,  290  lbs., 

$1.30  3.77 

2  new  W.  joints,  $0.96 1.92 

50  S.  H.  36  in.  68  lb.  A  bars,  1,200 

lbs.,  $0.98 11.76 

4  new  24  in.  offsets,  68  lbs.,  $1.-37. . . .  0.93 

185  new  tr.  bolts,  1-57  lbs.,  $2.48 3.89 

1,331  new  spikes,  745  lbs.,  $1.88 13.97 

1    new   No.   9  sprg.   rail   frog    (77'/2 

lb.)   35.50 

1  new  No.  7  frog  (68  lb.) 13.70 

1  S.  H.  sw.  stand 2.98 

1  new  sw.  stand 5.55 

8  sw.  stand  bolts,  14  lbs..  $;J.66 0.51 

1  sprg.  switch  comp.,  13  pts.  (68  lb.) .  18.11 

1  sprg.  switch  comp.,  15  pt.  (68  lb.).  9.41 

1  S.  H.  long  conn,  rod 0.70 

1  short  conn,  rod 0.34 

2  guard  rails  comp.  (80  lb.) 13.65 

2  S.  H.  68  lb.  guard  rails.  680  lbs., 

$13.80  4.19 

2  sw.  locks  repd.,  $0.18 0.36 

2  sets  frog  blocking,  $0.15 0.30 

1  sw.  lamp 1.85 

(!8  new  tie  plates.  273  lbs.,  $2.15 5.87 

415  S.  H.  tie  plates,  1,177  lbs.,  $1,875.  22.07 
!i  S.  H.  wall  rail  braces,  22  lbs..  11.05 

cts 0.12 

Total  material  $486.-56 

Grand  total,  496  ft.,  at  $1.366. . .  .$672.40 

The  high  cost  of  the  labor  is  attributed 
to  "extra  labor  expended  in  clearing  and 
to  considerable  interference  by  switch  en- 
gine, this  work  being  done  in  the  yards." 

Summary.  On  short  side  tracks  or  cross- 
overs the  cost  of  p\itting  in  a  switch  con- 
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stitutes  a  much  larger  percentage  of  the 
total  cost  than  on  long  side  tracks.  Hence 
the  cost  of  labor,  as  well  as  of  materials, 
is  greater  per  lineal  foot  of  short  side  track 
than  of  long  side  track. 

In  a  subsequent  issue  we  shall  give  a  large 
number  of  additional  examples  of  the  aist 
of  such  work  as  this,  and  we  shall  then  be 
able  to  summarize  the  results  and  indicate 
methods  by  which  accurate  estimates  of  cost 
can  be  made. 


slant  increase  in  traffic,  has  given  even  bet- 
ter service  than  the  comparative  results 
show.  Other  instances  could  be  cited,  but  in 
these  cases  the  manganese  rail  has  not  been 
in  service  such  a  long  period  of  time,  al- 


Life  of  Manganese  Steel  Rail  on  Curves 

— From    Service    Tests    made  on 

the  Boston  Elevated  Railway.* 

BY   H.  -M.   STEW.\RD,t 

Within  a  few  months  after  the  elevated 
division  of  the  Boston  Elevated  Railway  Co. 
was  opened  for  traffic  (June,  1901)  it  was 
found  that  the  rails  on  the  curves  were 
wearing  out  at  an  unprecedented  rate.  As 
about  40  per  cent  of  the  entire  length  of  the 
line  is  curved,  the  question  of  maintenance 
and  the  cost  of  rail  renewals  became,  and 
still  is,  a  serious  problem. 

The  tracks  on  the  elevated  division  were 
first  laid  with  Bessemer  rail  having  a  low 
carbon  element   (about  0.45  per  cent)    and 
the  life  of  the  outer  rail  on  the  sharp  curves 
was   very   short,   a\eraging  about   60   days. 
On  account  of  this  excessive  rail  wear,  the 
railway  company  determined  to  make  a  trial 
of  manganese  steel  rail,  and  a  curve  in  the 
subway  near  Park  St.  station,  having  a  cen- 
ter  radius  of  82  ft.,   was  selected  for  the 
trial.     In  1902  the  outer  rail  of  the  curve 
was  relaid  with  manganese  rail.   These  rails 
were  cast  in  20-ft.  lengths,  conforming  as 
nearly  as   possible  to  the   Am.    Soc.   C.   E. 
85-lb.  section,  and  were  purchased  of  Wil- 
liam Wharton.  Jr.,  &  Co.,  Inc.     The  Besse- 
mer rail  which  was  in  the  track  immediately 
preceding  the  installation  of  the  manganese 
rail    wore    down    O.OGo    ft.    in   44   days,    as 
shown  in  Fig.  1.     The  manganese  rail  re- 
mained in  service  up  to  August,  1908,  when 
it  was  removed  on  account  of  an  accident. 
It  will,  however,  be  replaced  in  the  track 
within  a  short  time  and  will  be  allowed  to 
wear  out  completely.     Fig.  2  shows  the  re- 
sult of  this  experiment  after  the  manganese 
rail  had  been  in  service  6  years,  3  months 
and   7   days,  or   2,291   days.     The   amount 
worn  from  the  top  to  the  rail,  only  0.046 
ft.,  is  certainly  remarkable  and  illustrates 
the   great    resistance    this   metal    offers    to 
rolling  friction.     The  comparative  wear  of 
ordinary  as  against  manganese  steel  for  a 
period  of  2,291  days  is  graphically  shown  in 
Fig.  3. 

The  traffic  over  this  piece  of  track  in  1902 
was,  of  course,  much  less  than  at  present, 
averaging  probably  1,000  cars,  or  36,000 
tons,  per  day,  as  against  1,700  cars,  or  62.- 
000  tons  per  day,  as  present.  Consequently 
the  manganese  rail,  on  account  of  the  con- 


tangent  rail  does  not,  of  course,  receive  such 
hard  usage  as  that  on  steam  roads,  and  the 
joints  do  not  suffer  from  the  pounding  of 
heavy  locomotives.  Manganese  steel,  while 
offering  great   resistance   to  grinding  fric- 
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C0.\1I'.\R.\TIVE  LIFE  OF  SEVERAL  KINDS  OF  STEEL    RAILS   0.\  TYPICAL  SHARP  CIRVES. 

OF  TRAINS  FROM  8  TO  10  M.P.H. 


High 
Ordinary     carbon 
Bessemer  Bessemer 


Location    of  curve.  Radius. 

Park  St.,  S.  B.  (subway)..  82  ft. 
.\dams  Sq.,  N.  B.  (subway)  89  ft. 
Park    St.,    S.    B.    (subway)..   90  ft. 

Haverhill    St.,   N.    B 100  ft. 

Sullivan   Sq.,   loop    106  ft. 


Rail. 

Mo.  Ds. 

2  3 

2         17 

2  16 
4  3 

3  7 


Rail. 
Mo.      Ds. 


8 
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Rail. 
Mo.     Ds. 


11 
27 
20t 
21 
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•Still  in  service.     tEstimated  life  from  actual  results  on  curves  of  similar  radii. 


though  the  comparative  results  are  equally 
as  good.  This  one  example,  however,  is 
probably  sufficient  to  illustrate  the  long  life 
and  value  of  rails  made  from  this  metal. 

In  1902  and  1903  the  railway  company 
purchased  about  700  ft.  of  manganese  rail 
at  an  average  cost  of  $5  per  lin.  ft.  The 
cost  of  Bessemer  rail,  to  this  company,  aver- 
ages about  0.39  cts.  per  lin.  ft. 

From  time  to  time  we  have  made  other 
experiments  with  special  rolling  of  Besse- 
mer, nickel  and  open-hearth  rails.  In  1903 
the  Cambria  Steel  Co.  furnished  us  with 
some  Bessemer  rail  having  a  carbon  element 
of  about  0.78,  the  wearing  qualities  of  which 
were  very  satisfactory  when  compared  with 
ordinary  Bessemer  rail  and  were  far  better 


tion,  will  not,  in  my  opinion,  offer  as  great 
resistance  to  heavy  blows  on  account  of  its 
ductility.  Under  heavy  locomotive  service  I 
should  say  that  the  joints  would  batter  and 
bend  down  some  time  before  the  rail  would 
otherwise  wear  out.  Its  high  cost  also  pro- 
hibits its  use  for  this  purpose. 
In  our  service  we  find  that  manganese  rail 


Fig, 


1 — Section      of     Commercial 
Showing   Wear. 


Rail, 


than  the  nickel  and  open-hearth  rail  which 
we  have  obtained  up  to  the  present  time. 
None  of  these  rails,  however,  approached 
the  manganese  rail  in  length  of  life. 

As  it  is  of  interest  to  compare  the  life  of 
different  brands  of  rails  under  the  same 
conditions,  I  have  selected  five  curves  of 
short  radii  and  have  prepared  a  tabulation 
showing  the  comparative  life  of  five  differ- 
ent kinds  of  rail. 

We  have  not  been  able  actually  to  test  all 
of  these  rails  on  each  of  the  curves,  but 
from  the  actual  results  obtained  on  curves 
of  similar  radii  we  are  able  closely  to  esti- 
mate the  life  of  the  rails.  In  the  preceding 
table  these  comparisons  will  be  found. 

The  general  use  of  manganese  steel  on 
tangents  does  not  seem  to  me  to  be  advis- 
able. Even  under  the  severe  traffic  of  the 
elevated  ordinary  rail  has  given  fairly  sat- 
isfactorv  service  for  over  seven  years.    Our 
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Rig.  2 — Section  of  IVlanganese  Steel   Rail, 
Showing  Wear. 

will  not  withstand  side  wear  equally  as  well 
as  top  wear.  The  grinding  friction  from 
the  flat  of  the  tire  does  not  seem  to  have 
the  same  effect  on  manganese  .steel  as  the 
cutting  action  of  the  flanges,  and  we  have 
found  it  advisable  to  protect  the  side  of  the 
head  of  manganese  rail,  holding  the  flanges 
away  from  it  my  means  of  a  check  or  guard 
rail  fastened  securely  to  the  inner  rail  of 
the  curve.    As  the  guard  rail  can  be  readily: 


Fig.    3 — Comparative    Wear    of    Orcdinary 
and  IVlanganese  Steel  for  2,291   Days. 

lubricated,  it  does  not  wear  out  particularly 
fast  and  we  can  afford  to  allow  it  take  the 
side  wear  and  in  this  way  protect  the  man- 
ganese rail. 

On  account  of  the  excellent  results  ob- 
tained from  manganese  steel,  the  railway 
company  purchased  during  the  last  two  or 
three  years  4,700  lin.  ft.  of  this  rail  at  an 
average  cost  of  $6.70  per  ft. 

All  the  manganese  rail  used  by  the  com- 
pany up  to  the  present  time  has  been  cust  in 
lengths  not  exceeding  20  ft.  On  account  of 
its  having  been  necessary  to  cast  the  rail, 
the  cost  has  been  exceedingly  high,  due  not 
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so  much  to  the  cost  of  the  metal  as  to  the 
labor  involved  in  making  the  patterns,  cast- 
ing, and  especially  in  finishing  the  rails.  As 
it  is  not  possible  to  machine  the  niiUal,  the 
only  way  it  can  be  linished  to  form  is  by 
grinding. 

Recently  the  question  of  rolling  man- 
ganese rail  has  been  taken  up  by  two  com- 
panies in  this  country,  and  at  least  one  in 
England.  It  is  proposed  to  roll  manganese 
rail  in  lengths  up  to  33  ft.  and  of  any  section 
desired.  The  Boston  Elevated  Railway 
Co.  has  not  as  yet  obtained  and  made  a 
trial  of  rolled  manganese,  but  is  about  to  do 
so,  and  has  already  placed  orders  for  a 
limited  quantity.  When  the  rolled  man- 
ganese rail  is  received  the  company  proposes 
to  make  a  comparative  test  with  cast  man- 
ganese rail  of  the  same  qiiality  as  was  used 
on  the  Park  St.  curve.  If  the  rolling  of 
manganese  rail  is  found  to  be  successful 
and  the  metal  is  equally  as  good  as  when 
cast,  the  cost  ought  to  be  very  much  less 
than  at  present  and  the  use  of  the  material 
for  track  purposes  should  increase. 

We  have  also  used  manganese  steel  ex- 
tensively in  frogs,  switch  points,  etc.  The 
difference  in  life,  between  manganese  steel 
and  rolled  rail  frogs  and  switch  points,  is 
great  enough  to  warrant  its  use  and  will 
more  than  pay  for  the  difference  in  first 
cost  alone,  while  if  the  cost  of  maintenance 
is  taken  into  consideration  manganese  steel 
is  the  cheapest  metal  that  can  be  used. 

As  to  the  comparative  cost  of  mainten- 
ance, the  general  maintenance  of  track,  out- 
side of  rail  renewals,  should  not  vary  ap- 
preciably whether  the  track  be  laid  with 
manganese  rail  or  Bessemer  rail.  Taking 
the  curve  at  Park  St.  as  a  basis,  and  assum- 
ing that  the  life  of  manganese  rail  at  this 
point  would  be  eight  years  and  that  of  Bes- 
semer rail  about  two  months,  I  should  say 
that  the  following  figures  would  be  a  fair 
estimate  of  the  comparative  cost  of  main- 
tenance per  linear  foot  of  single  rail  for  a 
period  of  eight  years: 

Cost  of  manganese  rail  per  foot $6.70 

Bonds,  spikes,  etc 09 

Labor 22 


Unclassified  and  General  Articles 


Note:  This  section  is  dootcd  to  methods  and  cost  articles  on  construction 
work  not  properly  cominn  under  any  of  the  preccdinj;  classifications. 


Total  cost  of  maintenance $7.01 

Cost  of  Bessemer   rail   per   foot    (50 

renewals)   $19.50 

Spikes,  bonds,  etc 3.25 

Renewal     of     ties,     account     "spike 

killing" 2.90 

Labor  15.50 


Total $41.50 

This  comparison,  you  will  understand,  is 
made  from  one  specific  case  in  which  the 
costs  can  be  very  closely  estimated.  The 
same  proportions  might  or  might  not  apply 
in  other  instances. 

The  results  we  have  obtained  from  the 
use  of  manganese  rail  on  the  elevated  divi- 
sion have  been  very  satisfactory,  and  our 
experience  would  seem  to  show  that  rail- 
ways operating  under  similar  conditions 
should  make  liberal  use  of  this  material. 


Methods  and  Cost  of  Constructing  a 

Farm  Drainage  System. •■ 
(Continued  from  page  2Ci5,  Oct.  21  issue.) 

Trenching  by  Hand. — In  trenching  by 
hand  a  line  is  stretched  10  in.  to  the  left 
of  the  stake  line  in  the  direction  in  which 
the  stakes  are  numbered.  This  line  marks 
the  right  edge  of  the  trench.  The  width 
of  the  trench  at  the  surface  varies  with 
the  depth  of  the  ditch,  being  just  wide 
enough  for  the  workman  to  stand  in  and 
spade.  The  tools  used  are  a  skeleton  or 
muck  spade  for  removing  the  earth.  This 
spade  has  a  blade  18  in.  in  length,  made 
of  three  prongs  with  a  solid  cutting  edge 
at  the  lower  end.  A  cut  the  full  length 
of  the  blade  is  taken,  the  slice  of  earth 
cut  being  comparatively  thin.  The  top  of 
the  spade  is  pushed  slightly  forward  to 
break  the  cut  loose,  it  is  then  raised  and 
the  material  thrown  out.  The  loose  dirt 
which  falls  in  the  trench,  known  as  crumbs, 
is  thrown  out  by  a  long-handled,  round- 
pointed  shovel.  The  last  cut  of  the  spade 
reaches  to  within  2  or  3  in.  of  the  grade 
line  and  is  just  wide  enough  at  the  bot- 
tom to  admit  the  tile.  The  bottom  is 
cleaned  out  and  dressed  to  fit  the  lower 
half  of  the  tile  w-ith  the  tile  scoop.  The 
tile  scoop  is  a  long-handled  tool,  semi- 
circular in  shape,  16  in.  in  length  and 
made  in  sizes  to  fit  the  various  tile  up  to 
8  in.  Above  that  size  the  finishing  is  us- 
ually done  with  the  long-handled  shovel. 
The  tile  scoop  is  operated  by  standing  in 
the  trench  and  drawing  toward  the  work- 
man. The  bottom  of  the  trench  behind 
this  tool  is  smooth  and  conforms  to  the 
lower  half  of  the  tile.  In  trenching;  by 
hand,  unless  the  trench  is  deep,  or  the 
digging  hard,  two  men  work  together.  One 
takes  out  the  top  spading,  the  other  the 
bottom  and  finishes  the  trench.  On  deep 
trenches  there  is  usually  a  man  at  work  on 
each  spading  in  depth,  the  trench  being 
carried  along  in  steps.  Many  tile  ditchers 
throw  the  excavated  earth  on  both  sides 
of  the  trench,  while  others  prefer  to  throw 
it  all  on  one  side;  however,  this  is  a  mat- 
ter of  little  importance  in  most  localities. 

The  cost  per  rod  or  100  ft.  includes  the 
excavation,  tile  laying  and  trenching.  In 
this  work  11,430  ft.  of  tile  trenching  must 
be  done  by  hand.  The  contractor  must 
let  at  so  much  per  100  ft.  for  the  individ- 
ual trenches,  but  the  prices  agreed  with 
the  common  rule  of  tile  construction,  i.  e.. 
a  fi.xed  price  for  all  trenches  averaging  3 
ft.  or  under  in  depth  plus  an  additional 
sum     for    each     inch     additional    average 
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depth  over  3  ft.  The  average  is  found 
by  dividing  the  sum  of  the  cuts  at  all  the 
stakes  by  the  total  number  of  stakes.  In 
this  case  the  price  was  40  cts.  for  3-ft. 
work,  then  1  ct.  for  each  additional  inch 
up  to  4-ft.  work,  then  2  cts.  per  inch  for 
each  additional  inch.  This  gives  prices 
for  various  depths  as  follows : 

3-ft.  trenching,  40  cts.  per  rod  or  $2.42 
per  100  ft. 

3.5-ft.  trenching,  46  cts.  per  rod  or  $2.79 
per  100  ft. 

4-ft.  trenching,  52  cts.  per  rod  or  $3.15 
per  100  ft. 

4.5-ft.  trenching,  64  cts.  per  rod  or  $3.88 
per  100  ft. 

5-ft.  trenching,  76  cts.  per  rod  or  $4.60 
per  100  ft. 

The  average  work  done  by  one  man  per 
day  was  100  ft.  of  3-ft.  trench;  95  ft.  of 
3l2-ft.  trench,  and  80  ft.  of  5-ft.  trench. 
Unskilled  labor  cost  the  contractor  $2. 
per  day. 

Trenching  by  Machine. — A  Buckeye 
Traction  Ditcher,  which  cut  a  trench  4M;-ft. 
deep  and  14%  in.  wide,  had  been  sent  to 
the  farm  in  1903  for  demonstration  pur- 
poses, and  was  used  throughout  the  sea- 
son. This  machine  consists  of  a  four- 
wheel  truck,  4  ft.  wide  and  12  ft.  long. 
The  distance  between  the  wheel  centers 
w'as  6  ft.  4  ins.,  and  7  ft.  between  front 
and  rear  axle.  The  rear  axle  serves  as 
a  drive  shaft  and  is  geared  to  the  engine 
shaft  by  chain  belting.  On  the  front  end 
of  the  truck  is  placed  an  8-H.  P.  vertical 
boiler,  -and  immediately  back  of  the  boiler 
is  a  6-H.  P.  single  engine.  Attached  to  the 
rear  of  the  truck  is  a  frame  carrying  the 
cutting  wheel.  This  frame  is  connected 
to  the  truck  by  a  cross  bar,  which  is  free 
to  move  up  and  down  in  the  slots  of  two 
upright  posts.  The  front  part  of  the 
frame  can  thus  be  raised  or  lowered  at 
will  by  means  of  a  ratchet  wheel.  The 
rear  of  the  frame  rests  on  an  oval  metal 
shoe  4  ft.  in  length  and  6  in.  in  width. 
This  shoe  runs  to  the  bottom  of  the  trench 
and  shapes  the  bed  for  the  tile.  The 
cutting  wheel,  which  is  8  ft.  in  diameter, 
and  12%  in.  in  width,  is  supported  in  the 
frame  on  movable  pulleys  at  four  dif- 
ferent points  on  its  inner  rim,  and  is  driven 
by  cog  gearing  on  this  rim  directly  above 
the  point  of  cutting.  On  the  outer  rim 
of  the  wheel  are  14  cups  having  detach- 
able knives  on  the  outer  edge,  and  one 
on  either  side,  the  side  knives  being  curved 
outward  to  cut  the  trench  wider  than  the 
main  part  of  the  wheel,  to  prevent  bind- 
ing. As  the  wheel  revolves,  the  earth  is 
excavated  in  thin  slices  and  carried  up 
by  the  cups  to  the  top  of  the  wheel  where 
is  is  deposited  on  a  short  belt  elevator  and 
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carried  to  the  left  side  of  the  trench.  A 
hght  iron  fender  controls  the  distance  at 
which  the  earth  is  deposited  from  the 
ditch. 

If  it  is  desired  to  move  the  machine 
from  one  trench  to  another,  the  cutting 
wheel  is  raised  until  it  clears  the  surface 
of  the  ground,  when  the  entire  machine 
can  be  moved  in  the  same  manner  as  a 
traction  engine.  When  working  on  a  trench 
the  machine  moves  continuously  forward 
under  its  own  steam,  thus  causing  the  cut- 
ting wheel  to  feed.  By  shifting  the  sprocket 
wheels,  the  cutting  speed  can  be  varied. 
The  depth  of  the  cut  is  regulated  by 
sighting  over  a  cross  arm  on  the  side  of 
the  cutting  frame,  and  a  series  of  targets 
which  have  been  set  up  ahead  at  the  grade 
stakes,  the  cutting  wheel  being  raised  or 
lowered  as  desired  by  the  operator.  The 
direction  is  held  by  lining  the  center  of 
the  front  and  rear  wheels  with  the  up- 
right of  the  targets.  With  care,  a  true 
line  and  grade  can  be  carried,  but  where 
the  ground  is  slightly  uneven,  constant  at- 
tention is  required.  In  setting  the  targets, 
the  upright  should  be  set  so  that  the  line 
of  stakes  will  come  midway  between  the 
side  of  the  trench  and  the  drive  wheel 
on  the  right  side.  In  this  way  the  stakes 
will  not  be  destroyed.  If  desired,  the  work 
could  be  staked  out  so  as  to  allow  the 
center  of  the  trench  to  be  42  in.  to  the  left 
of  the  stake  line,  when  the  wheels  will 
run  between  the  trench  and  stakes.  Under 
the  truck  of  the  machine  is  1-bbl.  water 
tank,  and  in  front  of  the  boiler  is  a  box 
that  will  hold  100  lbs.  of  coal.  This  is  all 
the  fuel  that  can  be  carried  by  the  ma- 
chine; other  supplies  must  be  distributed 
along  the  work. 

The  natural  conditions  on  the  farm  were 
favorable  for  machine  work,  as  the  sur- 
face was  uniformly  level  and  the  soil  was 
free  from  stones,  roots  and  sloughs ;  the 
only  unfavorable  conditions  being  the 
stickiness  of  the  soil,  and  the  fact  that 
nearly  all  the  trenches  were  made  in  grass 
land.  Work  was  begim  with  the  machine 
on  Aug.  10,  and  completed  on  Nov.  9,  cov- 
ering a  period  of  85  working  days,  in 
which  33,498  ft  of  trench  were  excavated. 
During  this  time  there  were  22  days  when 
the  machine  was  not  run  as  other  work 
required  the  attention  of  the  men;  hence, 
the  actual  time  during  which  the  machine 
could  be  run  was  63  days.  Out  of  this 
period,  the  machine  could  not  be  operated 
for  18  days  as  it  was  awaiting  repairs. 
The  total  time  which  the  machine  was 
actually  operated  being  45  days,  excavating 
an  average  of  744  ft.  of  trench  per  day. 
It  was  necessary  to  run  the  machine  at 
the  lowest  cutting  speed  which  would  ex- 
cavate 100  ft.  of  trench  in  32  minutes,  but 
unavoidable  delays  cut  down  the  daily  run. 
An  ordinary  day's  work  varied  from  600 
to  1,000  ft.,  averaging  approximately  800 
ft.  Delays  were  occasioned  from  a  variety 
of  causes.  In  crossing  dead  furrows  or 
low    strips    of   land   which    were   wet,   the 


drive  wheels  would  slip  and  the  macliiuc 
would  not  move  ahead.  This  required  a 
considerable  loss  of  time,  as  it  was  nec- 
essary to  bring  up  short  pieces  of  plank 
and  work  them  under  the  wheels  in  or- 
der to  carry  the  weight  of  the  machine. 
This  frequently  occurred  at  points  where 
the  surface  was  apparently  dry  and  trouble 
was  not  suspected  until  the  wheels  began 
slipping.  Strips  of  timber  2x4x30  ins. 
long  were  bolted  to  the  drive  wheels  to 
increase  the  bearing  surface,  but  these 
quickly  broke  off  when  the  machine  was 
running  on  dry  ground.  In  working 
through  wet  soil,  the  cups  occasionally 
clogged,  which  would  require  the  machine 
to  stop  until  they  were  cleared  with  a 
spade.  The  wet  earth  collected  on  the 
rollers  which  operated  the  elevator,  neces- 
sitating their  cleaning.  Another  serious 
difficulty  was  the  collection  of  grass  roots 
on  the  knives,  which  would  prevent  the 
cutting  of  the  soil  and  stall  the  machine. 
Whenever  this  occurred  the  machine  had 
to  be  stopped  and  all  the  knives  cleaned. 
Although  the  knives  were  sharpened, 
these  grass  roots  interfered  so  much  in  the 
unbroken  sod  that  stops  had  to  be  made 
every  30  or  40  ft.  for  the  purpose  of  clean- 
ing. Finally  a  breaking  plow  was  used 
and  two  furrows  were  turned  on  the  line 
of  the  trench.  This  was  a  partial  remedy, 
but  it  caused  the  trench  to  be  crooked. 
The  loose  sod  would  occasionally  catch  in 
the  wheel  and  the  plow  would  not  go  deep 
enough  to  remove  all  the  roots.  Another 
difficulty,  which  did  not  interfere  with  the 
operation  of  the  machine,  but  delayed  the 
tile-laying  where  the  soil  was  wet,  was 
that  the  bottom  of  the  trench  would  not 
slip  under  the  shoe  but  continually  rolled. 
This  required  extra  labor  to  dress  with  a 
tile  scoop  before  the  tile  could  be  laid, 
and  rendered  it  somewhat  difficult  to  get 
a  good  grade  as  the  bottom  of  the  trench 
was  unevenly  torn  up.  This  rolling  up 
under  the  shoe  appeared  identical  with 
the  rolling  of  the  clay  in  a  tile  machine 
where  washed  clay  is  used  for  making 
tile.  The  clay  reemed  to  be  of  such  fine 
material  that  when  moist  and  pushed  over 
a  metallic  surface  it  would  stick  to  the 
metal  rather  than  slip  by. 

On  level  land  one  man  can  operate  the 
machine  for  a  short  period,  but  it  is  nec- 
essary to  have  two,  the  greater  part  of 
the  time,  one  to  tend  the  boiler  and  en- 
gine, the  other  to  operate  the  ratchet 
wheels,  which  control  the  line  and  grade. 
The  time  to  get  the  machine  ready  to  start 
in  the  morning  is  from  45  to  60  minutes, 
and  after  dinner,  from  30  to  40  minutes. 
On  completion  of  a  line,  it  required  from 
6  to  10  minutes  to  get  the  machine  ready 
to  move.  On  the  arrival  at  the  beginning 
of  a  new  line  15  to  30  minutes  was  required 
to  get  in  position  and  begin  digging. 

The  traction  speed  of  the  engine  when 
not  digging  is  one  mile  per  hour,  but  it 
is  necessary  to  make  stops  to  take  coal 
and   water;    in    turning   to    throw    one   of 


tlic  drive  wheels  out  of  gear,  or  to  fill  dead 
furrows.  Three-quarters  of  a  mile  per 
hour  is  as  rapidly  as  the  machine  can 
be  moved.  The  water  and  coal  carried 
by  the  machine  will  run  it  from  three- 
quarters  to  one  mile  while  moving,  accord- 
ing to  the  condition  of  the  ground.  On 
a  good  road  the  machine  could  make  a 
mile  an  hour  and  carry  sufficient  supplies 
to  run  that  distance. 

The  coal  used  was  the  best  quality  of 
Pennsylvania  soft  nut  coal,  and  cost  $7.50 
per  ton  delivered  at  the  farm.  The  amount 
required  to  cut  100  ft.  of  trench  varied 
from  50  to  80  lbs.  This  variation  was 
caused  by  the  skill  of  the  fireman,  the 
case  with  which  the  soil  was  cut,  the 
number  of  stops  which  had  to  be  made, 
and  the  general  temperature.  It  was  found 
that  more  coal  was  required  in  November 
when  the  winds  were  cold  and  frosty,  than 
in  August.  The  average  amount  of  coal 
for  the  entire  work  was  60  lbs.  per  100  ft. 
The  coal  was  delivered  near  the  farm 
well,  where  it  was  filled  into  sacks  of 
approximately  100  lbs.  each.  These  sacks 
were  thrown  on  the  water  tank  and  hauled 
out  with  the  water  and  distributed  along 
the  line  of  trench  where  needed.  This 
cost  of  distributing  the  coal  is  included  in 
the  table  of  costs  under  the  head  of  water. 

Water  was  delivered  to  the  machine  by 
a  9-bb!.  water  tank,  the  tank  being  filled 
by  the  windmill,  which  required  no  at- 
tention except  to  turn  the  water  into  the 
tank  and  shut  it  oflf  again  when  the  tank 
became  full.  The  tank  was  then  hauled 
to  the  trench  line  and  placed  in  barrels, 
which  were  distributed  as  such  points  as 
needed.  About  one-half  barrel  of  water 
per  100  ft.  of  trench  was  required. 

The  repairs  were  not  so  expensive  in 
themselves,  as  the  time  which  they  caused 
the  machine  to  stand  idle.  The  breaks 
which  occurred  required  an  enforced  idle- 
ness of  the  machine  from  one  to  three 
days  at  a  time.  Any  breaks  which  could 
be  repaired  by  the  crew  were  not  counted 
in  the  time  for  repairs,  but  were  con- 
sidered in  the  day's  work  for  the  machine, 
and  tended  to  decrease  the  average  cut 
per  day.  The  link  chains  broke  frequently 
and  the  elevator  wore  rapidly,  and  nearly 
all  the  smaller  sprocket  wheels  broke. 
The  elevator  and  chains  were  repaired  on 
the  line  by  the  crew,  but  the  sprocket 
wheels  required  recasting,  which  usually 
took  one  to  three  days,  although  there  are 
foundries  in  Crookston  where  castings  are 
made  every  other  day.  Several  of  these 
wheels  broke  the  second  time.  The  knives 
were  sharpened  by  being  hammered  out  at 
a  machine  shop,  there  being  14  large  knives 
and  28  side  knives.  The  cost  of  sharpen- 
ing was  20  cts.  each  for  the  larger  and 
10  cts.  each  for  the  smaller.  As  there 
was  no  gravel  in  the  ground,  the  knives 
were  not  difficult  to  keep  in  condition, 
and  the  one  sharpening  was  sufficient  for 
the  entire  work. 

Some   incidental   expenses  are  also  con- 
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nectcd  with  the  machine  work.  The  ma- 
chine could  not  turn  on  a  radius  of  less 
than  300  ft.,  hence  where  one  tile  line 
emptied  into  another,  hand  digging  was 
required  to  make  the  connection  as  the  ma- 
chine would  start  on  the  line  of  tlie  trench. 
When  the  outlet  was  an  open  ditch  it 
was  necessary  to  scrape  way  the  spoil 
bank  the  width  of  the  machine,  and  some- 
times hand  digging  was  required  as  the 
machine  could  not  be  backed  near  enough 
to  the  open  ditch  to  start  the  trench  at 
grade.  Where  deep  ditches  or  road  was 
crossed  it  also  required  scraper  work.  A 
spade  was  secured  by  the  machine's  crew 
and  when  deep  down  furrows  were  en- 
countered a  few  shovelfuls  of  earth  in 
which  the  machine  could  run  were  thrown 
in  by  the  fireman.  This  rendered  the  hold- 
ing of  the  cutting  wheel  to  grade  much 
easier.  The  following  statements  give  the 
cost  of  trenching,  tile  laying  and  blinding 
per  100  ft.: 

E.xample  1.— A  total  of  8,750  ft.  was  com- 
pleted in  13  working  days.  In  this  time 
the  machine  was  laid  up  three  days  for 
repairs,  the  actual  time  worked  being  ten 
days.  The  average  cut  was  875  ft.  per 
day.  This  work  represents  average  con- 
ditions, and  is  considered  as  a  fair  ex- 
ample of  what  the  machine  can  do  in 
this  soil,  and  the  various  items  of-  ex- 
pense were  carefully  kept. 

Cost  per 
100  ft. 

Labor  of  running  machine $0,457 

Coal     .,.'......' 0.188 

Water  ■.,..,: 0.126 

Dil    ....■ :.' ;., 0.012 

^Repairs   0.112 

Laying  Tile   0.183 

Blinding 0.048 

Tncidentals   0.092 


Total    $1,218 

Example  2. — The  conditions  were  more 
favorable.  The  soil  being  dry,  the  sod  very 
thin,  and  the  work  closer  to  the  building, 
less  time  was  required  by  the  men  in  going 
back  and  forth.  As  there  were  400  ft.  at 
the  outlet  ends  of  two  ditches  which  ex- 
ceeded 4.5  ft.  in  depth,  these  two  sections 
were  dug  by  hand.  On  five  ditches  there 
were  from  100  to  200  feet  on  the  outlet 
ends  which  exceeded  4.5  ft.  in  depth.  The 
trench  was  excavated  to  the  maximum 
depth  of  the  machine  over  these  sections. 
and  the  bottom  then  dug  to  grade  by  hand. 
This  extra  cost  of  digging  is  not  shown 
in  the  following  table,  but  is  added  to  the 
cost  of  the  machine  work  for  the  entire 
trench,  as  shown  in  the  table  of  tile  rec- 
ords. The  total  length  of  trench  included 
in  this  table  !■;  10,150  ft. 

Cost  per 
100  ft. 

Labor  of  running  machine $0,409 

Coal 0.190 

Water 0.087 

Oil ,.  0.010 

Repairs  , ...-.•..••• 0.100 


Laying  Tile  0.212 

minding   0.053 

Incidentals   0.015 

Total    $1,076 

Example  3.— On  14,298  ft.  in  all,  the  soil 
was  wet  and  covered  with  a  broken  sod, 
two  ditches  being  a  wild  sod  which  had 
never  been  broken. 

Cost  per 
100  ft. 

Labor  of  running  machine $0,516 

Coal     0.263 

Water    0.126 

Oil    0.014 

Repairs   0.200 

Laying   tile    0.235 

Blinding    0.0G2 

Incidentals     0.012 

Total    $1,428 

The  average  cost  of  trenching,  tile-lay- 
ing and  blinding  for  all  the  machine  work 
done  was  $1.25  per  100  ft. 

The  machine  did  not  work  as  rapidly  as 
was  expected,  and  there  were  more  delays 
from  breaks  than  looked  for.  However, 
the  soil  is  difficult  to  work,  being  much 
slower  to  handle  by  either  spade  or  scraper 
than  in  many  localities  where  tile  work 
is  done,  and  many  of  the  delays  were  due 
to  the  nature  of  the  soil,  although  the  work 
was  performed  at  the  favorable  season  of 
the  year.  The  best  condition  for  machine 
work  would  be  in  dry  ground  which  is  in 
cultivation,  the  drier  and  harder  the  soil, 
the  speedier  can  the  trenching  be  done. 

The  machines  which  have  been  made 
during  the  past  season  have  a  number  of 
improvements  over  the  one  used.  It  is 
believed  that  many  of  the  difficulties  with 
this  machine  would  not  be  experienced  in 
one  of  the  later  models. 

On  account  of  the  scarcity  and  high 
price  of  labor,  the  tiling  system  could  not 
have  been  completed  this  season  if  the 
machine  had  not  been  used,  and  the  cost 
of  work  done  would  have  been  much 
greater.  The  machine  and  all  the  work 
in  connection  with  it  was  done  entirely 
by  farm  help.  The  foreman  operated  the 
machine  the  greater  part  of  the  time.  When 
the  machine  was  laid  up  for  repairs,  the 
help  was  used  on  other  farm  work,  the 
rules  for  a  day's  work  on  the  farm  being 
that  the  men  should  leave  the  barn  at  7 
and  1  o'clock  and  arrive  at  the  barn  at  12 
and  6  o'clock.  In  the  foregoing  tables  of 
cost  per  100  ft.,  no  allowance  was  made 
for  the  first  cost  of  machine.  This  ma- 
chine, if  bought  new,  would  cost  $1,400. 
As  it  was  a  machine  which  had  been  used 
bv  the  factory  for  demonstration  purposes, 
it  was  considered  as  a  second-hand  ma- 
chine and  was  secured  by  the  state  at 
much  less  than  the  original  cost.  As  there 
is  no  means  of  determining  the  life  of 
the  machine,  an  estimate  of  the  deprecia- 
tion of  machinery  or  interest  on  the  in- 
vestment is  not  considered  in  the  cost  of 
the  work.' 


Ih  will  be  noted  that  on  a  trench  4V4  ft. 
dcLp,  hand  labor,  cost  $3.88  per  100  lin.  ft., 
as  compared  with  $1.25  where  the  trench 
machine  was  used.  This  is  an  excellent 
showing  for  the  machine,  yet  it  is  correctly 
stated  that  improvements  have  been  made 
upon  the  machine  which  enable  it  to  give 
even  better  service. 

It  is  stated  that  constant  attention  is  re- 
quired, where  the  ground  is  uneven,  if  the 
trench  is  to  be  cut  by  the  machine  to  true 
line  and  grade.  This  holds  of  all  machine 
work  of  this  character,  but  it  simply  means 
that  the  operator  must  not  go  to  sleep  on 
the  job.  He  is  provided  with  sight  poles 
and  targets,  and  can  readily  keep  to  line 
and  grade  if  he  will  but  pay  attention  to  his 
work. 

We  note  that  the  operator  of  this  particu- 
lar machine  took  10  mins.  to  get  the  ma- 
cliine  ready  for  moving  from  one  ditch  to 
the  next.  This  indicates  lack  of  skill  or 
laziness  on  the  part  of  the  operator,  for  we 
have  seen  operators  get  ready  for  the  move 
and  actually  make  the  move  and  commence 
cutting  in  5  mins. 

We  also  note  that  the  operator  took  45  to 
fiO  mins.  each  morning  firing  up,  and  30  to 
40  mins.  after  dinner,  all  of  which  is  lost 
time  that  should  not  have  been  lost.  An 
operator  of  a  machine  should  have  it  fired 
up  before  the  starting  hour  in  the  morn- 
ing. He  should  also  eat  his  lunch  at  the  ma- 
chine and  keep  it  fired  up.  This  is  the  com- 
mon practice  not  only  on  trench  machines 
but  on  steam  shovels,  etc. — Editors.] 

Ti!c  Laying. — The  laying  of  the  tile 
should  begin  at  the  outlet  and  be  contin- 
uous up  stream.  For  convenience,  the  tile 
should  be  distributed  close  to  the  trench 
so  that  they  can  be  reached  by  the  layer 
without  loss  of  time.  In  laying,  the  tile 
should  be  turned  till  they  fit  tightly  on 
top,  the  open  space  being  left  on  the  under 
side.  This  fit  is  usually  best  obtained  in 
crooked  tile  when  the  bowed  side  of  the 
tile  is  turned  up.  Where  a  crack  of  over 
Vi  in.  in  width  is  left,  it  should  be  neatly 
covered  by  a  piece  of  broken  tile.  At 
curves,  the  ends  of  the  tile  should  be  cut 
or  laid  tight  on  one  side  and  open  at  the 
other  and  the  opening  batted  with  broken 
tile. 

Tile  up  to  and  including  6  in.  in  diam- 
eter are  usually  laid  by  a  tile  hook,  the 
workman  standing  on  the  bank  of  the 
trench.  The  tile  is  picked  up  with  the 
hook,  lowered  into  the  trench  and  turned 
on  the  hook  until  it  will  fit  when  it  is  laid 
in  position.  A  sharp  rap  with  the  hook 
on  the  end  of  the  tile  after  it  is  laid  often 
causes  it  to  fit  the  preceding  tile  more 
snugly.  Tile  hooks  are  not  carried  in  stock 
by  dealers,  but  they  can  be  readily  made  by 
a  blacksmith.  The  hook  is  made  of  %-in. 
round  iron,  the  long  part  being  0  ins.  and 
the  short  part  4  in.  in  length.  The  bend 
is  of  sufficient  width  to  admit  the  wall  of 
the  tile  without  binding.  The  handle  is 
an  ordinary  rake  handle. 

Small  sizes  of  tile  are  sometimes  laid  by 
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hand,  the  workman  standing  on  the  tile 
already  laid.  In  shallow  trenches  with  a 
hard  bottom  this  method  is  satisfactory, 
but  in  deep  trenches  it  is  difficult  to  reach 
down  to  the  grade  line,  and  in  a  soft  bot- 
tom there  is  danger  of  displacing  the  tile 
by  the  weight  of  the  workman.  In  trenches 
where  the  depth  is  so  great  that  it  is  dif- 
ficult to  throw  the  earth  out  or  where  the 
trench  is  caving,  the  workman  who  fin- 
ishes the  bottom  lays  each  piece  of  tile  as 
rapidly  as  the  bottom  is  prepared  and 
throws  the  last  spading  of  earth  back  on 
to  it.  The  tile  layer  should  not  stand  on 
the  finished  bottom  while  laying.  In  the 
larger  sizes  of  tile  where  it  is  necessary 
to  work  backward  in  the  trench  and  lay 
the  tile,  the  finishing  work  should  be  done 
at  the  same  time,  each  piece  being  put  in 
place  as  rapidly  as  bed  is  prepared  for  it. 

In  laying  tile  in  a  machine  trench,  the 
trench  being  wide  at  the  bottom,  does  not 
fit  the  tile  so  snugly  as  a  hand  trench. 
Consequently,  care  must  be  taken  in  layin;^ 
not  to  disturb  the  tiles  already  in  place. 
As  the  bed  for  the  tile  in  such  a  trench 
is  made  by  a  heavy  weight  resting  on  a 
shoe,  the  bottom  is  much  more  solid  than 
in  a  hand  trench.  The  workman,  when 
the  tile  hook  is  not  used,  can  stand  astride 
of  the  tile  bed  and  lay  without  causing 
the  same  injury  that  would  occur  in  a 
hand  trench.  The  tile  laying  should  fol- 
low closely  after  the  machine  for  the  rea- 
son that  small  crumbs  rapidly  fall  into  the 
trench  and  harden  as  they  dry  out.  As  a 
result,  good  laying  cannot  be  done  unless 
extra  time  is  taken  for  cleaning.  A  hook 
made  of  strap  iron  1  in.  in  width  brought  to 
an  edge  on  one  side  is  an  advantage,  as 
lumps  of  dirt  which  frequently  fall  into  a 
machine  trench  can  be  better  shoved  to 
one  side  than  with  a  hook  of  round  iron. 

Tile  when  laid  in  the  trench  should  have 
even  joints,  with  no  sharp  bends  and  pre- 
sent the  general  appearance  of  a  continuois 
pipe.  The  tile  layer  should  carefully  in- 
spect the  tile  as  he  proceeds  with  his  work 
and  reject  all  which  are  cracked,  soft,  or 
so  ill-shaped  that  good  joints  cannot  be 
made.  Defects  can  usually  be  noticed  when 
the  tile  is  picked  up  with  a  hook. 

After  men  have  acquired  some  expe- 
rience, 4  to  li-in.  tile  can  be  laid  at  a  rate 
of  200  ft.  per  hour  where  the  trench  is 
in  good  condition  and  the  tile  convenient. 
On  machine  trenches  where  the  tile  layer 
threw  in  his  own  tile  and  did  the  necessary 
cleaning  of  the  trench,  as  was  usually  the 
case,  he  made  100  ft.  per  hour. 

Blinding.— After  the  tile  are  laid,  a  cov- 
ering of  4  to  6  ins.  of  earth  is  put  on  to 
hold  the  tile  in  place.  This  covering  is 
called  blinding  and  is  dene  by  the  work- 
man walking  astride  of  the  trench,  cutting 
down  the  earth  below  the  surface  from 
either  side  with  a  tile  spade,  care  being 
taken  that  the  tile  or  batted  joints  are 
not  disturbed.  Tile  blinding  can  be  done 
at  a  rate  of  400  ft.  per  hour. 
(To  be  concluded.) 


LETTERS  TO  THE  EDITORS. 


The  Hardening  Process  and  Durabil- 
ity of  Portland  Cement. 

Sirs:     The    present    agitation    regarding 
the  durability  of  structures  depending  up- 
on the  bonding  power  of  Portland  cement 
brings    out     forcibly     the     fact     that    our 
knowledge  of  this  material  is  comparatively 
meager.    The  articles  appearing  recently  in 
your    journal   relative   to   fine    grinding   of 
Portland    cement    are    very    interesting    as 
they    open    questions    not    only    relative   to 
the  commercial   value   of  cement,  but   also 
may  shed  some  light  on  the  life  or  dura- 
bility of  the  bonding  power  of  cement.    It 
is  generally  accepted  that  by  fine  grinding 
the   sand    carrying   capacity    of    cement    is 
increased    and    the    time    required    for   set- 
ting   is    decreased.     The    tabulated    results 
of    these   grinding   experiments    show    that 
;ilthough    the    "market"  cement  sets  much 
more  slowly  and  showed  a  much  lower  ten- 
sile strength  at  the  end  of  the  short  time 
tests,    yet    when    given    time,    the    tensile 
strengths   of   both   approached   each   other, 
a   result   one  might   expect    from    the   fact 
that    the    finer    particles    react    with    water 
much  more  rapidly  than  the  coarser  ones. 
One    may    also    infer    from    these    tests 
that    the    initial    set    of   cement    is    caused 
by  the  rapid  setting  of  the  finest  portions 
of  "market"  cement,  but  as  these  are  great- 
ly in  the  minority,  some  time  elapses  before 
the  bulk  of  the  active  material  responds  to 
the  action  of  the  water  and  begins  to  hard- 
en,  thus   causing   the   final   set.     However, 
since  it  is  estimated  that  but  30  per  cent 
to  40  per  cent  of  ordinary  cement  possesses 
cementing     properties,     there    is    a     large 
amount  of  material  present  of  the  correct 
composition   to   react   with    water,   but   un- 
able to  do  so  because  of  the  size  of  grain. 
It    is   not   size   of   grain   alone   that   deter- 
mines whether  or  no  a  particle  of  cement 
would   harden,   but    the    element    of   time 
must  be  considered,  so  when  a  cement  is 
exposed   to  proper  conditions  of  moisture 
for   an    extended   time   it   is   found  that   it 
gradually    gets    stronger    and    harder,    due 
no  doubt  to  the  fact  that  the  larger  grains 
which  normally  were  not  susceptible  to  the 
action   of   water   have   slowly   yielded,   and 
may  cause  an  increase  in  the  bonding  pow- 
er, although  a  decrease  may  also  occur. 

It  is  broadly  heralded  by  the  anti-con- 
crete people  that  cement  is  a  short  lived 
article,  and  all  structures  dependent  upon 
its  bonding  force  will  ultimately  fail,  es- 
pecially if  exposed  to  the  action  of  per- 
colating water.  Their  conclusions  seem  to 
be  based  upon  some  recent  experiments 
made  by  a  few  clay  tile  men  who  sub- 
jected specimens  of  concrete  to  the  dis- 
solving action  of  water,  securing  results 
which  proved  to  them  that  about  10  per 
cent  of  the  bonding  material,  Portland  ce- 
ment, per  year  went  into  solution,  and 
therefore  any  concrete  exposed  to  water 
could  not   last   more  than  ten  years.    This 


being  the  case,  it  became  their  self-im- 
posed duty  to  travel  throughout  the  coun- 
try advising  all  to  refrain  from  the  use 
of  this  nefarious  material  in  all  struc- 
tures and  especially  in  drain  tile  as  in 
less  than  ten  years  nothing  but  a  streak 
of  gravel  would  mark  the  location  of  for- 
mer cement  tile  drains.  However,  for- 
tunately for  cement  tile,  experiments  are 
not  always  infallible,  so  cement  drains  still 
exist  in  this  section  of  Iowa  causing  their 
owners  no  more  trouble  after  six  to  eight 
years  use  than  becoming  so  hard  that  it  is 
difficult  to  cut  holes  in  the  tile  for  a  junc- 
tion of  lateral  drains. 

The  experiments  in  question  consisted 
in  treating  the  cement  with  water  for  a 
definite  period  and  calling  the  solids  ob- 
tained by  evaporating  the  solvent,  cement 
dissolved  from  the  specimen  under  test. 
.•\t  this  stage,  tlieexperinienters  seem  to  have 
stopped  in  order  to  spread  the  news.  It 
would  have  been  of  interest  had  these 
same  specimens  been  subjected  to  a  repeat- 
ed series  of  these  tests  as  then  one  could 
have  gained  some  information  regarding 
the  solubility  of  cement  in  concrete.  Such 
a  series  might  show  that  the  solubility 
falls  oflF  very  rapidly  which  from  the  com- 
position of  "market"  cement  one  may  as- 
sume, but  such  a  result  would  be  detri- 
mental to  the  theory  of  the  experiment- 
ers. If  the  rate  of  solution  was  found 
constant,  then  a  conclusion  as  to  the  life 
of  concrete  might  be  drawn,  but  if  a  rapid 
decrease  in  the  rate  of  solution  be  obtained 
no  rational  estimate  of  its  life  could  bj 
made  unless  the  experiments  extended  over 
a  long  period  of  time  and  then  one  .=houkl 
be  sure  that  it  is  the  bonding  portion  of 
the  cement  that  is  dissolving  and  net  the 
60  per  cent  to  70  per  cent  of  non-cemenling 
particles  which  are  disintegrating  slowly 
under  the  action  of  time  and  moisture. 

It  will  be  noticed  that  the  non-cementing 
portion  of  Portland  cement  is  practically 
of  the  same  composition  as  the  cementing 
portion,  the  difference  in  activity  being  due 
principally  to  the  diflference  in  the  size  ot 
grain.  As  setting  of  Portland  cement  is 
thought  to  be  due  to  the  hydration  and 
crystallization  of  the  active  particles,  it 
seems  that  after  once  being  crystallized  in 
the  setting  process,  these  particles  will  be 
practically  immune  from  further  action  of 
water,  but  the  larger  grains  which  did  not 
respond  to  the  action  of  water  at  the  time 
of  setting  will  continue  slowly  to  do  so 
for  a  long  period  of  time  and  if  they  in- 
crease in  volume  during  this  process  of  re- 
tarded setting,  they  constitute  a  menace  to 
the  integrity  of  the  mass  as  their  increase 
in  volume  will  exert  a  force  tending  to 
destroy  the  bond  of  the  particles  which 
have  gone  through  the  setting  process. 
This  danger  is  guarded  against  in  Portland 
cement  specifications  by  requiring  cement 
to  pass  tests  for  constancy  of  volume,  but 
as  all  tests  must  necessarily  be  short,  ce- 
ment passing  these  tests  may  develop  these 
defects  in  the  course  of  time.    Fine  grind- 
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ing  willi  the  separation  of  the  slow  acting 
portions  will  in  a  measure  increase  the 
durabihty  of  cement  by  removing  those 
portions  which  by  their  retarded  hydra- 
lion  tend  to  cause  the  disintegration  of  the 
hardened  mass.  Results  whicli  liave  been 
charged  to  the  solution  of  the  bonding  por- 
tion of  Portland  cement  may  be  perhaps 
due  to  the  part  which  at  present  is  classed 
as  non-active. 

This  feature  may  be  remedied  by  tine 
grinding  with  refined  separation;  the  ex- 
tent to  which  these  should  be  carried  out  is 
a  problem  resting  with  the  economic  pro- 
duction of  Portland  ccnicnt. 
Respectfully, 

.\.  O.   .Vnderso.v. 

Lake  City,  Iowa. 
Oct.  17.  1008. 

Methods    of     Deriving    Benefits    for 

County  Drainage  Systems  in 

Missouri. 

Sirs :  I  noted  with  interest  the  article  on 
methods  of  deriving  benefits  for  drainage 
systems  in  your  issue  of  Oct.  21,  1908.  Mr. 
Holman's  plan  is  a  very  practical  one  for 
the  kind  of  drainage  proposition  outlined 
and  one,  I  think,  which  is  generally  used, 
with  slight  modifications  to  accommodate 
local  conditions. 

In  the  following  discussion  I  wish  to  deal 
with  a  diflferent  kind  of  drainage  proposi- 
tion—namely: that  of  straightening  and 
cleaning  out  a  river  or  creek  channel.  In 
this  case  the  shed  line  cannot  always  be 
used  as  the  boundary  line  of  land  to  be  as- 
sessed for  the  improvement.  The  drainage 
commissioners  and  engineer  in  establishing 
the  boundary  line  of  such  a  drainage  dis- 
trict must  be  governed,  first,  by  the  laws  of 
the  state  in  which  the  drainage  district  is 
located;  second,  by  the  natural  lay  and 
drainage  of  the  land;  and,  third,  by  good 
judgment. 

The  drainage  law  of  Missouri  covering 
this  point  is  as  follows :  ".\11  lands  benefit- 
ed by  public  ditch,  drain,  water  course  or 
levee  shall  be  assessed  in  proportion  to  the 
benefits  for  the  construction  thereof,  wheth- 
er the  improvement  passes  through  said 
land  or  not.  and  the  viewers,  in  estimating 
the  benefits  to  land  not  traversed  by  such 
ditch,  shall  not  consider  what  benefits  will 
be  received  after  some  other  ditch  or 
ditches  shall  be  constructed,  but  only  the 
benefits  that  will  be  received  by  the  con- 
struction of  the  public  ditch,  as  it  aflfords  an 
outlet  for  the  drainage  of  such  land.  No 
assessment  shall  be  paid  for  benefits  to  any 
land  upon  any  other  principle  than  that  of 
such  benefits  derived;  and  no  lands  lying  be- 
low shall  be  assessed  for  the  benefit  of  the 
lands  lying  above,  but  all  assessments  shall 
be  made  on  the  basis  of  benefits  accorded 
by  reason  of  the  construction  of  the  im- 
provement and  of  giving  an  outlet  for 
drainage.  In  estimating  damages,  the  view- 
ers and  county  court  shall  take  into  consid- 
eration land  and  drains  appropriated  and 
the  direction  of  the  drain  across  the  land.'' 


1  wish  now  to  cite  a  concrete  case,  one 
which  came  under  my  supervision,  and 
show  the  method  of  determining  the  bound- 
ary line;  also  I  would  call  attention  to  the 
fact  that  I  shall  endeavor  to  show  wherein 
the  law,  as  above  recited,  is  not  broad 
enough,  and  I  should  be  pleased  to  have 
others  e.\prcss  their  opinion  on  the  matter. 

The  creek  that  we  shall  take  under  con- 
sideration is  about  70  miles  long;  it  is  pro- 
posed to  straighten  and  clean  out  the  lower 
end  for  a  distance  of  10  miles.  The  channel 
is  very  crooked  and  much  filled  with  snags, 
logs  and  brush,  and  bars  resulting  from 
these  obstructions.  The  stream  flows  in  a 
general  easterly  direction.  The  blufTs  are 
on  the  north;  in  some  places  these  bluffs 
are  two  to  three  miles  distant  from  the 
creek,  and  then  again  they  are  only  -50  to 
100  ft.  away.  To  the  south  the  land  has  a 
very  gradual  rise  to  the  divide  between  the 
Missouri  river  and  the  creek;  this  divide 
varies  from  three  to  six  miles  in  distance 
from  the  creek,  and  is  about  3  ft.  higher 
than  the  land  adjacent  to  the  creek. 

In  establishing  the  boundary  line  on  the 
south  the  divide  or  shed  line  was  used  as 
much  as  possible,  but  on  the  north  where 
the  shed  line  extended  in  some  places  for 
several  miles  back  in  the  blutfs  and  up- 
lands, under  the  construction  of  the  law  this 
land  could  not  Ije  included  in  the  drainage 
district  because  it  would  derive  no  benefit 
from  the  improvement ;  therefore  the  toe  of 
the  bluflf  line  was  taken  as  the  north  bound- 
ary line  except  where  there  were  wide  gaps 
in  the  bluff  line  and  the  low  lands  extended 
north  along  some  tributary.  .^t  these 
places  the  boundary  line  included  the  low- 
land along  the  tributary  as  far  north  as  the 


No. 

Name  of  land  owner,    acres.  Description. 

.Tolin    .Tones 40  XF,  NK 

Clias.    Smith    26.4  NW  NE 

.las.   Brown    38  NE  NW 


one-third  of  the  debris,  brush  and  logs  in 
the  main  channel  has  been  carried  down  by 
these  precipitous  streams.  1  would  like  to 
ask,  is  it  justice  that  the  farmer  living  in 
the  low  lands  near  a  creek  should  he  com- 
pelled to  pay  for  cleaning  debris  out  of  the 
creeV  which  has  been  deposited  there 
through  a  customary  though  unlawful  act 
of  his  upland  neighbor? 

But  to  return  to  the  subject,  having  thus 
estalilished  the  boundary  line  around  the 
entire  district,  which  is  the  first  step  in  the 
process  of  deriving  benefits,  we  must  next 
divide  the  land  lying  in  the  district  into 
first,  second,  third  and  fourth  class  benefits 
in  much  the  same  manner  as  described  by 
Mr.  Holdman.  Each  tract  of  land  of  40 
acres  or  less  is  considered  separately  and 
benefits  assessed  according  to  benefit  de- 
rived from  the  proposed  improvement.  If 
the  canal  or  ditch  passes  through  a  tract, 
damages  are  allowed,  and  the  damages  are 
subtracted  from  the  benefits  and  the  re- 
mainder set  down  under  net  benefits.  .'Kfter 
considering  all  the  tracts  of  land  in  the  dis- 
trict and  having  set  down  the  number  of 
acres,  benefits,  damages  and  net  benefits,  we 
next  add  up  the  different  columns,  checking 
across  at  the  same  time.  If  the  district  in- 
cludes more  than  one  township  it  is  the 
better  plan  to  add  up  each  township  sep- 
arately and  then  make  a  summary  sheet. 
With  the  total  net  benefits  and  the  estimat- 
ed cost  of  the  improvement  we  are  now 
ready  to  determine  what  percentage  of  the 
net  benefits  it  will  be  necessary  to  levy  as 
the  estimated  tax  against  the  land.  This  re- 
port is  submitted  to  the  county  court  in  the 
following  form  (2-i  per  cent  of  the  net 
benefits  being  taken  to  cover  the  estimated 
cost)  : 

Bene-  Dam-     Net    Estimat- 

Sec.Town. Range,  fits.  ages,  benefits,    od  tax. 

4         52         21          $400  $100         $300         $  7S.00 

4         52         21           264  ...           264             66.00 

4         52         21           570  70           500           125.00 


land  along  the  tributary  had  been  made 
subject  to  overflow  by  reason  of  back  water 
from  the  main  creek.  In  several  cases, 
where  the  bluffs  were  near  the  main  creek, 
tributaries  came  down  from  the  bluffs  di- 
rectly into  the  main  creek.  In  these  cases 
all  that  could  be  done  was  to  follow  the 
toe  of  the  bluff  line.  It  is  in  regard  to  just 
such  cases  as  these  that.  I  think,  the  drain- 
age law  is  weak.  These  tributaries  some- 
times extend  back  into  the  hills  and  up- 
lands for  two  or  three  miles.  Some  of 
these  tributaries  are  heavily  timbered  and 
the  owners  and  tenants  of  lands  along  them 
cast  all  their  brush  and  snags  into  the 
channel.  The  first  freshet  that  comes 
sweeps  all  this  debris  down  into  the  main 
channel,  where  it  lodges.  Then  the  land  is 
plowed  and  much  silt  from  the  bluff  land 
washes  down,  helping  to  fill  up  the  main 
channel.  But  when  it  comes  to  the  matter 
of  assessment  for  cleaning  out  the  main 
channel  because  it  has  become  so  filled  that 
it  can  no  more  take  care  of  the  flood  waters, 
all  this  upland  is  exempt  from  taxation  be- 
cause it  will  not  be  benefited,  while  perhaps 


After  the  report  has  been  filed  w'ith  the 
county  court  any  land  owner  in  the  district 
who  thinks  his  benefits  too  high  or  his  dam- 
ages too  low  may  appear  before  the  court 
and  make  complaint.  If  the  complaint  is 
sustained  by  the  court  the  report  is  then 
changed  and  corrected  to  conform  to  the 
ruling  of  the  court.  After  all  corrections 
have  been  made  we  note  whether  our  re- 
vised estimated  tax  total  still  covers  the  es- 
timated cost  of  the  work;  if  so,  the  report  is 
adopted  and  the  estimated  tax  then  becomes 
the  actual  tax  against  each  tract  of  land 
in  the  district.  But  if  it  is  found  that  the 
estimated  tax  is  less  than  the  estimated  cost 
the  percentage  is  then  raised  and  the  esti- 
mated tax  list  revised  throughout,  and  as 
so  revised  the  report  is  adopted. 

C.  E.  J.\C0BY. 

Carrollton,  Mo.,  Oct.  26,  1908. 


According  to  statistics  of  the  U.  S. 
Geological  Survey  the  total  value  of  the 
mineral  products  of  the  United  States  in 
1907   was  $2,069,289,196. 


Xovember  4,   1908. 
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Methods  and  Costs;  Some  Old,  Some 

New. 
Life  of  a  Creosoted  Pipe. — The  con- 
tractor for  the  Mc.^doo  tunnels  in  New 
York  city,  in  carrj'ing  on  excavation  on 
Si.xth  avenue  between  18th  and  19th 
streets,  removed  some  wood  conduits 
that  were  in  perfect  condition.  These 
conduits  proved  to  be  creosoted  wood 
conduit  manufactured  by  the  Wyckoff 
Pipe  &  Creosoting  Co.  of  Xew  York  and 
were  laid  in  1887  and  removed  in  1908. 
thus  being  in  the  ground  and  in  use  21 
jears.  The  conduit  was  removed  and 
stored  for  future  use. 

Cost  of  Stop  Cock   Box  Repairs,  Etc. 

—From  -May  13  to  Dec.  31.  1907.  the 
Water  Department  of  Cleveland,  O.,  put 
9,290  stop  boxes  to  grade,  besides  re- 
placing 1,803  old  boxes  with  new  ones. 
In  addition  330  new  stop  cock  boxes 
were  put  in  and  10  new  stop  cock  bot- 
toms. The  cost  of  the  work  according 
to  the  annual  report  of  the  Water 
Works  Division  of  the  Department  of 
Public  Service  was  as  follows: 

Ave.  Cost 
.\ve.  Cost  of  Ma- 
of  Labor,  terials. 
Bo.xes  put  to  grade. 9,290  $  .4096 
New  boxes  put  in..  1.803  .8392  1.786 
Xew  tops  put  in....  330  .4196  .879 
New  bottoms  put  in  10  .842  .920 
Dug  up   and   cleaned 

out     639        .8392 

The  wages  paid  for  labor  in  Cleveland 
in  1907  were  about  as  follows: 

Per  Hour. 

Foreman    $   .42 

.\ssistant    foreman 33 

Labor     22 

Team    50 

Service  Box  for  Underground  Con- 
duit.— In  planning  a  conduit  for  the  vil- 
lage of  Canajoharie,  N.  Y.,  Mr.  Charles 
E.  Perry  has  designed  a  manhole  some- 
what similar  to  that  of  Mr.  Wooley, 
mentioned  in  our  issue  of  Oct.  14.  The 
conduit  is  to  be  occupied  by  power,  tel- 


to  add  strength  but  to  remove  the  possi- 
bility of  injury  to  workmen  employed 
about  the  low  tension  cables  and  to  the 
cables  themselves.  The  accompanying 
is  a  sketch  of  the  service  box,  carrying 
out  the  idea. 

Strength  and  Weights  of  Vitrified 
Pipe. — Tests  were  made  in  1904  and 
19U5  at  the  Missouri  State  University 
laboratory  at  Columbia,  Mo.,  and  in  the 
city  of  St.  Louis,  for  the  St.  Louis  Sewer 
Department,  of  140  pieces  of  double 
strength  vitrified  clay  pipe,  21  and  24  ins. 
in  diameter,  2  ft.  and  2J/2  ft.  lengths, 
from  seven  different  factories.  The  pipes 
were  all  loaded  to  the  breaking  point, 
and  the  average  breaking  load  of  the  140 
pieces  was  approximately  5,600  lbs.  per 
lineal  foot  of  pipe.  The  areas  and  ap- 
proximate weights  of  vitrified  pipe  sec- 
tions are  as  follows: 

Single     Double 
Strength.  Strength. 
Inside  Weight  per  Weight  per 

Diameter,       .Area  in      Lin.  Ft.         Lin.  Ft. 
Ins.  Sq.  Ins.         Lbs.  Lbs. 

10  78  32 

12  113  43  50 

15  177  65  70 

18  254  86  100 

20  314  100  125 

24  452  131  180 


n 

.573 

215 

240 

30 

707 

270 

300 

33 

855 

320 

340 

36 

1.018 

365 

390 

Cost    of   Pumping   at   Scranton,   Pa. — 

During  the  last  fiscal  year  the  total 
pumpage  of  the  Maiden  Creek  pumping 
station  of  Scranton,  Pa.,  was  2,259,191,840 
gallons,  without  allow-ance  for  slip.  The 
station  is  equipped  with  Worthington 
and  .\llis-Chalmers  pumping  machinery. 
Bituminous  coal  costing  $2.65  per  gross 
ton  delivered  was  used  and  6,022,100  lbs. 
were  consumed  during  the  year.  The 
wood  used  cost  $3.50  per  cord,  and  an 
amount  equivalent  to  1,800  lbs.  of  coal 
was    used.      The    average     static     head 


Service  Box  for  Underground  Conduit. 


ephone  and  telegraph  cables,  and  Mr. 
Perry's  design  contemplates  that  the 
high  and  low  tension  cables  shall  occu- 
py structures  that  are  separate  entities 
throughout,  although  built  in  the  same 
trench,  his  understanding  of  the  func- 
tion of  the  dividing  wall  in  Mr. 
Wooley's   manhole   being   that   it   is   not 


against  which  the  pumps  worked  was 
212.6  ft.,  and  the  average  dynamic  head 
was  291.8  ft.  The  number  of  gallons 
pumped  per  pound  of  equivalent  coal 
was  375.  The  total  cost  of  maintaining 
the  pumping  station  was  $13,301.91.  or 
$5.89  per  million  gallons  pumped,  or  2 
cts.  per  million  gallons  raised   1  ft.   (dy- 


namic). The  principal  items  in  the  sta- 
tion expenses  were:  Coal,  $7,129.83;  oil- 
ing and  packing,  $1,010.73:  firing  boilers, 
$967;  running  engines,  $907.-54:  unload- 
ing and  stacking  co.nl.  $601.76;  superin- 
tendence and  general  work.  $528.43;  oil 
and  grease,  $603.86;  tools  and  supplies, 
$354.70;  watching,  $300.74. 

Blue  Print  Paper  Cutting  Table.— The 
accompanying  ilhistr.itinn  sliows  a  table 
for  cutting  blue  print  paper  which  is 
used  in  the  Engineering  Drafting  De- 
partment of  the  University  of  Colorado. 
It  consists  essentially  of  a  table  provid- 
ed with  a  bo.\  along  one  end,  which  con- 
tains the  roll  of  blue  print  paper.  The 
box  lid  has  a  steel  straight  edge  to  guide 
the  knife  in  cutting.  The  roll  from 
which  the  paper  is  to  be  cut  is  placed  in 
the  box  and  the  lid  closed.  The  paper  is 
then    drawn    out    to    the    desired    length. 
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Blue   Print   Paper  Cutting   Table. 

corresponding  to  that  indicated  by  the 
scale  at  the  front  of  the  table  and  the 
cross  ruling.  K  sharp  knife  drawn  along 
the  steel  straight  edge  cuts  off  the  paper. 
The  handling  of  the  blue  print  paper  is 
greatly  facilitated  by  the  use  of  this  sim- 
ple contrivance.  It  can  be  quickly  and 
accurately  cut  to  the  desired  size,  which 
makes  it  possible  to  use  narrow  margins 
beyond  the  tracing,  and  results  in  an 
economy  in  paper.  The  unused  roll  is 
never  exposed  to  the  light.  The  table 
was  designed  by  Mr.  J.  H.  Wallace,  in- 
structor in  general  engineering  drawing 
at  the  University  of  Colorado,  and  is  de- 
scribed in  the  Journal  of  Engineering  of 
that  institution. 


The  status  of  work  on  the  New  York 
State  Barge  Canal  up  to  Oct.  I  was  as 
follows : 

Miles. 

Work   under   contract 164.0 

Additional    plans    completed 112.6 

Plans  over  7-5  per  cent  completed . . .     78.9 
Other   plans    in   progress 87.0 


During  the  month  of  September  a  total 
of  .5.3,268  cu.  yds.  of  concrete  was  laid  on 
the  several  contracts  for  the  construction 
of   the   New   York   State   Barge   Canal. 
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The  New  School  of  Engineering  at 
Northwestern  University. 

Mr.  Jiiliii  i-'illniorc  llaylord,  cliief  of 
tlie  Conipiitiiig  Division  of  the  U.  S. 
Coast  and  Geodetic  Survey,  has  been 
elected  director  of  the  School  of  Engi- 
neering of  Xorthwcstern  University  at 
Evanston,  111.  This  new  school  was 
founded  by  action  of  the  board  of  trus- 
tees June  18,  1907,  and  in  one  sense  may 
be  said  to  be  the  outgrowth  of  certain 
work  which  has  been  given  for  some 
years  in  the  College  of  Liberal  .\rts  of 
Northwestern  University. 

For  some  years  the  College  of  Liberal 
Arts  has  offered  courses  for  students 
planning  for  engineering.  These  courses 
extended  through  four  years,  but  did  not 
undertake  to  furnish  complete  technical 
instruction.  The  graduate  needed  one 
or  two  years  in  an  engineering  school  to 
complete  liis  engineering  education.  The 
gift  of  a  building  for  engineering  re- 
ceived from  Mrs.  Gustavus  F.  Swift  and 
Mr.  Edward  Foster  Swift  was  the  occa- 
sion for  the  establishment  of  a  school  of 
engineering,  to  give  complete  instruc- 
tion leading  to  an  engineering  degree. 
The  building  of  the  School  of  Engineer- 
ing is  nearing  completion.  It  is  situated 
between  the  library  and  the  lake  shore 
and  is  a  stone  building  54  ft.  wide  by  125 
ft.  long  comprising  an  excellent  base- 
ment, three  full  stories  and  an  attic. 
The  construction  is  designed  to  be  supe- 
rior throughout.  The  floor  and  stair- 
ways are  of  reinforced  concrete  so  as  to 
be  thoroughly  fire  resisting.  Special  at- 
tention has  been  given  to  the  lighting 
and  to  heating  and  ventilation. 

The  course  of  study  in  the  School  of 
Engineering  will  require  five  years  of 
work  for  its  completion  and  will  also  in- 
volve approved  work  for  the  summer  va- 
cations. The  studies  of  the  first  four 
years  of  this  course  fulfill  all  require- 
ments for  the  libera!  arts  degree  of 
bachelor  of  science,  and  this  degree  is 
given  to  students  at  the  end  of  the  first 
four  years  of  residence.  The  five  year 
program  has  been  adopted  because  of 
the  broad  requirements  in  cultural  sub- 
jects, and  because  five  years  is  thought 
to  be  none  too  long  a  time  for  an  intelli- 
gent j'oung  man  to  spend  in  preparation 
for  the  higher  positions  in  engineering. 
On  the  completion  of  the  five  year 
program  a  bachelor's  degree  in  engi- 
neering will  be  conferred. 

Mr.  Ilayford,  the  recently  appointed 
director  of  the  School  -of  Engineering, 
was  born  at  Rouse  Point,  N.  Y.,  in  May, 
1868.  He  was  graduated  from  Cornell 
University  in  the  civil  engineering 
course  in  1889,  and  accepted  an  appoint- 
ment as  computer  in  the  Coast  and 
Geodetic  Survey  in  June  of  that  year. 
He  served  on  the  International  Bound- 
ary Commission  of  the  United  States 
and  Mexico  in  1892.  and  was  appointed 
instructor  in  civil  engineering  at  Cornell 


University  in  1895.  After  three  years  at 
Cornell  he  received  the  appointment  as 
expert  computer  and  geodeist  of  the 
Coast  and  Geodetic  Survey,  in  the  com- 
puting division  of  which  he  is  now  chief. 
Mr.  Hayford  is  a  member  of  the  Philo- 
sophical Society  in  Washington,  of  the 
Washington  Academy  of  Sciences,  of  the 
Astronomical  and  Astrophysical  Society 
of  American,  of  the  American  Associa- 
tion of  Civil  Engineers,  and  is  a  fellow 
in  the  A.  A.  A.  S.  He  is  the  author  of 
the  Geodetic  Astronomy  and  of  numer- 
ous monographs  in  the  government  re- 
ports. 


in  the  24th  chapter  of  Gillette  and  Hills' 
"Concrete  Construction — Methods  and 
Cost,"  it  would  have  been  possible  to  drill 
this  brick  masonry  with  as  much  success  as 
has  been  attained  in  drilling  concrete,  for 
conc;rete  is  notoriously  hard  to  drill  on  ac- 
count of  the  clogging  of  the  drill  bits,  un- 
less water  jets  are  used. 


Drilling  Holes  in  Brick  Work  with  a 
Machine  Drill. 

In  describing  the  moving  of  the  Antwerp- 
Dam  Station  building,  on  the  Belgian  State 
Railways,  in  the  Bulletin  of  the  Interna- 
tional Railway  Congress,  Mr.  .-\lbert  Morg- 
lia,  the  engineer  in  charge  of  the  work,  tells 
of  an  interesting  experience  with  machine 
drills  on  brickwork. 

The  building  had  been  built  20  years,  and 
as  the  price  paid  for  the  brick  foundation 
work  was  only  $1.76  per  cu.  yd.  it  was 
thought  that  it  would  not  be  particularly 
strong,  and  the  drilling  of  the  holes  to  cut 
the  building  from  its  foundation  could  be 
done  by  hand.  However,  the  foundation 
work  proved  to  be  particularly  strong,  con- 
sisting of  gray  brick  and  exceedingly  hard 
mortar,  and  it  was  found  to  be  a  long  and 
expensive  matter  to  drill  the  holes,  which 
measured  1  ft.  1%  ins.  square  by  3  ft.  .3% 
ins.  in  depth  by  hand.  As  there  were  200 
such  holes  to  be  made  at  an  average  depth 
of  4  ft.  3  in.  below  the  ground  level,  some 
of  them  in  places  difficult  of  access,  it  was 
thought  time  would  be  saved  by  using  ma- 
chine drills. 

Accordingly  a  pneumatic  plant  was  in- 
stalled at  considerable  expense.  A  com- 
pressor and  a  portable  steam  engine  were 
located  near  the  building  and  different  va- 
rieties of  drills  were  tried.  In  spite  of  many 
and  persistent  trials,  the  drills  were  not  suc- 
cessful and  had  to  be  given  up. 

It  is  not  stated  what  kind  of  drills  were 
used,  but  they  appear  to  have  been  pneu- 
matic plug  drills,  for  the  brick  dust  blown 
from  the  holes  by  the  exhaust  air  is  par- 
ticularly mentioned.  The  main  trouble  ap- 
pears to  have  arisen  because  chips  of  brick 
broke  off  in  drilling  and  blocked  up  the 
holes  and  ianinied  the  drills.  It  then  be- 
came impossible  to  drive  the  drill  in  or  to 
draw  it  out,  thus  completely  stopping  the 
work. 

As  soon  as  the  drills  had  penetrated  8  to 
10  ins.,  it  became  impossible  to  use  them 
any  further.  .Accordingly  the  holes  were 
drilled  by  hand.  However,  the  machine 
<lrills  were  used  to  make  some  very  shallow 
holes,  1  9-16  ins.  in  diameter,  and  not  over 
8  ins.  deep. 

The  use  of  a  water  jet  is  not  mentioned 
by  Mr.  Morglia.  We  are  of  the  opinion 
that  had  a  water  jet  been  used,  as  described 


Magnalium  a  New  Alloy. 

Magnalium  is  an  alloy  of  aluminum  and 
magnesium,  manufactured  in  Germany 
(90%  to  98%  aluminum).  For  the  follow- 
ing interesting  notes  on  its  characteristics 
we  arc  indebted  to  Mr.  Morris  R.  Machol, 
32  Park  Place,  New  York,  who  is  the 
.American  agent  of  the  Magnalium  Syndi- 
cate of  Berlin,  Germany. 

It  is  imported  in  pigs  or  ingots  for  cast- 
ings or  forgings  and  can  be  handled  by 
the  ordinary  foundrj-man  or  blacksmith.  It 
forges  about  like  Swedish  steel.  It  ran 
be  delivered  in  plates,  bars,  rods,  wire,  tub- 
ing, etc.,  and  in  any  form  it  shows  a  far 
greater  strength  than  aluminum  in  spite  of 
its  being  lighter,  its  specific  gravity  being 
about  2.5  while  that  of  pure  aluminum  is 
2.64. 

It  shows  the  following  tensile  strength 
in  lbs.  per  sq.  in. :  Castings  19.0nO  to  42.- 
000,  forgings  30,000,  annealed  and  hard 
rolled  plates  42.000  to  52,000  respectively, 
drawn  rods,  60,000,  wire  42,000  to  52,000, 
tubing  74,000. 

The  various  other  claims  made  for  it 
are  given  below.  It  can  be  worked  or  ma- 
chined about  like  brass,  giving  a  smooth 
surface  of  silver  color.  Clean,  sharp  holes 
can  be  bored  and  perfect  screw  threads  can 
be  cut  in  the  metal.  The  finest  files  can  be 
used  on  it  successfully.  The  tool  speed  is 
about  twice  that  of  aluminum. 

It  attains  and  maintains  a  high  polish, 
resists  oxydization,  is  unaffected  by  dr>' 
or  damp  air,  water,  gaseous  ammonia,  car- 
bonic acid,  sulphurate  of  hydrogen  and 
most  organic  acids.  It  is  verj-  slightly  af- 
fected by  saltpeter  or  sulphuric  acid  and 
more  rapidly  by  alkalies  or  strong  alkaline 
solutions.  It  is  slightly  attacked  by  salt 
water  and  should  be  lacquered  where  it  is 
exposed  to  sea  water. 

Magnalium,  unlike  aluminum,  can  be 
soldered  by  any  ordinarj^  workman  with 
magnalium  solder  after  a  little  practice. 
Its  electric  and  thermal  conductivity  is 
06  per  cent  of  that  of  pure  copper.  The 
melting  point  is  1185  to  1250  degrees  F., 
the  specific  heat  0.2185. 

It  is  extensively  used  for  airships,  auto- 
mobiles, bicycles,  gasoline  engines,  kitchen 
utensils,  spinning,  weaving  and  milling  ma- 
chinery, steam,  water  and  floating  valves, 
instruments  and  many  other  articles.  In 
general  the  price  of  magnalium  is  not  so 
much  higher  than  that  of  aluminum  as  to 
make  it  more  expensive  to  use  because 
less  magnalium  is  required  on  account  of 
i;s  greater  strength  per  unit  of  cross  sec- 
tion and  leaser  unit  weight. 
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ROADS    AND    STREETS. 

Dust  Preventives.  Hy  I'rovo.st  lltilihiird, 
ri('i>t  Aki'I.  rulille  rtdiids  Bullelln  Nu.  34. 
C4    lip. 

A  very  useful  and  comprehensive  iiamplilet 
on  dual  preventives.  Cla.ssllles  preventives. 
Takes  up  tars,  tlielr  manufacture  and  appli- 
cation. Then  considers  oils,  their  classltlea- 
tlon  and  properties  and  their  appUcathm. 
also  their  applying  to  macadam,  gravel  roiuls 
and  earth  roads.  Then  water  and  salt  solu- 
iloMS  are  discussed,  and  temporar.v  tar  and 
111!  binders,  and  emulsions,  and  similar  prepa- 
rations. The  selection  *if  dust  preventives  is 
commented  upon  at  some  length,  and  the 
examination  and  tentative  speclflcatkms  for 
them   are  discussed. 

Road  Tarring  and  Vegetation.  Mun.  Jl.  <!i.- 
Engr..  O't.  J!*.  I'.IO.S.     Hi  pp. 

Gives  the  opinions  of  several  English  and 
American  engineers  on  the  effect  of  tar  on 
shade  trees  ami  otlier  vegetation. 

IMlneral  Rubber  Road  Surfacing.  Alun.  Jl. 
&  Engr.,  Oct.  21.  190S.     2  pp. 

Describes  type  of  pavement  that  has  been 
laid  on  several  roadways  in  the  South  Parks. 
Chicago.  111.  The  pavement  consists  of  lime- 
stone. ml.\ed  well  with  S  to  10  per  cent  of 
sarco  asphalt,  in  a  special  mixing  inachine. 
and  applied  at  a  temperature  of  :ibout  300 
degrees. 

The  Destructive  Effect  of  an  Automobile 
Race  on  Roads.  Eng.  Rec,  Oct.  10,  1908.  1  p. 
An  account  showing  the  destructive  effect 
of  automobiles  while  racing  on  the  roads 
used  when  the  Grand  Prix  of  the  Automobile 
Club  of  France  was  run  in  1906.  The  effect 
of  the  automobile  on  several  classes  of  roads 
is  described. 

Maintenance  of  Highways  in  View/  of  the 
Advent  of  the  IVlotor  Vehicle.  By  Clifford 
Kieliardson.  Eng.  Rec.  Oct.  17.  1908.  2  2,/3  pp. 
A  paper  read  before  the  International  Road 
Congress  at  Paiis.  Reviews  work  done  in 
this  connection  in  the  past,  and  points  to 
what  is  necessary  in  the  future,  and  suggests 
the  use  of  bituminous  or  asphaltlc  materials 
as    binders    in    road    building. 

Macadam  Roads.  By  Austin  B.  Fletcher. 
Farmer's  Bui.  S3S,  Dept.  Agri..  Oct.  17.  1908. 
39  pp. 

In  this  pamphlet  the  author  presents  con- 
siderable data  on  macadam  roads.  Discusses 
stone  for  road  work,  tools  and  machinery, 
earthwork,  drainage,  the  actual  building  of 
the  macadam,  how  to  treat  roadsides,  cost 
of  construction,  the  need  and  methods  of 
maintenance,  and  other  features  of  road 
work.  In  an  appendix  specifications  for 
roads  used  by  the  State  of  Massachusetts 
are  given,  and  sketches  of  varic  us  kinds  of 
culverts  for  roads  are  shown. 

The  Cost  of  an  Oiled  Sand  Road  in  Massa- 
chusetts.    ETig. -Contr.,  Oct.   7.  1908.     2/3  p. 

The  road,  a  common  sand  one.  was  treated 
in  190,")  with  a  heavy  Texas  oil,  containing 
about  65  per  cent  of  asphalt.  Two  applica- 
tions were  made  in  1905  and  one  in  1906. 
The  article  gives  the  methods  and  costs  of 
these  applications. 

Dust  Preventives:  Tars,  with  Methods  of 
Analysis  and  Suggested  Specifications  for 
Their  use.  ICiig.-CMitr.,  Got.  11,  l',i»7;  2  1/3  pp. 
The  ariicie  describes  briefly  the  method  of 
manufacturing  the  tars  used  as  dust  pre- 
ventives and  defines  the  dualities  a  tar 
should  have  to  be  used  successfully  In  road 
work.  Simple  methods  for  examination  of 
tars  and  tentative  specifications  in  the  use 
of  tars  as  dust  preventives  are  given. 

Method  and  Cost  of  Constructing  Tar- 
Macadam.  Tar-Pitch-Macadam  and  Tar- 
Asphalt-Macadam  Roads  In  Rhode  Island. 
Eng.-Contr.,    Oct.    7.    1908;    2  2/3    pp. 

Describes  experiments  conducted  in  1007-08 
by  the  State  Board  of  Public  Roads  of 
Rhode  Island,  on  the  construction  of  tar- 
macadam,     tar-pitch-macadam,     tar-asphalt- 


mucadum,  asphalt-macadam  and  tnrvla-mac- 
adam  roads.  The  methods  of  construction, 
the  various  conditions  under  which  the  ex- 
pel Iments  were  made  and  the  costs  of  the 
various  kinds  of  road  are  given. 

Dust  Preventives:  Oils,  with  Methods  of 
Analysis  and  Suggested  Specifications  for 
Their  Use.  Krig.-( 'onlr..  Oit.  21.  mns;  3  pp. 
iJe.scril-es  the  \-arious  oils  used  as  dust 
preventives,  their  source,  qualities  and  meth- 
ods of  refining,  and  gives  simple  methods  of 
examination  to  determine  their  values  aa 
dust  preventives.  Tentative  specilicationn 
for  their  use  as  dust  preventives  or  road  pre- 
servatives are  also  given. 

Specifications  and  Notes  on  Macadam  Road 
Constructicn.  Eng.-Cnnlr.,  Oct.  28.  I'.ms; 
4  1/3   pp. 

Abstract  of  a  very  interesting  paper  by- 
Mr.  A.  N.  Johnson.  Slate  Highway  Engineer 
of  Illinois,  read  before  the  Western  Society 
of  Engineers.  Mr.  Johnson  gives  the  con- 
cise wording  of  the  specifications,  followed 
1/y  explanatory  notes,  explaining  the  reason 
for  the  form  of  construction.  The  article 
forms  an  excellent  commentary  on  modern 
methods  of  macadam  road  consti'uction. 

The  Oiled  Roads  of  Santa  Monica,  Cal. 
By  C.  B.  Irvine.  Mun.  Eng.  Mag.,  October, 
1908;  1  p. 

Descriljes  the  method  of  constructing  pe- 
iiclithic  roads  at  Santa  Monica. 

Cost  of  Scarifying  iVIacadam  in  Rhode 
Island.     Eng.-Contr..  Oct.  28,  1908;  1/3  p. 

Gives  detailed  costs  of  breaking  up  crust 
of  old  macadam  road,  preparatory  to  mixing 
it  with  tar  or  asphaltlc  oil.  A  scarifier, 
drawn   by  a  steam  roller,   was  used. 

How  Tar-Macadam  Roads  Are  Built  Near 
Detroit,  Mich.     Gd.  Rds.  Mag.,  October,  1908; 

l'/2     pp. 

Specifications  adopted  by  the  Commission- 
ers of  Wayne  County,  Michigan,  for  building 
tar-macadam   roads. 

Does  Tar  injure  Roadside  Trees?  Gd.  Rds 
Mag.,   October.   1908;  Hi   pp. 

Replies  from  various  higiiway  engineers  in 
answer  to  the  question  whether  the  use  of 
tar  on  roads  damages  the  trees  and  vegeta- 
tion bordering  such  roads.  The  replies  indi- 
cated that  no  ill  effects  had  been  olascrved. 

Building  a  Road  to  Sustain  Automobile 
Traffic.     Gd.  Rds.   Mag.,   October.    19uS;  5   pp. 

Describes  the  construction  of  the  Long 
Island  Motor  Parkway,  a  road  built  espe- 
cially to  withstand  automobile  traffic  under 
its  most  destructi^■e  conditions.  As  this  road 
will  be  used  for  automobile  races,  an  inter- 
esting deviation  from  ordinary  methods  of 
highway  construction  was  introduced  at  th«? 
curves.  The  metalling  was  on  the  Hassam 
system,  with  the  exception  that  the  concrete 
was   reinforced  with   wire   netting. 

Road  Improvements  and  Resurfacing  Ex- 
periments. By  Harold  A.  Hosking.  The  Sur- 
veyor, Oct.  2,  1908;  2  pp. 

The  writer  considers  the  damages  caused 
to  roads  by  various  forms  of  trafiic.  and  finds 
that  the  greatest  damage  is  caused  by  the 
compression  or  erushing  of  the  road  surface 
under  the  great  weight  of  the  heavy  motor 
tralBc.  The  suction  of  motor  tires  and  the 
abrasion  of  rjad  surface  are  also  considered. 
Details  of  experiments  with  tar,  tarvla  and 
surface   spra>ing  are   given. 

Road  Tarring  and  Its  Effects  on  Trees  ano 
Plants,     feurveyor,  Oct,   2,    I'.MIS;   1   p. 

Editorial  note  citing  opinions  in  which  it 
Is  claimed  that  road  tarring  has  a  beneficial 
effect  on  the  neighboring  trees  and  plants. 
Also  two  letters  from  city  engineers  stating 
that  they  had  observed  no  damage  from  the 
above  cause. 

Modern  Road  Management.  By  E.  Purnell 
ll.iolc.v.      Surveyor,    Oct,    16.    1908:    2    pp. 

A  paper  read  before  the  Paris  Interna- 
tional Road  Congress.  In  it  the  author  dis- 
cusses in  a  general  way  the  road  conditions 
in  the  County  of  Notts.  England, 
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Cloth  ;6  X  0  inches:  xv  4^  414  PaKCs; 
72  lllustralinn.s.    Price.  $4.00.  Net 

In  view  of  the  fact  that  many 
millions  of  dollars  are  spent  annually 
on  Sewage  Disposal  Works,  it  is  of 
the  greatest  importance,  in  the  inter- 
ests both  of  economy  and  of  public 
health,  that  those  who  are  entrusted 
with  the  design  and  construction  of 
such  works  or  with  the  expenditure 
of  public  money  upon  them,  should 
not  only  clearly  understand  the 
essential  principles  involved,  but 
should  also  have  at  their  disposal  the 
latest  results  of  contemporary  experi- 
ence to  guide  them  in  the  practical 
application  of  those  principles. 

The  author  of  the  present  book 
has  presented  an  impartial  review  of 
the  modern  methods  of  sewage  puri- 
fication, and  has  produced  a  prac- 
tical and  up- to-  date  work  on  the 
subject.  We  can,  without  hesitation, 
highly  recommend  this  book  to  all 
engineers  interested  in  this  impor- 
tant and  timely  subject, 

CONTENTS: 
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Chaptt^r  I — Alternative  Methods  of  Treatment  and 
Preliminary   Considerations  Affocilni; 
the  Deslcn  and  Construction  of  Works 
II— Diffusion  in  Tidal  Waters. 
■'     III — Irrigation  and  Land  Filtration. 

I^' — Removal  of  Matters  in  Su.spension  by 
Screeninc  and  Treatment  in  Tanks. 
V — Chemical    Precipitants  and   the  Dis- 
posal of  Sewace  Sludse. 
yi — Filterine  Media  for  Bacteria  Beds. 
"    VII — Contact  Beds  and  their  Operation. 
■•  \III — Percolatine       Filters.  Alternative 

Methods  of  Construction  and  Wnrkine. 
IX — Distribution  over  Percolatine  Filter!'. 
X — Th'?  Separation  and  Disposal  of  Storm 
Water. 
*•      Xr — Purification  of  Trade  Wastes. 
'    XII — Maintenance     and     Management     of 
Sewaee  Disposal  Works. 
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S^OLEY'S  TABLES 

Parnllcl  Tables  of  LnRarithms  and  Squares.  Angles 

and    Logarithmic    Functions,  Corresponding  lo 

Given  iievels,  together  with  a  Complete  Set 

of    Fi\e-Dccimal  l.ogariihmic  -  1  rigno- 

metric   1  aMes  for  nnginecrs    Arctii- 

tcc.s  and  Students. 

By  CONSTAXTIXE  SMOLEY.  C.  E. 

This  edition  is  a  combination  of  the  old  set  of 
tables  of  the  previous  edition,  to  which  has  been 
Rdded  a  multiplication  table  for  rivet  spacinc.  with 
a  new  set  of  .'i-declmal  loirarithmic-triconometrtc 
tables,  comprishm  the  folU)\vins  separate  tables; 

1.  Common  loirarlthms  of  numbers  from  0  to 
10.000.  with  tables  of  proportional  parts. 

2.  Logarithms  of  the  sine  and  tane.  from  0"  to 
3*.  and  of  the  cosine  and  cotane.  from  87"  to  90". 
varying  by  10  seconds,  with  proportional  parts  for 
Blncle  seconds. 

,t.  Loiiarithms  of  the  sine.  tanc.  cotanc  and 
cosine  for  each  minute  of  the  quadrant,  with  pro- 
portional parLs  for  .seconds. 

4.    Natural  functions. 

With  the  lnclu,°lon  of  the  new  set  of  tables,  this 
book  not  only  covers  the  Held  of  all  classes  of  tech- 
nical work,  but  It  has  become  a  I'nlver^al  Calcu- 
lator, being  available  for  computations  with  the 
I'nlted  Stale.'!  or  Knglish  measures  as  well  as  with 
decimals  unetric  or  ((-et). 

While  these  new  features  of  the  book  will  appeal 
to  students  and  such  engineers  and  draftsmen  as 
havi-  a  variety  of  couipulatlons  to  deal  with,  there 
will  be  nianv  user^  whose  spirial  field  of  eouipma- 
tlons  can  be  covered  eitlur  with  the '■old' or  the 
new  set  of  tables  alone,  and  for  this  reason  the  two 
sets  of  tables  can  be  supplied  separately. 

(Complete  \oIumc.>     Rcxibic  Morocco;  4J  x7in.: 

■US  pages.     Price.  $3.50,  Net. 
(Log-Trigonomclric  Tables,  separate.  $1.50,  Net.) 
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Road  Tarring  and  Its  Effects  on  Trees  and 
Plants.     Surveyor.   Oct.   9.   IIHIS;    1   p. 

An  interview  with  Dr.  Guglioliminetli.  Sec- 
retary of  the  French  Society  for  the  Preven- 
tion of  Dust  on  Roads,  in  which  it  is  shown 
that  the  rumor  as  to  the  damages  to  trees 
and  plants  in  the  Avenue  du  Bois  de  Bou- 
logne arising  from  road  tarring  is  absolutely 
without   foundation. 

Municipal  Stone  Bins  and  Trestle.  Mun. 
Jl.  &   Engr..  Oct.   14.  190S:  IVi  PP- 

Describes  the  combined  trestle  and  stone 
bin  used  by  the  Street  Department  of  Spring- 
field. Mass..  for  the  storage  of  crushed  rock. 
The  bins  and  trestle  are  constructed  of  rein- 
forced concrete. 

Iron-Slag  Block  for  Street  Paving.  Eng. 
News.   Oct.   S.   190S;   1  p. 

Describes  briefly  methods  of  manufacture 
of  iron  slag  paving  blocks  and  their  charac- 
teristics and  the  possibilities  of  production  in 
the  United  States.  Some  records  of  Euro- 
pean experience  are  stated,  and  a  more  com- 
plete account  of  recent  American  experience 
in  Brooklyn.  Philadelphia.  Toronto,  Montreal. 
Quebec  and  Baltimore. 

SEWERS. 

Large  Concrete  Sewer  Constructed  w/itli 
Adjustable  Metal  Forms.  By  John  M.  Bruce. 
Eng.  News.  Oct.  S.  190S;  2  1/3  pp. 

General  description  of  large  reinforced  con- 
crete sewer  and  of  metal  forms  used  in  its 
construction,  with  an  account  of  the  methods 
of  trenching  and  of  mixing  and  placing  the 
concrete  and  handling  the  forms.  Clam  shell 
excavators  and  cableways  were  used  for 
trenching;  the  forms  used  were  those  known 
as   "Durante"   metal  forms. 

The  Relative  Action  of  Sand.  Contact  and 
Sprinkling  Filters  on  Organic  Matter.  Eng. 
Rec,   Oct.   24.   190S;    1   p. 

An  account  of  organic  matter  removed 
from  sewage  by  different  types  of  filters  as 
compiled  by  H.  W.  Clark,  chemist  of  the 
Massachusetts  Board  of  Health  from  records 
of  the  Lawrence  Experiment  Station. 

The  Cost  of  Excavating  and  Laying  Pipe 
Sewers.     Engr.-Contr..  Oct.  21.  190S;  1/3  p. 

The  cost  is  given  for  eleven  examples  of 
pipe  sewer  work  in  Holyoke.  Mass..  showing 
the  cost  of  pipe  per  lineal  foot,  the  cost  of 
materials  and  labor,  the  total  cost,  the  total 
cost  per  lineal  foot,  the  amount  and  size  of 
pipe  laid  and  the  class  of  material  excavated. 
A  Sand  and  Gravel  Separating  Basin  on  a 
Storm  Water  Sewer.  Eng.  Rec,  Oct.  24. 
190S;  1  p. 

A  description  is  given,  accompanied  by 
drawings,  of  a  basin  built  to  separate  gravel 
and  sand,  thus  preventing  it  being  deposited 
in  the  sewer.  Work  located  at  Grand  Rapids. 
Mich. 

Royal  Commission  on  Sewage  Disposal. 
Surveyor.  Oct.  2,   9,  16,   23.   190S;   12  pp. 

A  review  by  Mr.  H.  C.  H.  Shenton  of  the 
fifth  report  of  the  Royal  Commission  on  Sew- 
age Disposal,  upon  methods  of  sewage  dis- 
posal. In  the  review  the  various  sections  of 
the  report  are  treated  in  some  detail,  some 
of  the  subjects  considered  being  as  follows: 
Preliminary  processes  for  the  removal  of 
suspended  matter;  contact  beds;  percolating 
filters;  relative  efficiency  of  contact  beds  and 
percolating  filters;  purification  of  sewage  by 
treatment  on  land.   etc..  etc. 

sewage  Disposal  in  Columbus,  O.  Mun. 
Eng.   Mag..   October,   190S;   .5   pp. 

A  general  description  of  the  recently  com- 
pleted  sewage   disposal  work  of  Columbus. 

Cost  of  Sewers  in  Springfield,  Mass.  Mun. 
Jl.   &  Engr..   Oct.  14.   19nS;    i.i  p. 

Gives  CList  per  lineal  foot  of  constructing  a 
number  of  plain  concrete  sewers. 

Cost  of  Constructing  a  Brick  Sewer  In 
Water  Soaked  Sand  at  Gary,  Ind.  Eng.- 
Contr..  Oct.   7,  190S;   1  1/3  p. 

The  sewer  was  4.238  ft.  long,  through  water 
soaked  fine  sand.  The  sand  was  drained  by 
bleeding  with  well  points.  The  itemized 
costs  of  excavation,  sheeting  pumping,  haul- 


ing materials,  sewer  construction  and  brick 
filling  are  given.  A  valuable  record  of  an 
unusual  piece  of  construction. 

Sewage  Disposal  in  England.  Mun.  Jl.  & 
E'ngr.,   Oct.   7.   190S;   4   pp. 

A  synopsis  of  the  fifth  report  of  the  Royal 
Sewage  Commission  on  Sewage  Disposal,  of 
Great  Britain. 

WATER-WORKS   AND    HYDRAULICS. 
Progress  on   the   Buffalo   Water   Works   Im- 
provements.    Eng.  Rec.  Oct.   10.  lOOS;  4  pp. 

The  general  plan  of  increasing  the  water 
supply  for  the  city,  with  a  description  of  the 
progress  made  on  the  work.  Intake  crib  and 
tunnel  are  especially  described  and  illus- 
trated. 

Experience  in  the  Use  of  Gasoline  Engines 
and  Kerosene  Engines,  or  Combinations  of 
Same,  for  Water  Supply,  Drawbridges,  etc. 
Proc.  AstfO.  Ky.  Supt.  B.  &  B..  October.  190S; 
12  pp. 

Report  of  committee  having  in  charge  this 
subject.  Gives  some  tables  showing  the  cost 
of  pumping  by  these  methods  per  1.000  gal- 
lons. Also  records  the  experience  of  several 
railroads  using  such  pumps. 

Water  Works  of  Cleveland.  Mun.  Jl.  & 
Engr..    Oct.    7.    190S;    iVi    pp. 

Data  from  the  annual  report  of  the  Water 
Works  Division  of  Cleveland.  O.  Included 
are  specifications  used  by  that  city  for  the 
purchase  of  water  meters.  A  table  is  also 
given,  showing  the  cost  per  hn.  ft.  of  pipe 
laid  during  1907. 

French  Pipe  Cleaning  Apparatus.  Mun.  Jl. 
&  Engr..  Oct.   28.   19US;   1  p. 

Describes  a  contrivance  used  in  France  for 
removing  scale  and  deposit  from  water 
mains.  The  apparatus  is  operated  by  a 
motor  and  pulverizes  rather  than  scrapes  out 
the  tubes'  deposit. 

Blue  Island  Ave.  Tunnel  for  the  Chicago 
Water  Works  System.  Eng.  News.  Oct.  22. 
1908;    2    pp. 

Shows  maps  and  shaft  construction  of  this 
new  8-ft.  circular  water  supply  tunnel  and 
describes  methods  of  construction.  The  tun- 
nel is  through  clay  and  is  concrete  lined. 

The  Nine-Mile  Hydro- Electric  Development 
on  the  Spokane  River.  Eng.  Rec,  Oct.  10. 
1908;   2   pp. 

A  detail  description  of  the  designing  of 
this  power  development  and  of  the  building 
of  the  dam  and  installation  of  the  machin- 
ery in  the  power  house,  with  the  amount 
of  power  developed. 

Methods  and  Results  of  Cleansing  Water- 
mains  in  Pittsburg,  Pa.  By  C.  O.  Doughday. 
Eng.-Contr.,  Oct.  7.  1908;  1  p. 

Describes  briefly  method  of  cleaning  6.  S 
and  4-in.  watermains  from  tubercular  forma- 
tions and  mud.  with  tabular  statements  of 
diameters,  velocities,  discharges,  etc..  before 
and  after  cleaning.  A  suggestive  article  to 
water   works   officials. 

DRAINAGE  AND  IRRIGATION 
Tile  Underdrainage.     By  J.  J.   W.  Billings- 
ley.     Clay  Worker,  October,  1908;  3  pp. 

A  discussion  of  tile  drainage  under  the 
headings  of  what  soils  need  tile  draining, 
general  plans,  outlets,  size  of  tile,  depths  of 
drains,  width  apart  of  drains,  ditch  digging 
and  tile  laying. 

Construction  of  the  Pathfinder  Dam,  North 
Platte  Project,  U.  S.  Reclamation  Service. 
By  E.  H.  Baldwin.     Eng.  News,  Oct.  29.  190S; 

3  pp. 

General  description  of  a  curved  masonry 
d.am.  218  ft.  high  and  425  ft.  long,  with  a 
more  detailed  description  of  the  construction 
plant  and  methods  of  constiuction.  A  very 
good  general  account  of  a  large  masonry  job. 

Methods  and  Cost  of  Constructing  a  Farm 
Drainage  System.  Eng.-Contr..  Oct.  21.  1908; 
2  2/3  pp. 

Beginning  of  a  continued  article  describing 
in  detail  methods  and  cost  of  constructing  an 
open  ditch  and  tile  drainage  system  for  a 
477-acre  farm.  A  valuable  and  interesting 
record  of  farm   drainage  methods  and  costs. 


Just  Published 


HVLSO.V— Elements  of  Rail= 
road  Track  and  Construe- 
tion.  By  Winter  L.  Wil- 
son. 12nio.  v+320  pages, 
181  figures.     Cloth  $2.00 

MORRISON— Highway  Engi- 
neering. By  Chas.  E. 
Morrison,  A.M.,  C.  E.  8vo, 
v  +  315  pages,  60  figures. 
Cloth.  $2.50. 

Second  Edition,  Revised   and    Enlarged 

RICH. A  RDSOX—lhe  Modern 
Asphalt  Pavement.     By 

Cliiford  Richardson.  8vo, 
ix  +  629  pages.    Cloth  ?3.00. 

Third  Edition,  Revised  and  Enlarted 

SPALDING  —  A  Text  =  Book 
on  Roads  and  Pavements. 

By  Frederick  P.  Spald- 
ing, Member  American  So- 
ciety of  Civil  Engineers. 
12mo,  x  +  340  pages.  51  fig- 
ures.    Cloth,  $2.00. 

RICHEY—'\\\^  Building  ;Me= 
chanic's  Ready  Reference. 
Cement  Workers'  and 
Plasterers'     Edition. 

H.  G.  RicHEY,  16mo 
458  pages,  193  figures, 
rocco,  $1.50,  net. 


By 
vi  + 
Mo- 


/Y.4L'rH-A'/r/? -Tables  of 
Quantities  for  Preliminary 
Estimates.  By  E.  F.  Hauch 
and  P.  D.  Rice,  IGmo,  iii  + 
92  pages.    Cloth,  $1.25,  net. 

WA TERBURV  Cement  Lab= 
oratory  Manual.  .V  Manu- 
al for  Instructions  for  the 
Use  of  Students  in  Cement 
Laboratory  Practice.  By 
L.  A.  Waterburv,  C.  E., 
12mo,  \-ii  +  122  pages,  2S 
figures.     Cloth,  $1.00. 

JOHN  WILEY   &  SONS 

43  and  4.5  East  10th  Street 
NEW  YORK  CITY 
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Methods  of  Deriving  Benefits  for  County 
Drainaoe  Systems  In  Indiana.  Ity  rhlliii  Mul- 
maii       KiiK  -t'"ntr..  Oct.  21.   1908;   1  p. 

Kxplaiiis  in  delnll  method  of  mnking  |)lnls 
nnil  IlKurhiB  and  appoilloning  brnctUs  for 
connt>'    (liiihiaKf    work. 

RIVERS,  HARBORS  AND  CANALS. 

Proposed  Reservoir  System  In  Ohio  River 
Basin.  By  H.  G.  Newcomer,  ling.  News. 
Oct.  S.  1908;  4  1/3  pp. 

A  general  argument  against  rcscivoir  con- 
trol of  the  Ohio  River,  with  a  full  estimate 
of  the  cost  of  such  a  system  of  reser\oirs. 
showing  It  to  be  much  greater  than  assumed 
in  the  paper  by  Mr.  M.  O.  Leighton  before 
tlie  Inland  Waterways  Commission.  An  ad- 
versely critical  discussion  of  reser\'Olr  con- 
trol  of  livfrs:    a  paper  of  great   interest. 

Improvement  of  the  Ohio  River  for  Navi- 
gation.    Kng.  Xews,  Oct.  8,  1908;  3  pp. 

Summary  from  otllcial  reports  of  the  char- 
acter of  the  Ohio  River,  its  traffic,  and  the 
work  done  and  planned  for  to  improve  it  for 
navigation. 

Flood  Protection  in  Grand  Rapids,  Michi- 
gan.    Eng.   Rec,  Oct.  31.   1908;   3  pp. 

An  account  of  the  flood  protection  needed 
in  this  city,  which  has  been  provided  at  a 
cost  of  a  million  dollars.  In  addition  to  the 
concrete  wall  built  along  the  Grand  River, 
several  large  sewers  had  to  be  built,  at  a 
cost  of  $500,000.  The  details  of  the  work  arc 
descilbed. 

The  David  Neale  System  of  River  improve- 
ment and  Bank  Protection.  By  E.  H.  Miller. 
Eng.   News,   Oct.  22.  190S;   3>4   PP. 

Reviews  \arious  approved  methods  of  bank 
protection  by  brush  mattresses,  and  describes 
in  detail  the  David  Neale  system,  consisting, 
briefly,  of  layers  of  bundles  of  brush,  bound 
together  by  wires,  and  used  in  connection 
with  dikes.  The  method  of  construction  is 
described  in  detail,  and  general  figures  of 
cost  are  given. 

The  Extension  of  Governor's  Island,  New 
York  Bay.     Eng.  Rec,  Oct.  24,  1908;  2  pp. 

An  account  of  the  seawall  being  built  by 
the  government  and  the  additional  land  being 
made  behind  the  seawall.  The  outfit  used  on 
the   work   is   described. 

The  Improvement  of  the  Harbor  of  Mil- 
waukee, Wis.     Eng.  Rec,  Oct.  24,  1908;  3  pp. 

A  description  is  given  of  the  work  being 
done  by  the  United  States  government  in  im- 
proving this  haibor,  making  a  harbor  of 
refuge  by  means  of  a  break  water.  The 
plant  used  in  doing  the  work  is  also  de- 
pi-ribed. 

The  Proposed  Extension  of  the  Chicago 
Drainage  Canal  as  a  Deep  Waterway  to  the 
Illinois  River.  Eng.-Contr..  Oct.  14.  190S: 
%    p. 

Report  of  Internal  Improvement  Commis- 
sion relating  to  work  required,  structural 
features  and  cost  of  a  14-ft.  waterway  from 
Lockport.  III.,    to  the  lllinos   River. 

Method  of  CIcsina  the  Point  Beka  Crevasse, 
Mississippi  River,  Louisiana.  By  F.  W.  Kerr. 
Eng.-Conir.,  Oct.  7,  1908;  2  pp. 

Describes  occurrence,  dimensions  and  char- 
acter of  crevasse,  and  then  outlines  methods 
of  work  adopted  in  closing  it  by  means  of 
pile  cribbing  filled  with  stone.  A  good  de- 
scription of  emergency  repair  work. 

Forests  and  Floods;  Extracts  from  an  Aus- 
trian Report  on  Floods  of  the  Danube,  with 
Applications  to  American  Conditions.  By  H. 
M.  Chittenden.  Eng.  News,  Oct.  29,  190S; 
4'/i  pp. 

An  elaborate  and  extremely  interesting 
argument  to  show  that  the  stock  arguments 
for  forest  preser\'ation  because  of  the  rela- 
tion of  forests  to  Hoods,  low  water  and  pro- 
tection of  Ibe  soil  from  erosion  are  all  found- 
ed on   poiular  fallacies. 


JUST  PUBLISHED 

4f  in.  X  6i  in.  Cloth;    290  Pages;  Price,   Net,  S2..50 

Manual   of  Reinforced   Concrete 

and  Concrete  Block  Construction 

By  CHAS.  F.  MARSH,  M.  Inst.  C.E.,.M.  Am.  Soc.  C.  E..  M.  Inst.  .ME. 
and  WM.  DV.W.  F   R    I    B  A. 

Illustrated  by   113   Diagrams  and  Figures 

CONTENTS — ]\Iaterials.  Construction.  Waterproofing  and  Fire 
Resistance.  Loads,  Bending  Moments,  Etc.  Hollow  Concrete 
Blocks.     Tables,  Diagrams  and  General  Information. 


"Published  for  the  first  time 
will  be  found  diagrams  giving  at 
a  glance  the  safe  superload  on 
slabs  of  various  thicknesses,  spans 
and  reinforcements;  strengths  of 
hooped  columns  according  to  the 
French  Commission's  report,  etc. 
The  new  tables  include  useful  data 


for  obtaining  the  pressures,  etc., 
on  retaining  walls,  bins  and  silos; 
the  spacing  of  stirrups  in  beams; 
sectional  areas  of  metal  per  foot, 
width  of  slab  for  round  or  square 
bars,  etc.  The  subject  of  earth 
and  grain  pressures  has  been  fully 
Xreated."--Extmct  from  thePreface. 


D.  VAN  NOSTRAND  COMPANY 

23  Murray  and   27  Warren  Streets,   NEW  YORK 


Standard  Plans  for  Highway  Bridges 
of  Reinforced  concrete 

These  plans  eive  complete  details,  bills  ol  material,  etc. 
and  are  Iree  Innii  patented  reatures.  I  also  prepare 
special  plans  for  Pridse?  or  other  structures  at  reason- 
able rat^s  and  invite  correspondence  with  Contractors 
requiring  such  plans  for  competitive  bidding:,  etc 
WILBLR     J.     WATSON,    Member    Am.    Soc.    C.    E. 

Expert  Desii^ner  and  Icspectorof  BridEres 
Citizpiis  Ruildini:  (■;<vr;;ind  Ohio 


PRODUCTS  or  DIVIDENDS 

is  a  new  system  ot  calculating  that  beats 
anv  means  or  machine.  Costs  S3  and  is 
worth  30  times  S3.  Full  particulars 
free.  G.  A.  CHRISTEXSEX,  Ci\-il  Engineer, 
Box  22,  San  Francisco,  California. 


RAPID   CALCULATION 

BY  THE 

BRAIN   SYSTEM 

We  make  a  specialty  of  compiling 
tables,  which  are  adaptable  for 
any  and  all  lines  of  business. 

Write  us  for  full  particulars, 
stating  your  wants. 

C.  C.  BRAIN  CO.,  Inc. 

Depl.  J 
Agent!  Wanted.  One  Broadway,  N.  Y. 


Send  20  cents  for 
-\  Minoritv  Report  on  the 

QUEBEC  BRIDGE 

DISASTER 

to   HDWARD  GODFREY. 
Monongahcla  Bank  Building.   Pittsburg,   Pa 


PENNY  ENGINEER 


Engineering  Data  on  Stanjard  Cards,  3  ins.  by  5  Ins. 


Scries  No.   I. 

Strenis'th  of  Timber. 
Section  Moduli,  Cast 
and  Plate  Washers,  etc. 


Series  No.  2. 
Rivets.      Strength      of 
Beams  and  Posts,  De- 
sign of  Stairs,  etc. 


Price  each  series  of    10  cards: 
10  cents  and  2  cents  for  mailins. 

PENNY  ENGINEER 

Room  719,  at    167  Dearborn  Street.  Chicago,  ///. 


Theory  and  Design 

OF 

Reinforced  Concrete  Arches 

A    Trtolixc  l-ir  Enyinttrs!  tittd   Tfcfiniajl  Sr'iil<''< 

By  ARVID  REt'TERDAHL.  Sc.  B..  A.  M. 

Chie/  0/  Bridge  Department.   EnginicTxtig  Depart' 

rrunt.  City  of  Spokaru.  U'asA. 

'T^HE  books  which  have  heretofore  been  pub- 
-*■  lished  on  this  subject  are  either  so  mathe- 
matically abstruse  or  leave  so  much  to  the 
roader  to  demonstrate  for  himself,  that  they 
are  of  little  value  to  the  general  practitioner  or 
to  the  technical  student  whose  mathemaiii.al 
ability  is  not  of  exceptional  order.  These 
objections  have  been  overcome  in  this  book. 
I: very  principal  is  explained  thoroughly — 
there  are  no  missing  steps  in  the  mathematics. 
I  lu-  book'  sho:iIJ  be  in  llu-  itjnJs  of  cicry 
engineer  who  Itas  concrete  bridges  to  destgn  and 
of  every  sttulent  of  tite  theory  and  practice  of 
concrete  bridge  design. 

Cloth,  6\0  inches;    132  pcEcs:  numerous  dinsmms 
and  tables:     price  (2.00  not,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

:<.Vj  Mc-irborn  Strett.  CHIC.\r,l\   ILL. 
I  ■.■;i  I'ark  How.  .\I.\V  VilKK 
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RAILWAYS. 

Proposed  Freight  Subway  Belt  Line  for 
Lower  New  York  City.  By  Fiancis  W.  l.ane. 
Eng.    News.   Oct,   IS.   190S;  22  3  pp. 

Summary  from  report  of  Mr.  W.  J.  Wilgus. 
outlining  plans  for  a  freight  subway  under 
the  marginal  streets  of  Manhattan,  and  con- 
necting with  the  railways  terminating  in 
New  Jersey.  Maps,  profiles  and  typical  .sec- 
tions are  shown,  with  estimates  of  tonnage 
and  costs  of  handling  freight.  A  notable  sug- 
gestion for  the  improvement  of  handling 
freight  by  railway  in  the  city  named. 

Method  of  Lining  the  Second  Bergen  Hill 
Tunnel  of  the  Lackawanna  Railroad.  Eng. 
Rec.  Oct.  31.  190S;   1  13  pp. 

A  description  of  the  method  used  in  lining 
this  railroad  tunnel,  together  with  the  outfit 
used  and  the  forms,  the  latter  being  of  a 
special  design,  that  were  readily  moved 
through  the  tunnel  as  the  work  progressed. 

The  Building  of  the  New  Canadian  Trans- 
continental Railroad,  By  George  C.  McFar- 
lane.     Eng.   Mag.,   November.   lOOS:   13   pp. 

A  very  interesting  article  descriptive  of 
the  work  being  done  in  btiilding  the  new 
transcontinental  line  of  the  Grand  Trunk 
Pacific.  The  article  is  general  to  a  great 
extent,  but  includes  description  of  methods 
of  subcontracting  the  excavation  and  also  of 
methods  used  in  blasting  rocks,  with  some 
comments  on  blasting.  Also  gives  costs  of 
building  the  most  expensive  section  of  200 
miles. 

Some  Special  Designs  of  Rails  and  Tie 
Plates.     Eng.  News,  Oct.  15.  190S;  1  p. 

Describes  and  shows  sections  of  rails  used 
on  the  TVestern  Pacific  and  the  Great  North- 
ern railways,  and  details  of  special  tie  plates 
used  on  the  Kansas  City  Southern,  the  Cen- 
tral R.  R.  of  New  Jersey,  the  New  York. 
New  Haven  &  Hartford,  and  the  Chicago. 
Rock  Island  &  Pacific  railways. 

Cost  of  a  Railroad  Resurvey,  Eng.-Contr., 
Oct.    U.    190S;   13   p. 

Gives  some  general  figures  of  cost  for  a 
railroad  resur\-ey  in  New  Brunswick. 

Steel  Rails  for  Present  Service;  Their  Man- 
ufacture and  Their  Failures.  By  Dr.  P.  H. 
Dudley.     Can.  Eng..  Oct.  2.  190S:  4%  pp. 

A  paper  read  before  the  Western  Society 
of  Engineers.  Discusses  the  use  of  rails  and 
the  defects  in  track,  with  the  use  of  heavier 
and  stiffer  rails  to  remedy  such  defects.  The 
manufacture  of  rails  is  treated  at  some 
length,  especially  as  touching  on  rail  failures 
and  defects.  The  failure  of  rail  heads  is  also 
discussed.  The  fact  that  the  manufacturers 
are  co-operating  with  the  rail  users  to  over- 
come some  of  the  failures  caused  by  the 
process  of  manufacturing  is  commented  upon. 
The  Wear  of  Rails  of  Special  Steels.  Eng. 
Rec,  Oct.   24,   190S:  2 '3  p. 

Results  are  given  of  a  study  made  by  Mr. 
H.  M.  Steward,  Roadmaster  of  the  Boston 
Elevated  Railway  Co.  This  road  has  cur\-es 
aggregating  40  per  cent  of  the  whole  line, 
and  the  wear  of  the  rail  on  these  curves  has 
been  excessive.  A  study  has  been  made  of 
various   steels  to  reduce  this  wear. 

Electric  Traction  vs.  Steam  Railroad  Op- 
eration. By  W.  H.  Evans.  Cen.  Ry.  Club, 
September.    190S:    7  pp. 

A  paper  of  general  interest  regarding  the 
use  of  electricity  and  steam  for  the  opera- 
tion of  railroads,  showing  to  some  extent  the 
progress  made  by  electricity  in  this  field, 
especially  in  replacing  steam  power. 

Cost  of  Tracklaying,  Eng.-Contr.,  Oct.  7. 
1908;  1  p. 

Points  out  the  various  items  entering  Into 
the  cost  of  tracklaying,  giving  particular  at- 
tention to  the  item  of  train  service,  and 
gives  actual  costs  in  a  variety  of  cases. 

Methods  of  Protecting   Embankments  from 
Effects  of    High   Water  by   Riprap  or  Other- 
wise,  and  Some  Statements  of  Costs,     Eng.- 
Contr..  Oct.  2S.  190S;   ^4  p. 
Describes  practice  on  three  different   rail- 


ways,   giving    methods    and    stating    results. 
General  costs  of  work  are  stated. 

BRIDGES,  BUILDINGS  AND  FOUNDA- 
TIONS. 

Traveler  for  Bridge  Erection,  By  L.  I, 
Jewell.     Eng.  News.  Oct,  S,  190S;  Hi  pp. 

General  description,  with  outline  draw- 
ings, and  main  dimensions  of  steel  traveler 
used  in  erecting  plate  girder  viaduct  on 
the  Virginia  Ry.  In  general  the  traveler 
is  a  steel  tower  carrying  long  steel  canti- 
lever arms  both  front  and  rear,  on  the 
bottom  chords  of  which  is  a  crane  runway. 
The  total  length  of  the  traveler  is  220  ft., 
with  a  100-ft.  forward  arm,  a  60-ft.  tower 
and  a  60-ft.  rear  arm.  The  structural 
features  and  the  mechanical  equipment  of 
the   travel.-'r  are   fully   described. 

Substructure  of  Farmers'  Loan  &  Trust 
Co.'s  Building,  New  York.  Eng.  Rec,  Oct. 
31.  1908;   2'^  pp. 

Describes  the  foundation  work  done  on 
this  building,  pneumatic  caissons  being  sunk 
to  solid  rock.  A  feature  of  special  interest 
is  the  timber  props  and  braces  used  to 
sliore  the  adjoining  buildings  while  the 
foundation  work  was  in  progress.  Drawings 
are  shown  of  tliem. 

Masonry  Arch  Bridge  Across  the  Connecti- 
cut River  at  Hartford.  Eng.  News,  Oct.  22. 
190S:   1  p. 

General  description  of  nine-span  stone  arch 
bridge,  1,192  ft.  long,  with  spans  from  68  to 
119   ft. 

Pile  and  Frame  Trestle  Bridges,  Asso.  Ry. 
Supt.   B.   &  B..   October,   190S;   11  pp. 

Report  of  committee  showing  the  custom 
followed  by  various  railroads,  showing 
method  of  fastening  rail  to  ties  on  such 
bridges,  devices  used  to  prevent  rails  from 
creeping,  the  kind  of  metal  guard  rails 
used,  the  length  of  keys  of  the  trestle, 
size  and  kind  of  timber  used  for  caps, 
stringers,  ties  and  piles,  life  of  such  mem- 
bers, and  to  what  extent  concrete  piles  have 
been   used. 

Methods  of  Erecting  Truss  Bridges,  Asso. 
Ry.   Supt.  B.   &  B.,  October,  190S;  20  pp. 

Report  of  committee  having  this  subject 
in  charge.  Shows  by  description  and  illus- 
trating the  methods  used  on  several  rail- 
roads in  erecting  trusses  and  some  girders. 
A  number  of  full-page  illustrations  are  given. 
Waterproofing  of  Concrete  Covered  Steel 
Floors  of  Bridges.  Proc.  Ry.  Supt.  B.  &  B.. 
October,   190S;  27  pp. 

Report  of  committee  showing  a  large  num- 
ber of  methods  of  waterproofing  solid  floors 
of  steel  bridges.  Drawings  showing  the 
methods  are   given. 

Construction  of  Cofferdams.  Proc.  Ry. 
Supt.   B.  &  B..  October.  190S;   14  pp. 

Report  of  committee  on  cofferdams,  in 
which  several  small  coffers  are  described, 
and  methods  of  building  them  shown. 

Work  of  Raising  and  Moving  the  Antwerp 
Dam  Station  Building.  By  Albert  Morglia. 
Int.  Ry.  Cong.  Bui..  October,  190S;    31  pp. 

An  article  describing  the  moving  of  a  large 
station  building  from  one  site  to  another, 
over  a  low  piece  of  ground  where  water  ac- 
cumulated during  rainy  weather,  the  work 
being  accomplished  in  a  highly  satisfactory 
manner.  The  article  is  an  excellent  one.  as 
every  detail  of  the  work  is  described,  and  it 
is  well  illustrated  with  drawings  and  photo- 
graphs, thus  making  it  a  guide  in  doing  work 
of  a  similar  character. 

Renewing  Foundations  of  Water  Tank,  By 
William  Martin.  Mun.  Jl.  &  Engr.  Oct.  21. 
1908:   1%  pp. 

Describes  method  of  moving  water  tank 
in  order  to  put  in  new  foundations.  Tank 
was  moved  by  floating  in  temporary  reser- 
voir built  for  that  purpose. 

Data  on  Fourteen  Steel  Bridges  (Highway 
and  Railway),  Including  Weights,  Costs,  etc. 
Eng.-Contr.,  Oct.  7.  1908;  1%  pp. 

These  data  relate  chiefly  to  s::ans  of  con- 
siderable size,  and  give  dimensions,  assumed 
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Steel  Bridges. 
XII.    The  Design  of  Plate  Girder 
Bridges. 

XIII.  The  Design  of  Truss  Members. 

XIV.  The     Details     of      Highway 

Bridge  Members. 
XV.    The     Design    of    AbutmenU 

and  Piers. 
XVI.     Stresses  in  Masonr>-  Arches. 

■  XVII.    Design  of    Masonry    Bridges 

and  Culverts. 

■  XVIII.    The  Design    of    Timber  and 

Combination  Bridges. 
XIX.    The    Erection    and     Cost    of 
Highway  Bridges. 
XX.     Principles  of  Design  of  High- 
way Bridges, 

Part  III,    Highway  Bridge  Details 

XXI.     Estimate  of  the  Weight  of  a 
180-foot      span     Steel     Pin- 
Connected  Highway  Bridge. 
XXII.     Calculation  of  the  Efficiencies 
of  the  members  of  a  160-foot 
Span    Steel     Pin-Connected 
Highway  Bridge. 
Appeniix  I.    General  Specifications  for  Steel 
Highway  Bridges. 
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load-s.  goncral  clinrncter  of  constriK'tlnn. 
welshta.  and.  In  some  cases,  costs.  A  valu- 
able article  for  those  making  estimates  011 
long-span   brldses. 

Statistics  as  to  the  Life  of  Steel  Railway 
Bridges.     I:iik -C'dntr..   Oct.   T,   lOnS;    sj    p. 

I'oliils  iiut  fiillacy  of  assumption  that  sleil 
bridges  are  permanent,  and  shows  actual  llf.- 
In  years  of  a  latKo  number  of  .steel  railway 
brldKos. 

Weight  .ind  Cost  of  Steel  in  Brooklyn  Ele- 
vated Railways.  Kng.-Contr.,  Oct.  7.  190S; 
'A   p. 

Describes  general  character  of  construc- 
tion, gives  itemized  weights  and  general 
costs. 

Cost  of  the  Early  Elevated  Railways  In 
New  York  City.  Eng.-Contr.,  Oct.  7.  1908; 
%  p. 

Gives  cost  per  mile  of  structure  and  equip- 
ment for  elevated  railways  of  Now  York  city 
up  to  1880. 

CONCRETE  .\ND    REINFORCED  CON- 
CRETE. 

Reinforced  Concrete  Reservoirs  for  the 
Indianapolis  Water  Co.  By  William  Curti.s 
Mabee.      Kiib.    News.    Oct.    1.').    1908;    1 1^    pp. 

The  reservoir  is  2ri7x377  ft.,  of  reinforced 
concrete,  with  groined  arch  Hoor.  plain  walLs, 
and  slab  and  girder  roof,  carried  by  columns. 
The  article  gives  the  general  structural  por- 
tions, describes  briefly  the  construction 
methods,  and  gives  the  cost  of  the  whole 
work  and  also  of  some  of  its  parts  sepa- 
rately in  units  of  per  square  foot  water 
surface. 

Constructing  a  25-Ft.  Sidewalk  with  Con- 
crete Mixers.  Eng.-Contr.,  Oct.  28  1908- 
1/3  p. 

Describes  the  construction  of  a  25-ft.  con- 
crete walk  on  Michigan  Ave..   Chicago,   HI. 

A  Method  of  Enlarging  Column  Footings. 
By  John  E.  Conzelman.  Eng.  Rec.  Oct  31 
1908;  2/3  p. 

Describes  and  illustrates  by  drawings  a 
very  ingenious  and  satisfactory  method  of 
enlarging  a  column  footing.  The  original 
footing  was  of  concrete,  the  enlargement 
being  of  reinforced   concrete. 

Reinforced  Concrete  Caissons  for  a  Break- 
water at  Aigoma,  Wis.  By  W.  V.  Judson, 
Eng.    News,    Oct.    15,    1908;    1   p. 

Describes  the  design  and  construction  of 
the  concrete  caissons  built  on  shore,  floated 
to  place  and  sunk  on  piles  to  form  a  break- 
water. 

Reinforced  Concrete  Construction  by  the 
Works  Construction  Force.  By  Warren  H. 
Millei-.     Eng.  Kec.,  Oct.  10,   190S;  2  pp. 

In  this  article  the  author  gives  a  number 
of  excellent  suggestions  and  makes  critical 
comment  on  building  concrete  structures,  es- 
pecially reinforced  buildings.  Some  geneial 
costs  are  given  of  building  a  reinforced  con- 
crete shop. 

Handling  Concrete  with  Belt  Conveyors. 
Eng.  Rec,   Oct.   10,   1908;   1  1/a   ii],. 

An  account  of  the  extensive  belt  conveyor 
system  being  used  by  the  Fort  Orange  Con- 
struction Co.  for  handling  materials  to  the 
mixer,  and  also  concrete  from  the  mixer  to 
the  forms,  on  their  work  on  llip  State  Barse 
Canal    uf   New    York. 

Bridge  Work,  Balustrades  and  Ornamenta- 
tion In  Cast  Stone.  By  Paul  Wilkes.  Con- 
crete, October,  19US;  3Vi  pp. 

Shows  construction  of  molds  and  describes 
methods  of  mold  making  and  molding  for 
cornice,  base,  balustrades  and  coping  for  a 
bridge.  A  good  article  on  a  subject  that  is 
not  well  known. 

Development  of  a  Practical  Type  of  Con- 
crete Spillway  Dam,  By  Richard  aiuller. 
Eng.   Rec,   Oct.   24,   1908;   l'/4   pp. 

A  discussion  of  the  design  of  a  spillway 
dam.  The  assumptions  are  set  forth  and 
the  mathematics  given  for  a  design  for 
which   a   drawing   is   shown. 


Now  Ready 

CONCRETE    CONSTRUCTION 

METHODS  AND  COST 

By 

Halbert  P.  Gillette 

M.  Am.  Soc.  C.  £  ,  M.  Insl   M.E., 
Managing  Editor,  Engintering-Contraciing 

and 
Charles  S.  Hill,  C.  E., 

Associate  Editor,  Engineering-Coniraciint, 

^HIS  book  handles  the  subject  of  concrete 
construction  entirely  from  the  view-point  of 
the  builder  of  concrete  structures.  The  testing 
of  cement,  the  physical  properties  of  cemenus  and 
concrete,  and  the  design  of  concrete  structures 
are  not  considered.  The  aim  of  the  authors  has 
been  to  eliminate  all  matter  not  germane  to  the 
constructing  end  of  their  subject.  By  doing  this 
it  has  been  possible  to  crowd  a  vast  amount  of 
detailed  information  on  methods  and  cost  of  con- 
crete construction  into  a  volume  of  moderate  size. 
The  book  is  a  treatise  on  the  methods  and  cost 
of  building  in  concrete. 


"\  A ''HILE  concrete  design  is  not  considered,  no  designer  of  concrete 
*  *  can  be  a  really  good  designer  without  having  a  profound 
knowledge  of  costs  and  of  practical  methods  of  construction.  This 
book  will  be  of  interest  therefore  to  every  engineer  and  architect  who 
is  engaged  in  designing  concrete  structures.  It  should  be  of  particu- 
lar assistance,  however,  to  the  contractor  or  engineer  engaged  in  the 
actual  work  of  making  and  placing  concrete. 

THE  methods  given  are  practical  methods  and  they  are  so  given  that  the 
practical  man  can  use  them.  The  costs  given  are  actual  costs,  itemized, 
analyzed  and  reduced  to  units.  Costs  of  material,  costs  of  transporting, 
costs  of  mi.King,  costs  of  placing,  costs  of  tamping,  costs  of  finishing,  costs  of 
forms,  costs  of  bending  and  placing  reinforcement,  costs  of  waterproofing,  costs 
of  superintendence,  costs  of  plant,  interest  charges,  depreciation  charges  are  all 
given,  and  to  make  these  costs  useful,  the  conditions  and  the  methods  of  doing 
the  work  are  stated  in  each  case. 

Cloth,  6  .\  9  inches,  700  pages,  306  illustrations,  $5  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  St.,  Chicago,  III. 
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A    Concrete    Caisson    Well.      By    G.    E.    P. 

Smith.     Cem.   Age.  October.  1908;  5  pp. 

Describes  construction  of  a  well  S  ft.  in 
diameter  and  24  ft.  deep,  by  sinking  a  re- 
inforced concrete  caisson  and  excavating  In- 
side. Details  of  the  forms  are  shown.  An 
interesting:  account  of  an  unusual  piece  of 
work. 

Retaining  Walls.  Bulletin  No.  5  of  the  Ex- 
panded Metal  and  Corrugated  Bar  Co.,  of  St. 
Louis.  Mo.,  in  their  series  of  Designing 
Methods  Reinforced  Concrete  Construction. 
October.  WOS;  26  pp. 

This  bulletin  contains  a  discussion  of 
special  problems  met  with  in  the  design  of 
retaining  walls,  with  a  brief  discussion  of 
the  subject  of  earth  pressures,  also  detailed 
designs  of  both  cantilever  and  buttress  type 
of  retaining  wall,  with  earth  fill  level  with 
wall  and  also  surcharged. 

Combined  Concrete  and  Steel  Girder  Bridge. 
Monroe  St.,  Brcokl.ind.  D.  C.  By  W.  J. 
Douglass  and  W.  P.  Darwin.  Eng.  News. 
Oct.  29.   1908;   1  2/3  pp. 

This  bridge  has  concrete  abutments  and  a 
€0-ft.  girder  span,  consisting  of  steel  girders 
embedded  in  concrete.  The  steel  was  de- 
signed to  take  directly  a  portion  of  the  loads 
and  to  support  the  forms  for  the  concrete 
work.  The  structural  portions  of  the  bridge 
are  shown  with  details  of  the  forms.  The 
design   is  discussed   in  a  general   way. 

Labor  Cost  of  Concrete  Curb.  Cement  Side- 
walks and  Brick  Pavement  at  Gary,  Ind.  By 
E.  M.  Scheflow.  Eng.-Contr..  Oct.  14.  1008; 
1/3   p. 

Gives  labor  cost  of  mixing  concrete  and 
placing  cement  curb;  also  labor  cost  of  con- 
structing cement  sidewalk  with  %-in.  wear- 
ing surface  and  3% -in.  concrete  foundation. 
And  laying  brick  pavement  on  natural  sand 
foundation. 

Cost  of  Constructing  Two  Concrete  Side- 
walks.    Eng.-Contr..  Oct.  7.  1908;  1/3  p. 

Gives  detailed  costs  of  constructing  two 
■concrete  sidewalks  having  1-in.  cement  sur- 
face. 3^-in.  concrete  base  and  4  in.  of  cin- 
ders  on   gravel   foundation. 

Painting  Cement  Surfaces.  By  P.  W.  Nel- 
son.    Mun.   Eng.  Mag..   October.  1908;   1  p. 

A  paper  read  before  the  Ohio  State  Asso- 
ciation of  Master  House  Painters  and  Deco- 
rator?. Several  methods  of  doing  the  above 
•work  are  given. 

Placing  Concrete  in  Freezing  Weather. 
Eng.-Contr..  Oct.  14.   1908;  1/3  p. 

Describes  method  of  raising  temperature 
of  water  from  near  the  freezing  point  to 
about  45  degrees  F.  in  the  placing  of  con- 
crete  for  an   ore  dock. 

Cost  of  Reinforced  Concrete  Culvert.  Eng.- 
Contr..  Oct.  21.  190.S;  1/3  p. 

Gives  detailed  costs  of  constructing  a  4-ft. 
reinforced  concrete  Ijox  culvert. 

Concrete  Culvert  Building  on  a  Large 
Scale.  By  B.  W.  Spencer.  Gd.  Rds.  Mag., 
October.    1908;   3  pp. 

Illustrates  and  describes  the  type  of  rein- 
forced concrete  culverts  used  in  carrying  a 
stream  of  steam  under  various  streets.  The 
■work  was  done  in  connection  with  a  tract  of 
land  for  a  real  estate  developing  company. 
Figures  of  cost  are  given. 

Method  and  Cost  of  Constructing  Wooden 
Forms  for  Concrete  Manholes.  By  P.  W. 
England.     Eng.-Contr..  Oct.  28.  1908;   2/3  p. 

Describes  construction  of  collapsible  wooden 
form  for  concrete  manhole  and  gives  cost  of 
work. 

Concrete  Structures  from  the  Viewpoint 
of  the  Contracting  Specialists.  By  DeWitt 
V.    Moore.    Con.-Engr..    Oct.    2.    1908;    4   pp. 

States  the  best  work  is  generally  done 
by  the  contract  system.  Considers  the 
kind  of  man  who  enter  the  contract  field; 
the  effect  of  plans  and  specifications  on 
the  work,  also  discusses  the  responsibility 
for  success  and  failure,  and  the  kind  of 
organization  needed  to  carry  on  concrete 
construction.  An  article  of  interest  to  con- 
tractors. 


Methods  of  Constructing  Reinforced  Con- 
crete Highway  Bridges  in  Ontario,  with  Some 
Figures  on  Cost.  Eng.-Contr.,  Oct.  28.  1908; 
1 '  1  pp. 

The  bridges  are  plain  slab  and  slab  and 
girder  highway  bridges,  from  S  ft.  to  40  ft. 
span.  Specifications  are  given,  general  struc- 
ture described,  and  costs  of  work  are  given. 
.An  interesting  article  to  highway  engineers. 
Cost  of  Concrete  Lining  of  Tunnel  for  South 
Canal.  Belle  Fourche  Irrigation  Project. 
F'.ng.-Conlr..  Oct.   14.   1908;    Li   p. 

Gives  itemized  cost  of  lining  SxS  ft.  tunnel. 
1.306  ft.  long,  with  1-2^4-5  concrete,  including 
all  charges  except  for  surveys  and  designs. 
The  costs  are  veiT  fully  itemized. 

Reinforced  Concrete  Stone  Bins  and  Trestle 
for  the  Street  Department  of  Springfield. 
Mass.     Eng.-Contr..  Oct.  14,  1908;   1  p. 

Sliows  general  plans  of  bins  and  details  of 
Kates  and  wheel  guards,  and  describes  main 
structural  features  and  methods  of  construc- 
tion. 

The  Commercial  Value  of  Fine  Grinding  of 
Portland  Cen^ent.  By  Ira  A.  AVilliams.  Eng.- 
Contr.,   Oct.    14.   1908;  1  1/3  pp. 

Gives  summary  of  results  of  a  very  full  set 
of  tests  made  to  determine  effect  of  fine 
grinding  on  time  of  setting,  soundness, 
strength,  etc.  Also  discusses  teachings  of 
these  results.     .A.  suggestive  article. 

Method  and  Cost  of  Constructing  a  Rubble 
Concrete  Dam  in  the  Central  States.  Eng.- 
Ccintr..   Oct.   7.   1908;    l'^   pp. 

Describes  earthwork  and  concrete  construc- 
tion for  a  water  power  dam  with  a  rubble 
concrete  spillway  section  490  ft.  long  and 
4.300  ft.  of  earth  embankment.  Detail  costs 
are  given  of  camp,  plant,  materials  and  labor 
for  both  eartln\'ork  and  concrete. 

Method  of  Welding  Reinforcing  Rods  for  a 
Concrete  Aqueduct  by  the  Thermit  Process. 
Eng.-Contr..    Oct.    7.    1908;    \~.   p. 

Shows  sections  of  test  siphons  for  New 
York  water  supply,  and  describes  method  of 
welding  circumferential  reinforcing  rings  by 
the  thermit  process. 

EARTH  AND  ROCK  EXCAVATION, 

The  Cost  of  Excavating  Earth  in  Small 
Quantities  with  a  Steam  Shovel.  Eng.- 
(.■nnir..   Oct.   7,  1908;    2  3   p. 

An  example  of  using  a  steam  sliovel  for 
excavating  a  daily  output  of  80  cu.  yds.  of 
earth,  showing  that  it  was  more  economical 
to  do  this  with  such  a  tool  than  by  men  with 
picks  and  shovels.     Detailed  costs  are  given. 

Protection  of  Embankments  from  the 
Effect  of  High  Water  by  Riprap  or  Other- 
wise. Proc.  Asso.  Ry.  Supt.  B.  &  B..  Octo- 
ber.  1908;   4  pp. 

Report  of  committee  having  in  charge  in- 
vestigations of  this  subject.  Describes  and 
illustrates  several  methods  of  protecting  em- 
bankments with  riprap. 

Dredging  for  Platinum  in  the  Urals,  Russia. 
By  L.  Tovey.  Eng.  &  Min.  Jl..  Oct.  10.  1908; 
5  pp. 

An  account  of  the  dredges  used  both  for 
prospecting  gravel  and  also  dredging  to  mine 
the  platinum.  Illustrated  with  a  number  of 
photographs.  Also  describes  the  methods  of 
dredging  used. 

Methods  and  Costs  of  Building  Earthen 
Dikes  on  the  Belle  Fourche  Project,  and 
Comments  on  Spreading  Earth.  Eng.-Contr.. 
Oct.    7.    1908;    2%   pp. 

A  detail  account  of  this  work  is  given, 
and  the  cost  of  each  item  is  shown,  part  of 
the  work  being  done  with  steam  shovels  and 
cars  and  part  with  elevating  graders  and 
wagons.  Comments  of  some  length  are  made 
on  the  methods  and  cost  of  spreading  earth 
on  embankments. 

The  Cost  of  Excavating  Gravel  in  a  Canal 
with  a  65-Ton  Shovel.  Eng.-Contr.,  Oct.  14. 
1908;   %  p. 

An  account  of  a.  month's  steam  shovel 
work  on  the  Trent  Canal  in  Canada.  The 
cost  in  detail  of  the  w'ork  is  given.  The 
output  of  the  shovel  was  large,  thus  giving 
a  low  cost.     The  value  of  the  plant  is  shown. 


Reinforced  Concrete 

A  Manual  of  Practice 

I!y  ERN'EST  McCULLOUGll,  C.  E. 
'Tins  book    was  written    for  the  practical 
-*■     concrete  worker — the  man  on  the  job — 
who  has  not  the  requirements  of  statics  and 
the    theories   of    the    mathematician    at   his 
tonsuc's  tip  but  who  desires  in  plain  words 
the  fundamentals  of  correct  desiKn  and   the 
practice  of  sound   and  economical  construc- 
tion work. 
Cloth  5x7]  inches;  ].)6  paces-  illustrated; 
price  $1.50  Mel,  postpaid. 

The  Myron  C.  Clark  Publishing;  Co. 

.•55.5  Dearborn  Sired.  CIlICAl'.O.  ILL. 
I  l-.'l  I'lirk  !!..»,  M;\V  VcitM^ 


Engineering  Wori< 
In  Towns  and  Cities 

liy  ERNEST  .McCCLLOUGIl.  C.  E. 
"T^HERE  are  many  special  treatises  on  pav- 
^  ing.  water-works,  sewerage,  concrete, 
etc..  but  this  is  the  only  book  that  deals  with 
all  of  these  subjects  in  the  connected  manner 
in  which  they  come  before  the  City  Engineer. 
The  language  is  plain  and  such  as  can  be 
understood  by  the  average  non-technical 
reader,  thus  making  it  a  book  for  Mayors, 
Councilmen,  City  Clerks,  and  Street.  Sewer 
and  Building  Commissioners,  etc. 

It  is  invaluable  to  any  person  who  wishes  to 
learn  the  best  methods  and  practises  in  the 
planning  and  carrying  out  of  public  improve- 
ments. 

Cloth.  6x9  inches;  SIO  pages;  69  tables;   I2H  dia- 
graiTts  and   illustraflons;  price  $.t.00  net,  postpaid. 

The  .Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
13-21 1'ark  Row  SEW  YORK 


At  Last— Nearly  Ready 

POCKET-BOOK 

FOR 

CIVIL  ENGINEERS 


By 
ALBERT  I.  ERVE.  M.  Am.  Soc.  C  E. 

A  FTER  a  lifetime  spent  in  accu- 
■^^-  mulating  mateinat  anti  nearly 
four  years  of  hard  grinding  work  in 
putting  this  matter  in  shape  for  pub- 
lication, we  are  happy  to  announce 
a  comprehensive  arid  up-to-date 
pocket-book  for  civil  engineers — not 
a  scrap  book,  but  a  condensed  treatise 
on  civil  engineering,  filled  with  data 
and  tables  many  of  which  have  never 
before  been  published.  For  instance: 
The  author  spent  12  weeks  of  con- 
stant labor  calculating  and  checking 
one  new  table,  the  need  of  which  had 
been  shown  him  by  his  own  expe- 
rience as  an  engineer. 

Thus  there  is  crow-ded  into  the  1.200  pages  a 
vast  amount  of  matter  that  makes  this  the 
one  book  that  no  civil  enstneer  or  con- 
tractor can  afford    not    to   have.     It   is  an 

epitome  of  modem  civil  engineering  knowl- 
cdgt? — a  whole  library  condensed  into  one 
ticxible  leather  pocket-book. 

Price  only  $5  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  DearboTi  Street.  CHIC.-\GO.  ILL 
13-2!  Park  Row.  NEW  YORK 
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Some  Records  of  Drilling  and  the  Cost  of 
Maintaining  Drills.  Krig.-l'diitr..  Gel.  11. 
1908;   hi  p. 

Some  Interesting  records  of  matliliic  drill- 
ing In  tunnel  work  on  the  Recl.Tniatlon  Serv- 
ice are  given,  showing  total  number  of  feet 
drilled,  feet  drilled  per  shift,  and  also  feet 
drilled  per  cubic  yard  of  axcavatlon.  The 
cost  of  maintaining  the  drills  u.sed  In  tin; 
work  Is  also  given. 

Method  and  Cost  of  Moving  Earth  and 
Loose  Rock  In  Small  Cars.  Kng-L'ontr..  Oct. 
H,  lUOS;   Vj  p. 

An  account  of  excavating  and  transporting 
7,000  cu,  yds.  of  earth  and  some  boulders 
with  small  cars,  giving  the  cost  In  detail  of 
the  work. 

Hints  on  Machine  Drilling  and  Blasting, 
and  Data  on  Springing  Holes  in  Tunnel 
Work.  By  George  C.  MiFarlane.  E'lig.- 
Contr.,  Oct.  21.  190S;   1%  PP. 

A  very  good  paper  on  working  in  rock. 
Excellent  hints  are  given  on  drilling,  and 
some  records  of  work  done.  A  good  method 
of  sharpening  bits  and  tempering  is  de- 
scribed. Springing  holes  in  tunnel  work  Is 
also  commented  upon,  and  some  data  on  the 
subject  given. 

A  Novel  pneumatic  Dredge.  Comp.  Air. 
October,  I'.tOS;  3  pp. 

Gives  a  description,  supplemented  by  illus- 
tration, of  a  compressed  air  liydraulic  dredge. 
The  dredge  is  being  used  to  pump  sand  from 
beneath  a  strata  of  clay  that  averages  28  ft. 
In  thickness.  The  suction  pipe  is  driven 
through  the  clay,  and  the  sand  pumped  is 
dischargd  at  as  great  a  distance  as  1.500  ft. 
from  tlie  macliino. 

Cost  of  Digging  a  Well  or  Cess  Pool.  Eng.- 
Contr.,  Oct.  28,  1908;   M  p. 

Gives  the  cost  in  detail  of  digging  a  well 
or  cess  pool  24  ft.  deep,  the  earth  being 
raised  from  the  hole  by  a  hand  winch. 

Method  and  Cost  of  Sinking  a  Winze  wfith 
Long  Holes.  By  George  C.  McFarlane, 
Eng.-Cuntr.,   Oct.   28,   1908;    %   p. 

This  article  is  reprinted  from  the  "Engi- 
neering and  Mining  Journal."  Gives  an  ac- 
count of  sinking  a  shaft  by  a  novel  method, 
and  gives  the  cost  of  doing  the  work.  The 
winze  was  sunk  to  ventilate  a  railroad  tun- 
nel. Long  holes  were  drilled  from  the  sur- 
face to  the  tunnel,  and  then  the  bottom  of 
the  holes  shot,  thus  throwing  tlie  material 
into  tlie  tunnel.  Tlie  blasting  was  repeated 
until  the  entire  30  ft.  was  shot  down. 

Stripping  Reservoir  Lands.  By  J.  M.  Diven 
Engr.-Contr..    Oct.    28,    1908;    2    pp. 

Tells  of  a  reservoir  built  at  Elmira,  N.  T.. 
In  1S71  and  1872,  the  entire  area  to  be  cov- 
ered witli  water,  having  been  stripped.  Three 
years  later  the  water  began  to  have  a  pro- 
nounced odor  and  taste.  This  disappeared, 
then  returned,  and  gradually  grew  worse, 
and  has  continued  at  intervals,  always  grow- 
ing worse.  A  second  reservoir  is  described 
at  Charlestori,  S.  C,  where  the  ground  cov- 
ered with  water  was  for  the  most  part  ei- 
ther rice  land  or  swampy  ground.  At  first 
trouble  was  had  with  algae,  but  each  year 
the  trouble  has  been  less  than  the  previous 
year,    promising  to  continue   to   improve. 

SURVHYINQ  AND  DR.\FTINQ. 

Traverse  Surveying.  By  R.  J.  AVilliams. 
.Surveyor,   Oct.    16,   1908;     1  pp. 

Gives  methods  for  checking  for  errors  in 
tlie   measurement   of   a   side  or  angle. 

Leveling  of  Precision  in  the  Panama  Ca- 
nal.    Ry.  &  Eng.  Rev.,  Oct.  10,  1908;  1  p. 

Describes  the  exact  leveling  work  recent- 
ly done  on  the  Panama  Canal  in  establish- 
ing a  permanent  set  of  beaches  across  the 
Isthmus,  along  the  line  of  the  canal  and  the 
Panam.a    U:iiiroad. 

Home- Made  Stadia  Rod.  By  .T.  C.  Black. 
Eng.-Contr..    Oct.    14.   1908;    '^   p. 

Illustrates  rod,  describes  method  of  con- 
struction and  gives  itemized  cost. 


The  world's  authority  on  this  great  subject. 
The  most  expensive  book  ever  issued    and  sold  for  $5.00. 

Concrete  and 
Reinforced  Concrete  Construction 

By  HOMER  A.  REID,  Assoc.  M.  Am.  Soc.  C.  E. 
906  pages;     715  illustrations;     70  tables;     $5  net,  postpaid 

200  working  drawings  of  bridges,  bridge  piers  and  culverts; 
60  working  drawings  of  sewers,  water  mains  and  reservoirs; 
30  working  drawings  each  of  retaining  walls  and  dams;  200 
working  drawings  of  buildings  and  foundations,  including 
shops,  roundhouses,  etc.  Every  structure  illustrated  is  de- 
scribed, the  method  of  construction  is  explained  and  where 
possible  the  cost  is  given.  There  are  chapters  telling  how 
to  compute  girders,  arches,  columns,  tanks,  bins,  walls,  con- 
duits and  chapters  on  proportioning,  mixing  and  laying 
concrete,  on  doing  concrete  work  in  freezing  weather,  on 
facing  and  finishing  concrete,  on  waterproofing  concrete, 
on  the  physical  properties  of  concrete,  on  cement  testing 
and  on  concrete  block  manufacture  and  construction. 

This  book  contains  more  text  pages,  more 
drawings  and  more  tables  of  test  data  on  concrete 
and  reinforced  concrete  construction  than  any 
other  book  in  the  world.  It  has  more  new  mat- 
ter—  material  never  previously  published.  This 
work  is  complete,  up-to-date  and  original.  No 
other  book  on  concrete  contains  one-tenth  so 
much  of  the  very  latest  data  on  tests,  theory  and 
practice. 

In  a  two-column  review  of  this  book,  "I^Ianufac- 
turers"  Record"  says  :  "There  seems  to  be  no  portion 
of  concrete  or  reinforced  concrete  that  has  not  been 
touched  upon,  and  the  thoroughness  and  carefulness 
with  which  the  author  has  handled  his  subject  should 
make  it  a  valuable  assistant  to  engineers,  architects, 
contractors  and  those  interested  in  concrete  generally." 
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The    Technical    League    Has   Secured 
One  Hundred  New  Members  and 
Has  Held  its  First  "Techni- 
cal Talk." 

In  our  issue  of  Aug.  20  announcement 
was  made  of  the  organization  of  the 
Technical  League,  a  society  having  for  its 
principal    object   the    securing   of   adequate 


salaries   for   engineers   and   other   technical 
men. 

We  are  iuforuicd  by  the  Secretary  of  the 
Technical  League  that  the  number  of  mem- 
bers has  already  reached  the  century  mark 
— the  League  has  "gone  to  par." 

The  first  "technical  talk"  was  held  in  the 
71st  Regiment  Armorv  recently.  One  of 
the  objects  of  these  talks  is  to  "coach"  the 
younger  members  of  the  League  for  civil 
service  examinations. 

Abuses  of  the  civil  service  laws  will  come 
up  for  discussion  at  these  meetings,  and 
steps  will  be  taken  to  rectify  such  abuses. 
The  League  will  take  an  active  part  in  fu- 
ture legislation  affecting  technical  civil  ser- 
vice employees. 

There  is  certainly  need  for  organized  and 
intelligent  effort  on  the  part  of  engineers 
employed  by  cities  and  other  governmental 
bodies  in  securing  fair  treatment  and  ade- 
quate compensation.  To  the  average  citi- 
zen a  salary  of  $1,500  a  year  appears  "ade- 
quate" for  an  engineer's  services.  That  this 
belief  prevails  is  shown  by  the  large  num- 
ber of  city  engineers  who  receive  no  greater 
salary  than  $125  or  $1-50  a  month,  in  spite 
of  the  fact  that  they  control  the  expenditure 
of  hundreds  of  thousands  of  dollars  of  the 
city's  money. 

It  devolves  upon  some  such  organization 
as  the  Technical  League  to  awaken  the  pub- 
lic to  the  fact  that  the  most  important  pub- 
lic employees  are  its  technical  men.  Today 
the  city  eligineer,  or  the  state  engineer,  is 
the  tail  of  every  political  ticket,  and,  like 
other  tails,  about  all  that  it  .gets  from  the 
P"blic  is  a  tin  can. 

May  it  not  be  possible  that  the  Technical 
League  will  ultimately  prove  to  the  public 
that  political  graft  can  best  be  exterminated 
by  placing  technically  trained  men  in  all  the 
important  public  offices.  We  believe  that 
among  no  class  of  "public  servants"  is  there 
so  high  a  standard  of  morality  as  among 
engineers  and  men  trained  in  the  technical 
colleges  of  this  country.  There  is,  in  truth, 
a  whole  code  of  morals  in  every  book  of 
science,  for  science  is  itself  merely  a  rec- 
ord of  truth. 

We  are  requested  by  the  Secretary  of  the 
Technical  League  to  say  that  anv  inquiries 
as  to  membership  in  the  League  addressed 
to  him  at  721  Park  Row  Bldg..  New  York 
City,  will  receive  prompt  reply. 


The  Proposed    Extension  of  the  Chi- 
cago Drainage  Canal  as  a  Deep 
Waterway  to  the  Illinois 
River. 

Cue  of  the  controlling  ideas  in  the  in- 
i-eption  of  the  Chicago  Drainage  Canal  was 
that  it  should  ultimately  form  a  link  in  a 
navigable  waterway  from  the  Great  Lakes 
to  the  Gulf  of  Mexico.  This  idea  has  not 
only  persisted  during  all  the  period  that 
the  Drairage  Canal  has  been  under  con- 
struction and  in  operation,  but  it  has  grown 
stronger  with  the  years.  The  problem  is  a 
large  one  and  to  enter  into  all  its  ramifica- 


tions would  be  impossible  in  any  space  at 
our  command.  The  fact  remains,  however, 
that  for  a  distance  of  25  miles  across  the 
divide  that  separates  the  waters  of  Lake 
.Michigan  from  those  of  the  Mississippi 
River  there  has  been  built  a  canal  capable 
of  carrying  vessels  of  large  size.  Every 
consideration  urges  that  the  possibilities  of 
this  channel  should  be  developed  for  navi- 
gation and  all  legitimate  efforts  to  this  end 
should  be  encouraged  by  engineers. 

W'r  make  these  statements  now,  because 
there  is  every  reason  short  of  absolute 
certainty  to  believe  that  the  people  of  Illi- 
nois have  voted  in  favor  of  beginning  this 
long  thought  of  waterway  extension  at 
once.  At  the  elections  of  Nov.  3,  in  Illi- 
nois, one  of  the  ballots  called  for  a  vote  on  a 
constitutional  amendment  permitting  by  ac- 
tion of  the  State  Lepislature  the  issuing  of 
bonds  not  exceeding  in  amount  $20,000,000 
to  pay  for  a  navigable  waterway  from 
Lockport,  111.,  the  present  terminus  of  the 
Chicago  Drainage  Canal  to  the  Illinois 
River.  The  conditions  of  this  vote  were 
that  to  pass,  the  amendment  must  have  in 
its  favor  two-thirds  of  the  total  vote  cast 
not  merely  on  the  amendment  but  for  any 
purpose.  This  was  an  onerous  burden  for 
the  proposition  to  carry  and  no  surprise 
would  have  been  felt  if  it  had  failed. 
Instead  there  is  reasonable  assurance  that 
it  succeeded.  While  the  returns  from  some 
counties  of  the  state  are  not  complete  the 
majorities  in  favor  of  the  amendment  in 
the  counties  heard  from  in  full  are  such 
that  there  is  small  chance  that  the  votes 
remaining  to  be  reported  can  overcome 
their. 

The  vote  in  favor  of  the  constitutional 
amendtnent  is  merely  the  initial  step  to- 
ward the  proposed  waterway.  The  State 
Legislature  now  has  to  legislate  authoriz- 
ing the  issuance  of  bonds  and  defining  the 
organization  and  methods  by  which  the 
work  shall  be  conducted.  Nothing  more 
definite  than  prophesy  is  to  be  had  con- 
cerning such  legislative  action  and  there  are 
prophets  of  disaster  and  prophets  of  suc- 
cess. Frankly,  however,  the  sentiment 
seems  to  be  strongly  in  favor  of  success, 
and  success  is  boldly  asserted  by  many  of 
those  in  the  best  position  to  judge.  It  is 
at  this  point  that  engineers  and  contrac- 
tors can  use  their  influence  to  develop  the 
proper  sentiment,  and  we  believe  that  they 
should  do  so. 

The  tentative  plans  as  put  forward  by 
the  Internal  Improvement  Commission  are 
straightforward  and  clear.  The  commis- 
sion itself  is  a  capable  one  and  has  at  least 
one  member,  Mr.  Ishani  Randolph,  M.  Am., 
Soc.  C.  E.,  for  years  the  chief  engineer  of 
the  Chicago  Drainage  Canal  whose  opinion 
carries  undisputable  technical  weight. 
There  is  every  assurance  that  the  Commis- 
sion has  given  careful  studv  to  its  work. 
Its  figures  show  an  unusually  favorable 
financial  outlook  for  the  project  as  they  are 
presented  in  the  outline  report  so  far  made 
public  (Eng.-Contr..  Oct.  14,  1908.). 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructinR  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Method    and  Cost    of    Constructing  a 
Well  by  Sinking  Reinforced  Con- 
crete Caisson  Curbing.* 

The  increase  in  pumping  from  wells  for 
irrigation  water  supplj'  makes  the  follow- 
ing accoimt  of  constructing  a  well  for  irri- 
gation water  supply  of  particular  interest. 
This  well  is  24  ft.  deep  and  8  ft.  interior 
diameter,  and  was  built  for  the  University 
of   -Arizona   Agricultural    Experiment   Sta- 
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Fig.    1 — Reinforced  Concrete   Curbing   for 
an    Irrigation    Well. 

tion  after  designs  and  under  the  direction 
of  Prof.  G.  E.  P.  Smith,  Irrigation  Engi- 
neer. The  usual  practice  in  building  such 
wells  in  Arizona  has  been  to  use  a  timber 
curbing  down  to  water  level  and  a  small 
perforated  cylinder  of  riveted  boiler  steel 
sunk   from  G  ft.  to  15   ft.   into  the  water. 


•Rewritten  from  a  paper  by  Prof.  G.  E.  P. 
Smith,  fnlversity  of  Arizona,  in  "foment 
Aee."  futobir.  19<>S,  with  the  aildilion  of 
cost  liatii  and  further  explanation  of  meth- 
ods fmnl.shi'd  us  by  Prof.  Smith. 


This  construction  is  objectionable  owing  to 
the  rapid  decay  of  the  curbing  and  to  the 
difficulty  of  sinking  the  steel  cylinder  which 
has  to  be  jacked  down  and  often  is  dis- 
torted so  that  it  cannot  be  driven  further. 
The  well  described  here  was  designed  to 
overcome  these  faults  and  to  give  a  cheap, 
durable  construction  that  could  be  carried 
on  by  the  labor  and  skill  ordinary  avail- 
able. Its  construction  is  shown  by  Fig.  1. 
The  concrete  casing  is  circular  and  8  ft. 


rings  near  the  bottom  and  above  this  point 
was  wound  spirally  around  the  shell.  The 
vertical  spacing  of  the  rings  was  about  1 
ft.  The  concrete  used  was  a  1 — 2% — 5  mix- 
ture, allowing  3.8  cu.  ft.  per  barrel  of  cem- 
ent. Portland  cement  and  local  sand  and 
gravel,  hauled  partly  from  a  nearby  stream 
until  good  material  from  the  excavation 
was  available,  were  used.  The  mixing  and 
placing  were  done  with  especial  care. 

The  casing  was  built  in  sections  3  ft. 
high,  using  the  forms  shown  by  Fig.  2,  and 
was  sunk  as  an  open  caisson  by  excavating 
inside.  The  bottom  was  provided  with  a 
shoe  built  of  2-in.  plank  sawed  into  seg- 
ments and  spiked  together.  This  shoe  was 
made  5  ins.  wide  on  the  bottom  and  the 
outer  edge  was  bound  with  a  small  angle 
fastened  by  lag  screws.  It  is  thought  that 
this  blunt  shoe  enabled  the  sinking  of  the 
caisson  to  be  much  better  controlled  than 
would  have  a  sharp  cutting  edge. 
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Fig.  2 — For.-n  for  Constructing  Reinforced  Concrete  Curbing. 


in  diameter  throughout;  the  shell  is  11  ins. 
thick  at  the  base,  decreasing  by  an  outside 
batter  to  8  ins.  at  a  height  of  18  ft.,  and 
continuing  8  ins.  thick  to  the  top.  The 
shell  is  reinforced  with  vertical  plain  square 
bars  Vi  in.  in  section,  spaced  30  ins.  apart, 
at  the  bottom,  while  higher  up  is  some  old 
scrap  pipe  and  near  the  top  a  few  Johnson 
bars.  The  horizontal  reinforcement  con- 
sists of  worn  out  %  and  %  in.  hoisting 
cable.     This  cable  was  placed   as   separate 


The  construction  of  the  forms  is  clearly 
shown  by  Fig.  2.  It  will  be  noted  that  cast 
iron  taper  pins  thrust  through  the  in- 
side form  and  against  the  outside  form 
were  used  to  mold  seep  holes  in  the 
shell.  These  pins  were  withdrawn  as  soon 
as  initial  set  had  occurred,  but  the  holes 
were  corked  to  force  all  the  water  to  enter 
under  the  cutting  edge,  as  it  was  found 
that  this  aided  the  work  of  sinking.  In 
sinking,    the   first    three    rings   or    sections 
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were  molded  and  allowed  to  harden  for 
eight  weeks  before  sinking  was  begun. 
The  remaining  sections  were  molded  as  the 
sinking  progressed. 

The  chief  trouble  in  sinking  came  from 
the  water,  the  flow  of  which  was  so  groat 
that  a  vertical  No.  6  centrifugal  pump  had 
to  be  overspccded  to  keep  the  pit  clean,  and 
at  times  the  work  had  to  be  stopped  on  ac- 
count of  water.  Many  large  boulders  were 
encountered  under  the  cutting  edge,  some 
20  ins.  across ;  they  were  undermined  with 
long  picks  and  brought  into  the  well.  The 
casing  frequently  got  out  of  plumb,  but 
was  easily  straightened  by  undermining  the 
high  side.  The  casing  sank  readily  with- 
out being  loaded. 

In  the  following  costs  of  the  work  no  al- 
lowance is  made  for  distillate  and  labor 
used  in  pumping,  as  these  costs  are  consid- 
ered to  be  more  than  offset  by  the  value  of 
the  pumped  water  to  the  rancher.  Neither 
is  any  allowance  made  for  setting  the  per- 
manent pump.  Yaqui  Indian  laborers  were 
employed  under  an  intelligent  and  pains- 
taking foreman.     There  were   18.2  cu.  vds. 


Concreting    eight    times 43.00        2.3.J 


Total    $193.62    $10.63 

The  wages  paid  and  the  gang  employed 
were:   1  foreman,  $4.50;  1  Mexican,  $1.2-5 ; 
and    5    Yaquis,    $1.      The    following    is    a 
summary  of  the  cost : 
40  per  cent  depreciation  on  forms... $  27.58 

Shoe    29.68 

Reinforcement    21.34 

Sundry    supplies 14.18 

Concrete     193.62 

Sinking,    including    setting    No.    3',4 

pump     178.00 

Sundry  labor,  jin  pole,  hauling,  etc., 

about     80.00 

Total     $.544.40 

The  cost  of  sinking  was  unduly  high. 
The  foreman  had  a  seven  mile  drive  every 
morning,  and  on  his  arrival  at  the  well  sev- 
eral hours  were  consumed  on  some  days  in 
getting  the  engine  and  pump  in  good  run- 
ning order  and  in  pumping  the  water  down 
so  that  the  laborers  could  descend  and  ex- 
cavate. 


Method  and    Cost   of   Constructing  a 
Wooden  King  Post  Truss  Bridge 
with  Concrete  Abutments 
in  Cuba. 

BY    CH.XRl.F.S    .\l.    KtRCHER.* 

The  bridge  was  a  10-nictcr  or  32.81  ft. 
highway  truss  bridge  something  on  the 
style  of  a  King  truss.  The  abutments  are 
concrete  and  the  bridge  pioper  is  built 
entirely  of  the  hardwoods  abounding  plen- 
tifully in  the  district  where  it  was  built. 
The  woods  used  were : 

Acana ;  weight  81  lbs.  per  cu.  ft.,  modu- 
lus of  rupture  18,500  lbs.,  tensile  strength 
11,200  lbs. 

Jucaro  pricto;  weight  67.3  lbs.  per  cu.  ft., 
modulus  of  rupture  16,000  lbs.,  tensile 
strength  11.200  lbs. 

Yaba  roja ;  weight  75  lbs.  per  cu.  ft., 
modulus  of  rupture  18,000  lbs.,  tensile 
strength  10,000  lbs. 

The  Yaba  wood  was  used  for  flooring 
and  the  .\cana  and  Jucaro  prieto  were 
used  in  the  beams,  stringers,  etc.  The 
form    and    dimensions    of    the    bridge    are 
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Form   and    Dimensions  of  Wooden    King     Post   Truss   Bridge. 


of  concrete  in  the  casing.     The  costs  were 
as  follows : 

Formwork,  etc. :  Forms. 

Lumber  at  $50  per  M.  ft $22.50 

Iron    5.45 

Hoop    lugs 2.00 

Asphalt    paint 1.25 

Nails  at  7  cts..  per  lb 1.25 

61  cast  iron  taper  pins 11.50 

Carpenter  at  $5  per  day 25.00 


Shoe. 

$  7.50 

11.43 


0.75 


10.00 


The  foreman  has  since  built  and  sunk  a 
curb  10  ft.  high  from  water  level  down- 
ward (the  30  ft.  above  water  level  is 
curbed  with  plank)  ;  contract  price  on  the 
10  ft.  concrete  curb  was  $300.  He  bought 
new  steel  outside  form  at  cost  of  $40;  also 
paid  out  $186.55  and  contributed  14  days  of 
his  own  labor.  He  borrowed  the  inside 
forms  used  on  this  job  and  no  charge  was 
made  for  them. 


Totals     $68.95    $29.68 

As  the  forms  were  capable  of  being 
reused,  the  charge  made  against  the  work 
was  40  per  cent  depreciation,  or  $27.58. 

The  cost  of  the  concrete  in  place  was  as 
follows : 

Per 

Item.  Total.  Cu.  Yd. 

20%  bbls.  cement  at  $5.25. .  .$107.62      $5.91 

Hauling,  sand  and  gravel...     20.00        1.09 

Setting  forms  eight  times...     23.00        1.28 


On  Oct.  22,  according  to  the  Canal  Rec- 
ord, steaiii  shovel  253,  working  at  San 
Pablo,  Canal  Zone,  loaded  313  10-yd.  dump 
cars  in  370  minutes,  an  average  of  one 
minute  and  eleven  seconds  per  car.  As- 
suming that  the  cars  were  loaded  to  their 
full  capacity  a  cubic  yard  of  material  was 
placed  on  them  every  seven  seconds.  The 
only  breaks  in  the  day's  work  were  occa- 
sioned by  moving  the  shovel  forward  and 
cleaning  the  dipper. 


shown  by  the  accompanying  drawings,  so  I 
will  confine  myself  to  the  cost  data. 

The  concrete  was  a  1 — 3 — 5  mixture, 
mixed  by  hand,  and  after  being  placed  was 
well  spaded  and  tamped.  The  cement  used 
was  Atlas  Portland,  which  cost  $4.50  per 
bbl.  at  the  work.  The  cost  per  cubic  j'ard 
of  materials  was  as  follows: 

1,13  bbl.  of  cement  at  $4.50 $-5.08 

0.80  cu.  yd.  crushed  rock  at  $2.85  per 

cu.   yd 2.28 

0.48  cu.  yd.  river  sand  at  20  cts.  per 

cu.    yd 096 


Total   $7,456 

The  excavation  for  the  abutments  was 
made  in  a  good  firm  soil  and  was  only  of  a 
sufficient  depth  to  secure  good  foothold  for 
the  masonry.  No  solid  rock  could  have 
been  found  without  excavating  over  ten 
times  the  amount  excavated.     The  cxcava- 
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tion   consisted   of  65   cii.   yds.   of   common 

cxcavntion  at  $0,594  per  cii.  yd.,  n  total  of 

$38.(il. 

The  cost  of  concrete,  forms,  etc.,  was  as 

follows : 

Cost  per 
Total  Cost.  Cu.  Yd. 

92  cu.  yds.  concrete $(i85.0.")        $7.-lo0 

400   ft.   B.   M.   lumber   for 

forms  at  $18  per  M.  ft. .      7.20  0.078 

Labor  on  forms,  2  carpen- 
ters 2  days  at  $4 8.00  0.087 

Mixing  and  placing  92  cu. 
vds.    concrete l)4.7(i  1.03 


Total     $795.91        $8,651 

The  framing  was  carried  on  by  a  master 
carpenter  and  two  assistants  under  the  con- 
tinual supervision  of  the  inspector.  The 
cost  of  timber,  framing,  etc.,  was  as  fol- 
lows : 
7,100  ft.   B.  M.  hardwood  timber  at 

$■50    $355.00 

Framing  timbers    (1  carpenter  $2.50 

per  day,  2  assts.  $1.75  per  day),  8 

days,    $6 48.00 

1,000   lbs.   plates,   bolts,    spikes,   etc., 

at  16  cts.  per  lb 160.00 

Labor    erecting,    bolting,    nailing,    5 

men  6  days  at  $1.50 45.00 

Painting    1.000    sq.    meters    2    coats 

red  lead  at  15  cts '  150.00 

Total    $758.00 

The  painting  was  done  by  contract  by  a 
firm  that  has  a  contract  the  year  round  to 
paint  all  new  structures.  The  summary  of 
costs  is  as  follows : 

Excavation    $     38.61 

Concrete    795.91 

Bridge   proper 614.00 

Superintendence    137.85 

Total  cost  $1,7.30.00 

This  gives  a  cost  per  lineal  meter  of 
bridge  of  $173.04,  and  a  cost  per  lineal  foot 
of  bridge  of  $52.76. 


The  Pennsylvania  R.  R.  has  awarded  a 
contract  to  the  VVestinghouse  Electric  & 
Manufacturing  Co.,  for  materials  and 
equipment  for  the  electrification  of  the 
Pennsylvania  terminals  in  the  Boroughs  of 
Manhattan  and  Queens,  New  York  City. 
The  contract  amounts  to  about  $5,000,000, 
and  includes  an  electrification  of  the  sys- 
tem from  Harrison,  N.  J.,  to  Jamaica,  L.  L 


The  Fifth  Annual  convention  of  the 
Northwestern  Cement  Products  Associa- 
tion is  to  be  held  at  Minneapolis,  Minn.,  on 
March  2,  3,  and  4,  1909.  The  convention 
will  he  held  in  the  .'Armory  of  the  Minne- 
sota National  Guard.  Martin  T.  Roche,  St. 
Paul,  Minn.,  is  president  of  the  Northwest- 
ern Cement  Products  Association,  and  J. 
C.  Van  Doom,  Minneapolis,  Minn.,  is  sec- 
retarv. 


Earth  and  Rock  Section 


Note:  This  Jicction  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  cmbanVcmcnts.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  resc'voirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc 


The   value   of  the   iron  produced   in   the 
United  States  in  1907  was  $529,958,000. 


Methods    and    Costs  of  Dredging  the 
St.  Lawrence  River. 

One  of  the  great  engineering  works  of 
.-Vmerica,  which  has  been  carried  on  for 
some  decades,  has  been  the  dredging  of  the 
St.  Lawrence  River. 

Description  of  IVork. — The  first  improve- 
ment work  was  commenced  in  1S44,  and  has 
been  continued  with  few  interruptions  ever 
since.  The  ship  channel  of  the  river,  be- 
tween Montreal  and  Father  Point,  where 
the  river  begins  to  widen  out  into  the  gulf 
of  St.  Lawrence,  has  a  total  length  of  abou* 
340  statute  miles.  However,  the  contracted 
part  of  the  river,  which  may  properly  be 
called  ship  channel,  extends  to  the  Traverse, 
to  which  point,  from  Montreal,  the  dis- 
tance is  220  miles.  The  first  work  done  on 
the  river  improvement  in  the  "40's  was  only 
at  some  points  in  the  channel  of  Lake  St. 
Peter,  where  the  water  was  very  shallow, 
in  order  to  allow  vessels  of  500  tons  to 
reach  Montreal. 

In  1851  the  Montreal  harbor  commission- 
ers undertook  the  definite  task  of  making  a 
channel  from  Montreal  to  Quebec,  a  dis- 
tance of  160  miles.  From  Montreal  to  Caf 
a  la  Roche,  a  distance  of  108  miles,  the 
channel  was  improved  from  stage  to  stage, 
until  in  1888  a  depth  was  attained  of  27% 
ft.  at  ordinary  low  water,  and  from  the 
last  named  place  to  Quebec,  27%  ft.  at 
half  tide.  In  1888  the  Department  of  Pub- 
lic Works  took  charge  of  the  river  im- 
provement and  continued  it  as  a  government 
work  and  made  it  free  to  the  navigation  of 
the  world.  At  all  times  the  work  has  been 
by  dredges  owned  by  the  channel  authori- 
ties and  operated  by  day  labor  forces. 

During  the  38  years  mentioned  (1851- 
1888)  the  cost  of  the  work  for  labor  and 
supplies  was  17.1  cts.  per  cu.  yd.,  while  there 
was  expended  for  plant,  shops,  repairs,  sur- 
veys, etc.,  2.7  cts.  per  cu.  yd.,  making  a  to- 
tal cost  of  19.8  cts.  per  cu.  yd.  for  the 
19,865,693  cu.  yds.  of  material  dredged. 

From  1889  to  June  30,  1899,  the  Depart- 
ment of  Public  Works  continued  the  im- 
provements, widening  and  cleaning  up  the 
channel  to  27%  ft.  at  ordinary  low  tide,  ex- 
cavating during  this  period  3.558,733  en.  yds. 
at  a  cost  for  labor,  supplies,  etc..  of  23.3  cts. 
and  14  cts.  for  plant,  shops,  repairs,  surveys, 
etc..  making  a  total  cost  per  cubic  yard  of 
.37.3  cts. 

In  1899  the  department  undertook  the  ex- 
ecution of  a  new  project — namely:  to  dredge 
a  channel  between  Montreal  and  the  Trav- 
erse 30  ft.  deep  at  the  lowest  water  re- 
corded in  1897,  widening  the  channel  to  a 
minimum  width,  in  the  straight  portions,  of 
450  ft.  and  on  the  curves  from  500  to  750 


ft.    The  length  of  the  channel  acttially  re- 

(piiring     improvement    by    dredging     from 

.  Montreal  to  the  Traverse  is  about  70  miles. 

From  1899  to  the  end  of  the  season  of 
190,3-4  the  work  was  done  under  the  De- 
partment of  Public  Works,  but  at  the  end 
of  that  season  the  dredging  was  put  in 
charge  of  the  Department  of  Marine  and 
Fisheries,  Mr.  F.  W.  Cowie,  M.  Can.  Soc.  C. 
K..  being  superintending  engineer.  At  the 
end  of  the  season  of  1907  (March  31,  1908) 
the  length  of  the  30  ft.  channel  actually 
completed  was  58%  miles,  leaving  11% 
miles  still  to  be  dredged.  The  widening  had 
been  completed  except  for  a  distance  of  9% 
miles  in  the  straight  portions  of  Lake  St. 
Peter.  As  the  dredging  is  completed  the 
channel  is  swept,  with  the  result  that  the 
depths  dredged  are  reliable  and  available. 
The  non-tidal  work  was  all  completed  and 
by  the  aid  of  the  tide,  from  Cap  a  la  Roche 
to  Quebec,  a  depth  of  30  ft.  of  water  could 
he  obtained  from  the  sea  to  Montreal  in 
November,  1906.  In  all,  55,517.055  cu.  yds. 
of  material  have  been  excavated  to  date. 

The  work  yet  to  be  done  consists  in  ob- 
taining the  standard  width  in  Lake  St. 
Peter  and  the  tidal  parts  of  the  river,  and 
obtaining  the  full  depth  of  30  ft.  below  low 
water  of  1897.  There  still  remain  to  be  ex- 
cavated 13.000,000  cu.  yds.  Thus  the  total 
amount  of  work  done  and  to  be  done  is 
over  68.500.000  cu.  yds.,  an  undertaking  of 
no  mean  size. 

Conditions  Sun-ituuding  the  Work. — It  is 
probable  that  there  is  no  river  in  the  world 
better  adapted  for  improvement  than  the 
St.  Lawrence.  The  great  lakes  act  as  stor- 
age reservoirs  and  settling  basins  for  the 
river.  Except  for  floods  during  the  ice  ac- 
cumulations, the  fluctuations  in  level  are 
gradual  and  not  excessive.  The  position  of 
the  St.  Lawrence  is  the  reverse  of  most 
rivers.  The  ordinary  river  has  steep  slopes 
near  the  source,  which  cause  erosion  of  the 
banks  and  transportation  of  the  coarse  ma- 
terial, which,  as  the  slope  becomes  more 
gradual,  decreases  imtil,  at  the  mouth  of 
the  river,  the  water  in  the  comparatively 
slack  current  deposits  the  fine  sediment  to 
the  great  detriment  of  navigation. 

In  the  St.  Lawrence  the  material  from 
most  of  the  sources  of  supply  is  all  de- 
posited in  the  settling  basins.  Even  the 
streams  that  flow  directly  into  the  river, 
carrying  a  certain  amount  of  material  in 
suspension  in  their  waters,  find  natural  set- 
tling basins  along  the  sliorcs  of  the  St.  Law- 
rence itself,  where  the  river  widens  into  the 
so  called  lakes  and  bays,  as  Lake  St.  Peter. 
From  the  great  lakes  to  the  ocean  the  bot- 
tom of  the  river  is  usually  hard,  so  that 
there  is  not  only  clear  water,  but  a  perma- 
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iient  river  bed.  Tlie  nature  of  the  material 
composing  the  bottom  of  the  river,  though 
in  many  places  very  difficult  to  dredge,  is 
for  the  same  reason  of  such  a  character  that 
a  dredged  cut,  once  made,  is  substantially 
permanent. 

The  currents  of  the  St.  Lawrence  are. 
for  a  river  of  its  size,  not  only  reasonable 
and  regular,  but  altogether  free  from  the 
usual  dangers  to  navigation  resulting  from 
freshets.  The  water  at  times  is  hard,  and 
sudden  squalls  occur,  when  dredges  have  to 
suspend  work  and  frequently  seek  sheltered 
places.  Between  Quebec  and  Montreal  the 
river  is  usually  free  from  ice  about  .-Xpril 
10,  and  is  closed  to  traffic  about  November 
25,  making  the  season  of  navigation  about 
7%  months,  during  which  time  all  the 
dredging  has  to  be  done.  The  only  trouble- 
some period  of  flood  is  when  the  ice  breaks 
up  in  the  spring. 

The  dredging  operations  do  not  theoreti- 
cally or  practically  lower  the  level  of  the 
water  in  the  river.  No  material  is  re- 
moved ;  it  is  merely  taken  from  one  place 
and  deposited  in  another. 

Materials  Excavated. — The  materials  ex- 
cavated vary  from  soft  blue  clay  into  which 
a  pole  may  be  planted  some  6  or  7  ft.  by 
hand,  to  stiff  clay,  to  hard  pan  as  hard  as  a 
macadam  road,  to  shale  rock  and  to  large 
boulders.  The  material  is  increasing  in 
hardness  from  year  to  year,  as  the  work 
goes  deeper  and  nears  Quebec.  Nearly  all 
the  soft  material,  except  the  remainder  of 
the  work  in  Lake  St.  Peter,  is  now  com- 
pleted. A  dredge  that  can  move  6,000  cu. 
yds.  of  soft  material  in  a  day  has  to  work 
much  harder  in  dredging  1.000  cu.  yds.  of 
hard  pan  in  which  boulders  are  imbedded. 

In  one  or  two  localities  coarse  sand  oc- 
curs, at  which  points  dredging  has,  to  some 
extent,  to  be  repeated.  Below  Quebec  at 
the  localities  where  the  fresh  and  salt  wa- 
ters meet,  there  are  the  usual  sand  bars. 
The  best  information  goes  to  show  that 
these  shoals  are  not  increasing.  As  the 
size  and  draught  of  ships  increase,  as  well 
as  the  competition  in  speed,  detention 
while  waiting  for  the  tide,  to  pass  these 
bars,  is  more  apparent.  The  movable  na- 
ture of  this  material,  added  to  the  lack  of 
uniformity  of  the  tides,  currents  and  salt 
water,  results  in  unstability  in  these  shoals. 
It  is  therefore  expected  that  the  mainte- 
nance of  the  excavated  channels  there  will 
require  some  annual  redredging. 

Outfits  Used. — The  first  dredging  ma- 
chinery used  was  built  in  Glasgow,  Scot- 
land. Since  1844,  with  but  few  exceptions, 
all  dredges,  machines,  etc.,  have  been  de- 
signed and  built  in  Canada.  The  progress 
made  in  dredge  construction  and  operation 
since  1844  is  phenomenal,  and  is  strikingly 
shown  by  the  work  done  with  different  ma- 
chines used  on  the  river  during  the  past  60 
years.  A  dredge  in  1846  excavated  in  Lake 
St.  Peter  in  one  day  about  1,200  cu.  yds. 
By  wonderful  improvement  to  plant,  in 
1888  a  dredge  excavated  7,200  cu.  yds.  with- 
out trouble,  while  in  1006,  working  dav  and 


night,  20,000  cu.  yds.  were  a  frequent  day's 
work. 

The  plant  at  work  during  the  season  of 
1907  was  as  follows: 

6  elevator  dredges. 

1  hydraulic  dredge  with  23  double  pon- 
toons floating  a  2,300  ft.  double  line  of  pipe 
and  2  winch  scows. 

1  twin  screw  self  containing  hydraulic 
dredge. 

1  twin  screw  sea  going  pump  dredge. 

1  ice  breaking  and  sweeping  tug  and  1 
testing  or  sounding  scow  used  with  it. 

I  inspection  tug. 

II  tugs  for  serving  dredges. 
4  coal  barges. 

1  coal  scow. 

2  stone  lifters. 

6  lodging  scows. 

14  hopper  scows. 

The  six  elevator  dredges  were  built  be- 
tween the  years  1894  and  1902,  one  being 
built  in  1894,  one  in  1897,  two  in  1900,  one 
in  1901  and  one  in  1902.  They  are  from  148 
to  168  ft.  in  length ;  have  beams  of  30  to  34 
ft.;  depth  of  hold  from  13  to  14  ft.;  have 
average  draught  from  8  to  11  ft.;  have 
greatest  w-orking  depth  from  42.5  to  45  ft. ; 
buckets  of  capacities  up  to  1  cu.  yd.,  and  can 
excavate  from  1,000  to  3,500  cu.  yds.  of  fair- 
ly hard  materials  per  day.  The  two  built  in 
1900  have  steel  hulls,  the  rest  have  wooden 
hulls.  These  dredges  have  earned  a  good 
reputation  for  themselves.  They  have  all 
been  designed  and  built  at  the  Sorel  yards 
of  the  Canadian  government.  They  are 
built  massive  in  strength,  with  good  mate- 
rial and  careful  workmanship.  They  are 
not  competitive  construction,  neither  are 
they  cheap. 

Considering  the  hard  character  of  the 
material,  the  strong  current  and  the  fact 
that  the  work  must  be  carried  on  without 
interrupting  navigation  and  the  making  of 
a  smooth  bottom,  the  elevator  dredge  has 
done  magnificent  work.  A  powerful  dipper 
dredge  may  tear  up  a  certain  quantity  of 
soft  rock  more  quickly,  without  stopping  to 
make  a  clean,  even  bottom,  and  chisel  cut- 
ters and  blasting  plants  may  break  up  hard- 
er material,  but  the  elevator  type  of  dredge 
does  good  clean  work  without  interrupting 
navigation.  However,  the  constant,  steady 
work  in  exceedingly  hard  material,  at  a 
depth  of  from  82  to  42  ft.,  is  hard  on  ma- 
chinery. Only  the  best  machinery  can  stand  it. 
The  dredges,  when  taken  into  winter  quar- 
ters in  November,  1907,  showed  broken 
teeth  and  twisted  buckets.  The  dredge  "La 
Fontaine."  built  in  1901,  had  a  complete  new 
set  of  solid  steel  rock  buckets  put  in  her  at 
the  end  of  the  season  of  1905,  the  old  ones 
being  used  up  in  about  three  seasons'  work. 
The  dredge  "Baldwin"  at  the  same  time 
had  her  buckets  rebuilt.  This  dredge  was 
built  in  1902.  so  only  two  seasons  of  work 
were  done  with  the  buckets  before  it  was 
necessary  to  rebuild  them  for  work  in  hard- 
er material.  On  the  four  other  dredges 
some  new  buckets,  tumblers,  teeth  and  other 
parts  had  to  be  furnished.  The  total  cost 
for  the  season  of  renewals  and  repairs  on 


buckets  preparatory  to  commencing  work  in 
rock  at  Cap  a  la  Roche  was  $71,826.12. 
This  makes  an  average  of  nearly  $20,000 
per  dredge  for  new  sets  of  buckets.  During 
the  season  of  1906  the  "Laurier,"  built  in 
1897,  had  new  %  cu.  yd.  buckets  put  in  her 
for  digging  in  hardpan,  at  a  cost  of  $19,336. 

The  hydraulic  dredge  used  on  the  St. 
Lawrence  is  the  well  known  dredge,  "J. 
Israel  Tarte,"  designed  by  Mr.  A.  W.  Rob- 
inson. This  dredge  was  built  to  aid  in  the 
dredging  of  Lake  St.  Peter,  and  the  follow- 
ing conditions  were  considered  in  her  de- 
sign and  building  :* 

"(1)  It  must  be  able  to  make  a  cut  700  ft. 
wide  at  one  time  and  5  ft.  to  10  ft.  thick  at 
one  cut. 

(2)  It  must  have  a  clean  and  level  bot- 
tom and  cut  mechanically  the  entire  area,  as 
the  material  is  blue  clay  and  will  not  run 
or  wash  like  sand. 

(3)  It  must  deliver  the  material  sufficient- 
ly far  to  one  side  of  the  channel  to  avoid 
any  risk  of  washing  back  a.gain. 

(4)  The  floating  pipe  line  must  lie  so  ar- 
ranged that  it  will  freely  permit  of  the 
movements  of  the  dredge,  and  that  it  will 
withstand  the  winds  and  waves  due  to  the 
locality,  and  which  are  severe  at  times. 

(5)  The  dredge  must  be  so  worked  that 
it  will  not  obstruct  the  channel  for  passing 
ships. 

(6)  The  anchorage  and  movements  of 
the  dredge  must  be  so  arranged  that  the 
feed  will  be  continuous  and  uniform. 

(7)  The  capacity  to  be  a  working  rate  of 
2,000  cu.  yds.  per  hour. 

(8)  The  dredge  must  have  ample  coal 
supply  and  provision  for  a  double  crew." 

The  dredge  was  built  to  meet  these  re- 
quirements by  the  Poison  Iron  Works  of 
Toronto,  Ont.,  and  was  delivered  and  test- 
ed in  1901.  but  she  was  not  put  to  work  un- 
til the  season  of  1902.  The  contract  price 
for  this  dredge  was  $163,800,  but  this  did 
not  include  the  discharge  pipe  or  winches 
or  alterations  found  necessary.  Prior  to 
the  building  of  this  dredge  the  work  done 
in  Lake  St.  Peter  had  been  by  the  elevator 
dredges. 

Tn  1886  a  dredge  had  excavated  &'»6,710 
cu.  yds.  for  $25,723,  or  a  cost  per  cubic  yard 
for  labor,  coal,  etc.,  of  2.9  cts.  In  1901  the 
"Lady  Aberdeen"  with  1  cu.  yd.  buckets  ex- 
cavated 120.600  cu.  yds.  in  21  days  at  a  cost 
of  $3,0.-,4.88,  or  a  unit  cost  of  2.53  cts.  The 
actual  w'orking  time  was  246  hours,  mak- 
ing an  output  per  hour  of  490  cu.  yds.  The 
material  in  Lake  St.  Peter  is  a  soft  blue 
clay  that  stands  up  straight  when  excavat- 
ed, not  being  easily  washed  by  the  water. 

When  the  "Tarte"  was  put  to  work  in 
June.  1902.  she  excavated  93.750  cu.  yds. 
This  was  done  in  41%  hours.  The  month's 
output  rapidly  increased  as  the  men  became 
accustomed  to  their  new  work.  In  Septem- 
ber 580,000  cu.  yds.  were  dredged,  in  Octo- 
ber 600,000  cu.  yds.  The  length  of  the 
channel  deepened   in   September   was  7,800 


•Kxtracted  from  a  paper  read  by  Mr.  A.  W. 
Rnhln.-son  before  the  Canadian  Society  of 
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liii.  ft.,  •!'-'-'i  ft.  wide  by  •">  ft.  average  thick- 
ness cut.  while  in  October  8.000  lin.  ft. 
were  deepened.  In  If^iM  iL'ii  wnrkintj  days 
showed  an  excavation  of  '2.(!71,7.">0  cii.  yds. 
scow  measurement,  equal  to  '21,".'ii0  cu.  yds. 
per  day.  In  the  month  of  September.  190.3, 
there  were  excavated  757,100  cu.  yds.  This 
was  done  in  25  work  days  or  552  working 
honrs.  making  an  average  rate  of  1,6-lfi  cu. 
yds.  per  hour,  or  30.280  cu.  yds.  per  day. 
Puring  the  season  of  1004,  in  02  days  the 
machine  dredged  1,123,125  cu.  yds.  at  a  cost 
of  $70,302.02.  or  an  average  of  7.0ti  cts.  per 
cu.  yd.  During  1005  the  total  number  of 
cubic  yards  removed  amounted  to  1,984,510 
at  a  cost  of  $117,668.03,  or  an  average  of 
5.92  cts.  per  cu.  yd.  The  dredge  worked  160 
days.  During  1006  the  dredge  worked  105 
days,  excavating  ],3.58..560  cu.  yd.s.  at  a  cost 
of  $86,5.33.82,  or  6.36  cts.  per  cu.  yd.  The 
dredge,  including  hull,  machinery  and  a  5  ft, 
pipe  line,  as  altered  and  improved,  now 
stands  about  $400,000  complete. 

The  "Tarte"  is  160  ft.  long  with  42  ft. 
breadth  of  beam  and  an  average  draught  of 
6  ft.  The  length  of  the  suction  frame  is  80 
ft.,  the  greatest  working  depth  being  45  ft. 
The  discharge  pipe  is  -36  ins.  in  diameter. 
There  are  4  marine  boilers  adapted  for  a 
working  presusre  of  160  lbs.  The  engines 
are  triple  expansion  marine  type  having  cyl- 
inders 20,  31  and  50  ins.  in  diameter  By  25 
ins.  stroke.  The  rotary  cutter  is  9  ft.  6  ins. 
in  diameter  by  9  ft.  long,  weighing  10  tons. 
The  cutter  has  4  steel  cutting  blades  at  the 
apex  and  8  at  the  throat.  These  blades  are 
so  designed  that  the  clay  cannot  clog  up  the 
throat.  The  cutter  is  driven  by  a  pair  of 
engines  of  the  double  tandem  tvpe  of  300 
H.  P. 

Near  the  close  of  the  season  of  1903  one 
of  the  locomotive  type  boilers  exploded, 
causing  the  loss  of  two  lives  and  injuring 
the  dredge;  $4,000  was  paid  to  the  heirs  of 
one  of  the  men.  The  dredge  was  laid  up 
some  months  for  repairs  and  4  new  marine 
boilers  were  put  in  her.  The  installation  of 
the  boilers,  a  new  system  of  steam  piping. 
the  erecting  of  the  smoke  stacks  and  the 
work  on  the  cabin  cost  $27,644.11.  At  the 
end  of  the  working  season  of  1905  the  boil- 
ers were  overhauled  and  repaired,  as  were 
nearly  all  parts  of  the  dredging  machinery. 

During  July,  1905,  several  days  were  lost 
by  the  cutter  head  of  the  "Tarte"  breaking 
off,  and,  in  September.  1905,  the  cutter 
shaft  broke.  In  five  working  seasons  the 
repairs  caused  by  explosion  of  the  boilers, 
and  by  the  work  of  the  dredge,  have  aver- 
aged from  $8,000  to  $20,000  per  season,  or  a 
little  over  5  per  cent  of  the  cost  of  the  ma- 
chine per  year. 

The  repairs  on  an  elevating  dredge  and 
its  accompanying  outfit  likewise  average 
about  $10,000  per  year.  It  costs  about 
$40,000  per  year  to  operate  such  a  dredge 
and  its  accompanying  outfit,  and  over  twice 
that  amount  to  operate  a  hydraulic  dredge. 
The  entire  plant  on  this  St.  Lawrence  work 
cost,  as  nearly  as  we  can  estimate,  about 
$2,000,000. 

In  1906  it  was  decided  to  put  at  work  a 


self  loading  hopper  dredge,  or,  as  it  is 
sometimes  c.illed,  a  self  containing  dredge, 
in  the  chamiel  below  Quebec.  It  was  de- 
cided to  buy  a  second  hand  machine,  as 
quick  delivery  could  not  be  obtained  on  a 
new  machine,  and  it  was  not  desirable  to 
wait  until  one  could  be  built.  Such  a  ma- 
chine was  located  for  sale  in  New  Orleans, 
La.,  and  was  purchased  for  $146,000.  It 
was  brought  to  Quebec  in  29  days  and  all 
the  expenses  of  the  long  trip — namely : 
docking,  repairing,  wages,  provisions,  stores, 
etc.— amounted  to  $10,942.11.  The  insur- 
ance was  $4,574.17. 

This  ch-edgc.  called  the  "Galveston,"  is 
2-33  ft.  long,  breadth  39  ft.,  draught  when 
loaded  with  1,800  tons  14  ft.  9  ins.  The 
machine  dredges  to  55  ft.  and  raises  1,350 
cu.  yds.  in  45  minjtes.  The  hopper  capacity 
is  1,400  cu.  yds.  The  machine  was  built  in 
1904.  It  is  equipped  with  two  600  H.  P.  en- 
gines. Another  new  dredge,  the  "Beanjeu." 
the  largest  dredge  in  Canada,  has  since  been 
added  to  the  fleet  below  Quebec. 

The  department  maintains  a  well  equipped 
shop  at  Sorel  for  both  building  and  repair- 
ing dredges,  tug  boats,  scow-s  and  other 
necessary  things  needed  in  the  work.  It 
also  has  a  repair  shop  mounted  on  a  scow 
for  making  field  repairs.  This  shop  also 
does  work  on  other  dredging  fleets  owned 
by  the  Canadian  government. 

Crcu's  and  Wages. — .\bout  500  men  are 
employed  in  connection  with  the  dredging 
operations.  These  men.  all  sailors,  were 
born  and  brought  up  at  Sorel  or  at  some  of 
the  parishes  bordering  on  the  St.  Lawrence 
River.  Most  of  them  have  been  trained  to 
the  service  from  boyhood.  The  senior  cap- 
tain of  the  fleet  makes  the  statement  that 
he  has  never  earned  a  cent  in  any  other 
service.  A  great  deal  of  the  success  of  the 
operations  is  due  to  this  good  training.  The 
work  requires  extraordinary  care  and  great 
patience,  the  machinery  being  forced  to  the 
utmost,  and  the  passing  of  vessels  require^ 
continual  watching  . 

A  captain  and  an  engineer  are  in  general 
charge  respectively  of  the  vessel  and  ma- 
chinery. The  remainder  of  the  crew  is  di- 
vided into  two  watches,  and  works  in  shifts 
of  6  hours  on  and  6  hours  off.  Work  is 
carried  on  from  midnight  Sunday  until 
noon  Saturday,  making  132  hours  per  week. 
Only  two  holidays.  Dominion  day  and  Labor 
day,  are  given  throughout  the  season.  The 
boarding  of  the  men  is  done  by  contract 
with  the  captain  of  the  vessel,  at  so  much 
per  man.  Most  of  the  dredges  and  tugs  are 
fitted  up  with  lodging  accommodations  for 
the  crews,  but  in  addition  to  this,  extra 
"'en  are  cared  for  on  the  six  lodging  scows 
that  are  carried  with  the  dredging  fleet. 

The  following  crew  is  used  on  the  eleva- 
tor   dredges    and    the    men   are   paid   the 
monthly  salaries  shown : 
1   ciptain $80 

1  engineer 90 

4  officers $-10  to  65 

2  engineers 40  to  60 

10  sailors 28 

6  firemen 30 


I    watchman 28 

3  women  ccoks 12  to  18 

The    following    crciv    is    worked    on    a 

hydraulic  dredge  the  monthly  salaries  paid 

being  as    follows : 

I   captain $100 

1  engineer 105 

4  officers $.50  to  75 

2  engineers 55  to  70 

2  scow  men  and  carpenters 50 

12  sailors 28 

6  firemen 32 

2  greasers ...     40 

1    watchman 28 

4  women  cooks 12  to  18 

In  addition  to  these  wages  the  men  re- 
ceive their  board  free. 

The  crews  of  the  tugs  arc  paid  somewhat 
similar  salaries,  and  have  good  pilots  and 
large  crews  to  handle  the  heavy  scows  in 
the  current  and  during  sudden  squalls. 
During  the  closed  season  only  enough  engi- 
neers and  firemen  are  retained  to  look  after 
the  boats. 

Methods  of  Dredging. — The  channel,  for 
the  purpose  of  organization  and  details,  has 
been  divided  into  five  divisions.  To  a  great 
extent,  outside  of  the  "Galveston"  and  the 
"J.  Israel  Tarte."  the  dredges  have  not  been 
worked  continually  in  the  same  divisions, 
but  have  been  assigned  to  work  according 
to  the  class  of  material  to  be  excavated,  or 
according  to  the  urgency  of  the  work.  The 
dredge  "Tarte"  has  worked  exclusively  in 
Lake  St.  Peter  and  the  "Galveston"  in  the 
channel  below  Quebec.  The  dredges  are 
operated  continuously.  Stops  are  made 
only  for  repairs,  for  shifting  from  one  place 
to  another,  bad  weather  or  to  give  room 
for  passing  vessels.  Coal  is  supplied  by 
barges  without  stopping  the  work. 

The  elevator  dredges  dicharge  the  exca- 
vated material  through  a  chute  into  scows, 
one  tug  with  two  scows  and  a  spare  scow 
serving  each  dredge  for  this  purpose.  The 
average  distance  the  material  is  hauled  is  a 
little  less  than  a  mile.  The  small  wooden 
barges  hold  300  cu.  yds.  each,  and  it  takes  a 
barge  15  minutes  to  haul  one  of  these  away, 
dump  it  and  return.  Thus  with  small  barges 
and  one  tug  it  is  possible  to  carry  away 
1.200  cu.  yds.  in  an  hour — more  material 
than  the  dredge  is  likely  to  excavate.  These 
dredges  are  anchored  by  a  long  bow  cable 
and  two  side  cables  on  each  side,  thus  per- 
mittin.g  the  dredge  to  make  a  wide  radial 
cut ;  likewise  to  clear  readily  for  passing 
boats. 

The  "J.  Israel  Tarte"  is  held  also  by  a 
stern  cable  and  works  in  the  same  manner 
from  one  side  of  the  channel  to  the  other. 
In  order  to  allow  vessels  to  pass,  the  dredge 
takes  one  side  of  the  channel  and  allows  the 
anchor  lines  on  the  side  of  the  passing  ves- 
sel to  drop  to  the  bottom  of  the  channel  by 
paying  out  slack. 

The  discharge  pipe,  of  which  there  is 
about  2.600  ft.,  has  ball  and  socket  spring 
joints  every  100  ft.  The  pontoons  are  about 
100  ft.  long,  being  built  of  two  cylindrical 
air  chambers,  with  the  discharge  pipe  held 
between  them.     The  discharge  end  of  the 
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pipe  is  held  to  place  by  a  winch  scow.  When 
the  dredge  is  working  on  the  side  of  the 
channel  on  which  the  discharge  pipe  is  laid, 
the  pipe  floats  on  the  water  in  a  decided 
curve.  .A.S  the  dredge  works  to  the  other 
side  of  the  channel,  the  line  of  pipe  straight- 
ens out,  only  changing  the  position  of  the 
outlet  end  of  the  pipe  slightly. 

Both  style  of  dredges  work  to  a  iniiiorm 
bottom,  cleaning  it  up  as  they  go.  Where 
boulders  are  encountered,  the  stone  lifting 
boats  are  called  into  service.  These  boats 
are  equipped  with  grips  capable  of  lifting 
boulders  weighing  oO  tons.  When  the  cut- 
ter head  of  the  "Tarte"  came  off,  it  was 
recovered  with  one  of  these  stone  lifters. 

After  the  dredging  work  is  done  the  chan- 
nel is  swept  for  lumps  or  boulders  that  may 
have  been  left.  This  work  is  now  done 
with  the  large  ice  breaking  tug,  on  which  is 
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maintained  a  testing  plant.  The  work  has 
to  be  done  with  great  care  and  under  good 
weather  conditions.  In  addition  to  this  the 
dredged  and  shallow  channels  are  being 
swept  once  a  year. 

The  Cost  of  the  Work. — In  making  up  the 
cost  of  the  work  of  dredging,  everything  is 
included,  except  interest  on  the  capital  ex- 
penditure and  depreciation.  The  principal 
items  of  cost  are  wages,  fuel,  board,  stores 
and  repairs,  as  well  as  general  expenses  and 
superintendence.  The  item  of  repairs  in- 
cludes keeping  the  plant  in  constant  good 
order,  but  not  new  or  improved  machinery. 


The  total  yardage  dredged  each  season,  the 
total  cost  and  the  cost  per  cubic  yard  are 
given  in  Table  I. 

During  the  first  four  years  the  work  was 
done  entirely  by  elevating  dredges,  the  larg- 
est amount  being  excavated  and  at  the  low- 
est cost  during  the  season  of  in02-,3.  Each 
one  of  the  elevating  dredges  during  that 
season  averaged  more  than  l.nOO.OOO  cu. 
yds.  of  excavation.  During  the  last  four 
years  the  work  done  includes  that  done  by 
the  two  hydraulic  dredges,  the  first  three 
years  having  been  the  work  of  the  "Tarte" 
alone,  while  the  last  year  also  includes 
some  work  done  by  the  "Galveston."  Con- 
sequently these  costs  are  average  costs  of 


ing  the  character  of  the  material  excavated, 
total  cost,  cost  per  cubic  yard,  number  of 
days  worked  per  season  and  the  percentage 
of  the  hours  actually  worked  of  these  days. 
The  season  is  generally  from  18.j  to  190 
days  long.  The  two  last  columns  show  the 
number  of  days  lost  in  repairs,  etc.,  and 
also  the  time  lost  by  bad  weather,  moving, 
clearing  traffic  and  other  delays.  It  will  be 
noticed  that  these  dredges  during  three  sea- 
sons have  not  averaged  more  than  55  per 
cent  of  their  time  in  actual  work. 

The  total  cost  given  for  each  season's 
work  for  each  dredge  in  Table  II  is  divided 
into  the  various  items  in  Tables  III,  IV  and 
V.    The  fuel,  wages  and  board  of  men  are 
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Dredgre  No. 

1,  "Laval"— 

Cts. 

1904-1905 

Clay  and  boulders 

215,925 

$39,027.20 

18.07 

173 

63 

1905-1906 

Clay  and  stones 

144.000 

50.828.47 

35.29 

185 

62 

1906-19U7 

Clay  and  stones 

161,550 

38,596.98 

23.89 

121 

63 

Dredge 

No. 

2,   "Laurier" — 

Cts. 

1904-1905 

Clay  and  boulders 

149.750 

$41,271.36 

27.56 

165 

52 

1905-1906 

Clay  and  sand 

408.350 

49.255.65 

12.06 

185 

63 

1907-1908 

Clay  and  stones 

130,300 

32,199.71 

24.71 

121 

60 

Dredge  No. 

3,  "Lady  Aberdeen" — 

Cts. 

1904-1905 

Hardpan 

295.400 

$39,163.00 

13.25 

181 

64 

1905-1906 

Hardpan  boulders 

270,700 

46.886.99 

17.32 

180 

70 

1906-1907 

Clay,  sand,  stones 

256,900 

32,059.41 

12.47 

124 

67 

Dredge 

No. 

4.  "Lady  Minto"— 

Cts. 

1904-1905 

Hardpan 

56,000 

$2.5.409.25 

45.21 

59 

65 

1905-1906 

Clay  and  boulders 

278,650 

50,739.82 

18.20 

184 

66 

1906-1907 

Clay  and  boulders 

412,400 

33,463.27 

8.11 

121 

75 

Dredge 

No. 

5,   "Lafontaine" — 

Cts. 

1904-1905 

Hardpan.   boulders 

574,000 

$44,237.71 

7.70 

181 

61 

1905-1906 

Hardpan,  boulders 

213,600 

55,736.39 

26.09 

185 

71 

1906-1907 

Hardpan,  clay  shale 

161,400 

42,159.23 

26.12 

121 

67 

Dredge 

No. 

6,  "Baldwin" — 

Cts. 

1904-1905 

Hardpan,  boulders 

301.820 

$42,677.59 

14.14 

172 

67 

1905-1906 

Clay 

747.720 

55,640.95 

7.44 

186 

74 

1906-1907 

Clay  and  stones 

519.900 

37,664.95 

7.24 

127 

67 

Dredge 

No. 

7,  "J.  Israel  Tarte" — 

Cts. 

1904-1905 

Soft  mud 

1.123.125 

$  79,302.02 

7.06 

92 

67 

1905-1906 

Soft  mud 

1.984.510 

117.668.03 

5.92 

160 

56 

1906-1907 

Soft  mud 

1.358,560 

86,533.82 

6.36 

105 

54 

the  season's  work,  and  as  stated  they  do 
not  include  interest  and  depreciation  on  the 
capital  invested.  The  item  of  plant,  ships 
and  surveys  are  the  costs  of  those  things 
and  are  charged  directly  to  the  work.  In 
the  cost  given  of  the  work  the  repair 
charges  are  incltided. 

In  Table  II  we  give  the  work  done  by 
each  of  the  seven  dredges  used  during  the 
season?  of  1004-5.  IPO.j-fi  and  10A6-7.  show- 


listed,  the  cost  of  stores  and  materials,  the 
labor  and  materials  used  in  repairs  and  the 
proportional  part  of  general  and  office  ex- 
penses. The  cost  of  the  stone  lifter  service 
is  divided  among  the  si.x  elevator  dredges 
and  the  tug  service  to  each  dredge  is  given. 
.■\s  a  rule  one  tug  serves  an  elevator  dredge, 
while  two  serve  the  "J.  Israel  Tarte,"  al- 
though at  times  two  tugs  are  needed  with 
the  elevator  dredge^      The  cost  of  the  tug 


T.\BLE  in.— 

■ITEMIZED  COST  OF   DREDGE   WORK    FOU 

;  SE.^SON  OF  1904-1905. 

Stores 

Repairs 

Proportion 

Stone 

Inspection, 

and 

and 

Gen'l  and 

Lifter 

Tug 

Towing, 

Dredges. 

Fuel. 

Wages. 

Board. 

Materials. 

Labor. 

Office  Ex. 

Service. 

Service. 

Sweeping. 

"Laval"    (No.    1) 

$  6,826.68 

$6,619.60 

$2,576.34 

$1,198.77 

$4,752.56 

$1,927.00 

$805.08 

$  8,987.12 

$5,334.05 

"Laurier"     (No.     2) 

4.818.69 

6,599.30 

2.349.22 

1.211.93 

7.330.01 

2,300.00 

805.09 

10.523.07 

5.334.05 

"Lady  Aberdeen"    (No.   3) 

5,023.88 

6,928.41 

2.612.74 

1,408.22 

4.204.59 

2,018.00 

805.08 

9.828.03 

5,334.05 

"Lady    llinto"    (No.    4) 

2.268.14 

2.527.87 

802.15 

1,273.72 

6.055.62 

1.932.00 

805.08 

4.410.43 

5,334.04 

"Lafontaine"    (No.   5) 

6.826.70 

6.883.49 

2.671.07 

1.502.04 

6.303.15 

2.294.00 

805.09 

11.618.12 

5,334.04 

"Baldwin"    (No.    6) 

6,691.94 

6.703.95 

2.608.77 

757.49 

9,956.00 

2,189.00 

805.09 

7,631.30 

5.334.05 

"J.   Israel   Tarte"    (No.   7) 

18,026.59 

19,799.14 

3,337.80 

2.207.02 

4,437.23 

3,808.00 

17,018.16 

10.668,08 

TABLE   IV. — ITEMIZED    COST 

OF   DREDGE 

WORK    FOR 

SE-^SON   OF 

1905-1906. 

Stores 

Repairs 

Proportion 

Stone 

Inspection. 

and 

and 

Gen'l  and 

Lifter 

Tug 

Towing, 

Dredges. 

Fuel. 

Wages. 

Board. 

Materials. 

Labor. 

Offlce  Ex. 

Service. 

Service. 

Sweeping. 

"Laval"    (No.    1) 

$  7,192.94 

$7,254.12 

$2,570.62 

$1,791.19 

$11,670.10 

$5,272.78 

$640.39 

$  8.008.35 

$6,427.98 

"Laurier"    (No.    2) 

6.271.74 

7,097.96 

2.575.38 

2.223.06 

9.248.50 

4,712.08 

640.39 

10.058.56 

6.427.99 

"Lady  Aberdeen"    (No.    3) 

6.974.38 

5.942.18 

2.507.83 

2,150.56 

8.096.56 

4.391.28 

640,39 

9.755.83 

6,427.98 

"Lady   llinto"    (No.    4) 

5,985.04 

7,084.09 

2.542.98 

2.3SS.97 

11.666.02 

5,125.71 

640.38 

S.878.65 

6,427.98 

■Lafontaine"    (No.    5) 

8,256.82 

6,109.65 

2.586.54 

2.174.85 

11,675.55 

5,334.54 

640.38 

12.530.06 

6,427.99 

"Baldwin"    (No.    6) 

7,235.24 

7.124.08 

2.554.09 

2.012.25 

12.400.19 

5,430.57 

640.38 

11.816.17 

6,427.98 

"J.  Israel  Tarte"  (No.  7) 

30,124.05 

13,486.94 

4.209.93 

10,699.73 

16,041.76 

12,873.55 

17,376.09 

12,855.98 

TABLE  V 

. — ITEMIZEE 

1  COST  OF  DRErCE   WORK     FOR    SE.\SON 

OF  190fi-1907. 

Stores 

Repairs 

Proportion 

Stone 

Inspection. 

and 

and 

Gen'l  and 

Lift.r 

Tug 

Towing. 

Dredges. 

Fuel. 

Wages. 

Board. 

Materials. 

Labor. 

Office  Ex. 

Service. 

Service. 

Sweeping. 

"Laval"    (No.    1) 

$  4,398.80 

$5,050.30 

$1,804.54 

$    506.70 

$10,356.16 

$4,203.97 

$36.-|.20 

$6,795,20 

$4,716.12 

"Laurier"    (No.   2) 

3,632.55 

4,977.68 

1,742.01 

1,455.64 

4,735.48 

3.089.23 

365.19 

7.4S5.81 

4.716.12 

"Lady  Aberdeen"    (No.   3) 

4.053.80 

5,084.43 

1,850.58 

662.10 

5,846.78 

3.267.78 

36';. 20 

6.212,62 

4.716.12 

"Lady    Minto"    (No.    4) 

3.914.05 

4,862.22 

1,751.79 

1,123.91 

6,137.92 

3,321.25 

365.19 

7,270.82 

4.716.12 

"Lafontaine"     (No.    5) 

4.964.56 

4,837.01 

1,810.57 

2,061.1.5 

10.364.95 

4,489.38 

365.20 

8.550.29 

4.716,12 

"Baldwin"    (No.    6) 

4,810.06 

4,953.83 

1.809.53 

676.35 

7,761.46 

3.737.30 

365.20 

8.835.10 

4.716.12 

"J.    Israel   Tarte"    (No.    7) 

25,429.48 

9,522.72 

3.125.70 

3,174.12 

13,512.90 

10,226.29 

12,110.37 

9.432.24 

3'S 
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service  could  l>e  divided  iiiidor  the  first  six 
licadings  given  in  the  table.  The  cost  of  in- 
specting, towing  of  dredges  and  sweeping 
of  the  channel  is  shown  in  the  last  coliuiin. 
The  suction  dredge  is  charged  jiist  double 
the  amount  of  the  other  dredges  in  making 
the  distribution  for  the  last  named  item. 

In  Table  VI  the  cost  per  cubic  yard  for 
each  item  given  in  Tables  III,  IV  and  V  is 
shown,  and  also  the  total  cost  per  cubic 
yard.  A  w'ide  variation  in  unit  prices  is 
shown  here.  The  cost  of  fuel  is  in  most 
cases  as  large  an  item  as  wages,  exclusive 
of  board  for  the  men.  The  item  of  labor 
on  repairs  is  also  large.  The  charge  for 
tugs  is  from  about  15  to  2')  per  cent  .\s  the 
dredge  "J.  Israel  Tarte"  only  works  in  soft 
material,  there  is  no  charge  for  the  stone 
lifter  against  it.  The  general  and  office  ex- 
pense does  not  exceed  10  per  cent  of  the 
total  cost.  The  inspection,  towing  and 
sweeping  are  a  large  item. 

The  wages  paid  on  this  work  are  quite 
low  and  long  hours  are  worked.  With  only 
two  shifts  24  hours   are  worked.     If  this 


that  an  increased  depth  of  water  is  needed, 
the  work  of  this  fleet  of  dredges  is  likely  to 
be  continued  for  some  years  to  come. 

This  article  has  been  written  from  data 
furnished  this  journal  by  Mr.  F.  W.  Cowie, 
superintending  engineer,  now  chief  engi- 
neer of  the  Montreal  Harbor  Commision, 
and  from  reports  made  by  him  to  the  De- 
partment of  Marine  and  Fisheries. 


The  Cost  of  Grading  Two  Hundred  Miles 
or  Railroad. 

Mr.  George  C.  McFarlane.  in  an  article 
on  the  Building  of  the  New  Canadian  Trans- 
continental Railroad,  gives,  in  Engineering 
Magazine,  the  following  costs  on  building  a 
section  of  this  railroad. 

As  most  of  our  readers  know,  this  3,400 
miles  of  new  railroad  is  being  built  jointly 
by  the  Canadian  government  and  the  Grand 
Trunk  Pacific,  The  eastern  division,  1,770 
miles,  extending  from  the  Atlantic  Ocean  to 
Winnipeg,  is  being  built  by  the  Dominion 
government,  and  will  be  leased  to  the  rail- 


erage  prices  paid  station  men.  which  is 
also  approximately  what  it  costs  to  take  out 
the  cuts  with  day  gangs,  the  work  will  cost 
the  contractors  for  labor  and  supplies  $8,- 
2.">0,000.  Besides  this  the  camps  and  roads 
cost  $fiOO,noo  to  build;  the  horses,  cars, 
rails,  derricks,  drills,  and  miscellaneous 
equipment  represent  an  initial  investment  of 
$1,345,000;  as  all  kinds  of  contractor's  equip- 
ment depreciate  very  rapidly,  it  is  probable 
that  all  the  contractor's  plant  will  not  be 
worth  over  $600,000;  of  this  the  horses  will 
be  the  principal  item.  The  contractor's 
administration  expenses,  which  include  the 
salaries  of  general  foreman,  walking  bosses, 
time  clerks  and  clerks  in  the  main  offices, 
will  amount  to  $675,000.  This  makes  the 
total  cost  to  the  contractors  for  executing 
$11,000,000  worth  of  rock  excavation  $10,- 
270.000,  leaving  a  profit  of  $730,000  or  6.6 
per  cent.  It  is  thought  the  profit  made  on 
supplies  and  clothing  sold  to  the  men 
would  pay  the  interest  on  the  cash  bond 
furnished  by  the  contractor,  indemnity  in- 
surance and  incidentals. 


Drederes  and  Seasons.  Fuel. 

"Laval"  (No.  D— 

1904-lSOS J0.031 

190.S-1!>06 O.O.iO 

1906-1907 0.027 

"Laurier"   (No.   2) — 

1904-1905 0.032 

1905-1906 0.015 

1906-1907 0.028 

"l^dv  Aberdeen"   (No.   3) — 

1904-1905 0.020 

1905-1906 0.025 

1906-1907 0.016 

"Lady  MInto"   (No.  4)— 

1904-1905 0.040 

1905-1906 0.021 

1906-1907 0.010 

"Lafontaine"  (No.  5) — 

1904-1905 0.012 

1905-1906 0.039 

1906-1907 0.031 

•Baldwin"   (No.  6)— 

1904-1905 0.022 

1905-1906 0.009 

1906-1907 0.009 

"J.  Israel  Tarte"  (No.  7) — 

1904-1905 0.016 

1905-1906 0.015 

1906-1907 0.019 


. — ITEMIZED 

COST   PER 

CL'BIC  Y.^RTl 

OF    nREPniNG    FOR    1 

.'ages. 

Board. 

Stores 

and 

Materials. 

Repairs 
and 
Labor. 

Proportion 
Gen'l  and 
Office  Ex. 

$0,030 
0.050 
0.031 

$0,012 
0.018 
0.011 

$0,006 
0.013 
0.005 

$0,022 
0.080 
0.064 

$0,009 
0.037 
0.027 

0.043 
0.018 
0.038 

0.015 

0.005 
0.013 

0.009 
0.005 
0.011 

0.049 
0.022 
0.036 

0.015 
0.012 
0.024 

0.024 
0.022 
0.021 

0.009 
0.010 
0.007 

0.005 
0.008 
0.002 

0.014 
0.029 
0.023 

0.007 
0.016 
0.012 

0.045 
0.026 
0.012 

0.014 
0.009 
0.004 

0.022 
0.008 
0.003 

O.108 
0.042 
0.015 

0.034 
0.029 
0.008 

0.012 
0.029 
0.030 

0.005 
0.012 
0.010 

0.001 
o.oin 
0.013 

0.018 
0.054 
0.064 

0.004 
0.024 
0.028 

0.022 
0.009 
0.010 

0.009 
0.003 
0.003 

0.003 
0.003 
0.001 

0.033 
0.017 
0.015 

0.007 
0.007 
0.007 

0.017 
0.006 
0.007 

0.003 
0.002 
0.002 

0.002 
0.005 
0.002 

0.004 
0.008 
0.010 

0.003 
0.007 
0.008 

THREE    SE.\SONS. 
Stone 
Lifter 
Service. 

$0,004 
0.005 
0.002 

0.005 
0.002 
0.003 

0.003 
0.002 
0.001 

0.014 
0.003 
0.001 

0.001 
0.003 
0.002 

0.003 
O.OOl 
0.001 


Tup 
Service. 

$0,042 
0.055 
0.042 

0.070 
0.025 
0.058 

0.033 
0.036 
0.024 

0.080 
0.031 
0.017 

0.014 
0.060 
0.053 

0.025 
0.016 
0.017 

0.015 
0.009 
0.009 


Inspection. 
Towing. 
Sweeping. 

$0,025 
0.045 
0.030 

0.038 
0.015 
0.036 

0.018 
0.025 
0.018 

0.095 
0.023 
0.011 

0.010 
0.030 
O.030 

0.017 
0.009 
0.009 

0.010 
0.007 
0.007 


Total. 

$0,181 
0.353 
0.239 

0.276 
0.120 
0.24" 

0.133 
0.173 
0.124 

0.452 
0.182 
0.081 

0.077 
0.261 
0.261 

0.141 
0.740 
0.720 

0.070 
0.059 
0.064 


work  was  being  done  by  or  for  the  U.  S. 
government  three  shifts  would  have  been 
necessary. 

The  features  which  contribute  largely  to 
the  success  of  this  great  work  are  as  fol- 
lows : 

Organization  and  devotion  of  staff  and 
men. 

Perfection  of  plant. 

Design  of  plant  suitable  for  each  class  of 
work. 

Continuity  of  operations,  making  it  possi- 
ble for  very  complete  plant,  shops  and 
trained  men  to  be  available. 

Once  each  year  the  minister  representing 
the  government,  and  the  engineers  meet  and 
go  over  the  work  with  the  representatives 
of  the  shipping  and  commercial  corpora- 
tions. Explanations  of  needs  and  the  steps 
taken  for  improvements  are  exchanged  and 
enthusiastic  efforts  and  approval  result. 

All  this  work  has  been  done  to  obtain  a 
30  ft.  channel,  and  as  the  size  of  the  vessels 
using   the    river   is    steadily   increasing,   so 


road  company.  The  section  between  Ren- 
nie  and  Superior  Junction,  a  distance  of  200 
miles,  is  just  east  of  Winnipeg.  Between 
these  two  points  the  line  traverses  a  re- 
gion of  lakes  and  low  granite  hills,  thus 
making  the  road  a  continual  succession  of 
deep  rock  cuts  and  heavy  fills  over  the  in- 
tervening shallow  lakes,  swamps  and  de- 
pressions. 

This  section  was  let  to  one  contractor 
who  divided  it  up  into  sections,  and  sub- 
contracted to  other  contractors  and  station 
men.  The  work  was  in  an  unsettled  coun- 
try and  trails  and  wagon  roads  had  to  be 
built  from  the  bases  of  supplies.  The  win- 
ter season  was  long.  .Ml  supplies  and  ma- 
terials were  expensive,  owing  to  the  long 
hauls.  At  times  laborers  were  scarce  and 
incfiicient,  when  they  were  paid  from  $2.25 
to  $2.50  per  day.  Later  wages  became  20 
per  cent  lower,  with  a  great  increase  in  its 
eflSciency. 

For  this  200  miles  of  work  the  contractor 
will   receive  about  $11,000,000.     At  the  av- 


The  salaries  and  expenses  of  the  govern- 
ment engineers  in  charge  of  this  $11,000,000 
worth  of  grading,  by  the  end  of  November 
when  the  work  will  be  completed,  will 
amount  to  $370,000,  or  3.4  per  cent.  The 
preliminary  and  location  surveys  for  this 
portion  of  the  line  are  said  to  have  cost 
nearly  $200,000. 

.'\nalysis  of  the  above  gives  the  following 
sub-divisions  of  costs  for  grading  this  200 
miles  of  heavy  rock  work : 
Engineering,   preliminary,   lo-     • 
cation  and  construction....     5.00  per  cent 

Contractors'  profits  6.25  per  cent 

Contractors'  expenses  of  ad- 
ministration        5.75  per  cent 

Construction    of    camps    and 

roads   5.50  per  cent 

Depreciation    of    contractors' 

equipment   7.00  per  cent 

Labor,    explosives    and    sup- 
plies     70.50  per  cent 

Total 100.00  per  cent 


Xoveniber  4,  1908. 
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Roads  and  Streets  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  pa\  ing. 


Petrolithic  Pavement:  Method  of  Con- 
struction, Organization  of  Work- 
ing   Force    and    Data    on 
Work  Done.* 

BY  J.   C.    liLACK. 

A   smooth,   hard   and   durable   road    sur- 
face, which  can  be  constructed  without  ex- 
cessive cost,  has  been  an  object  long  sought, 
and  one,  in  a  measure,  attained  by  a  num- 
ber of  different  processes.     Macadam  in  its 
various   forms   was   the   first  great   step   in 
this  direction,  while  since  its  advent  the  va- 
riety of   methods  and  materials — many   of 
them  patented— has  become  so  great  that  a 
mere    mention    of    them    would    fill    pages. 
From  the  users'  standpoint,  many  forms  of 
construction    have    proved    successful,    but 
from  the  position  of  the  man  who  foots  the 
bills   for  construction  and  maintenance  the 
view    takes,   on    a    different    aspect.      The 
heavy  traffic  of  a  city  must  have  something 
which  will  carry  it,  and  if  the  cost  is  great, 
so,    generally,    are   the    funds    available    to 
meet  it.     But  in  the  city's  residential  dis- 
tricts, in  the  business  and  residence  sections 
of    small   towns   and    villages,   and    in   the 
country   districts,   the   cost    feature   can   be 
given    no    place    of    secondary    importance. 
Petrolithic  pavement  originated  in  south- 
ern  California   some   eight   years   ago,   and 
since  that  time  has  given  such  great  satis- 
faction that  it  is  now  to  be  found  in  many 
parts  of  the  United  States,  and  is  even  se- 
curing a  foothold  in  foreign  countries.   But 
before    discussing     the     advantages    which 
have  led  to  this  popularity,  let  us  consider 
its  construction. 

In  brief,  petrolithic  pavement  consists  of 
a  compacted  mass  of  earth,  crushed  rock  or 
gravel  and  asphaltic  oil.  although,  since  the 
lighter  oils  in  which  the  asphaltum  is  dis- 
solved do  not  remain  permanently  in  the 
pavement,  but  disappear  (mainly  by  evap- 
oration) within  a  few  months  after  its  com- 
pletion, we  may  properly  call  it  a  mixture 
of  earth,  rock  and  asphalt.  The  rock  is  in- 
tended to  act  as  a  wearing  coat,  and  hence 
is  kept  mainly  near  the  surface.  However, 
it  is  not  the  composition,  but  the  manner  in 
which  it  is  treated,  that  constitutes  the  most 
important  and  characteristic  feature  of  a 
petrolithic  pavement,  for  this  is  the  only 
method  in  which  the  entire  material  of  the 
street  is  tamped  into  a  compact  mass  of 
uniform  density. 

.■\fter  the  road  has  been  brought  approxi- 
mately to  grade  and  is  properly  crowned, 
the  surface  is  broken  to  a  depth  of  6  to  9 
ins.,  by  plowing  or  otherwise,  and  then  piil- 
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vcrizcd  by  farm  cultivaturs  and  liarrows  or 
other  machinery.    The  application  of  water, 
often   in   quantities    amounting   to   several 
gallons  to  the  square  yard  of  surface  cov- 
ered, usually  greatly  expedites  the  pulver- 
ization.    .A. Iter  the  ground  is  reduced  to  a 
sufficiently  fine  condition,  oil  is  applied  at 
the  rate  of  three-fourths  of  one  gallon  to 
each  square  yard  of  surface  and  is  culti- 
vated in.     Another  application  of  oil  equal 
to   the   first   is   thdi   made   and   cuhivated, 
after   which   the   ground   is   plowed   6   ins. 
deep,  a  gang  plow  generally  being  most  sat- 
isfactory    for     this    work.      The    plowing 
should  be  such  as  will  thoroughly  turn  the 
furrow,  and  it  will  generally  bring  to  the 
surface  a  small  amount  of  soil  which  has 
been  untouched  by  the  oil.   A  slight  amount 
of  cultivating  or  harrowing  serves  to  work 
out   the   ridges  left   by   the   plow,   and   the 
third  application  of   oil,  amounting  to  one 
gallon  to  the  yard,  is  then  made  and  culti- 
vated in.     .^.fter  this  it  is  advisable  to  put 
on  the  road  grader,  and  it  is  the  writer's 
experience  that  a  liberal  use  of  it  is  effort 
well  spent.     It  will  be  observed  that  up  to 
the  present  stage  all  the  work  on  the  road 
has  been  done  along  longitudinal  lines — ap- 
plying the  oil  and  plowing  must  of  necessi- 
ty be  so  carried  on,  and  while  cultivating 
and  harrowing  may  be  done  zig-zag   fash- 
ion,   it    is    generally    more    satisfactory    to 
work  in  a  straight  line.     While  this  work 
results  in  a  fairly  uniform  mixture  of  soil 
and  oil,  there  is  a  certain  tendency  toward 
the   formation  of  streaks,  and  it  is  in  the 
correction  of  this  that  the  great  benefit  of 
the    road   grader    as   a    mixing    device    be- 
comes apparent.    The  soil  is  in  a  very  loose 
and   finely   divided  condition,   so  that  with 
ihe  grader  blade  set  at  an  angle,  a  deep  cut 
may  be  made,  and  by  thus  shifting  the  ma- 
terial from  side  to  side  a  number  of  times, 
the  streaks  may  be  entirely  removed. 

The  road  is  now  brought  back  to  grade, 
and  the  petrolithic  rolling  tamper  is  set  to 
work.  This  tamper  consists  of  a  roller 
about  3  ft.  in  diameter,  the  surface  of 
which  is  studded  with  iron  teeth  or  feet  9 
ins.  long  and  terminating  in  a  slightly 
rounded  surface  of  about  4  sq.  ins.  area. 
The  total  wxight  of  the  machine  is  be- 
tween 4,800  lbs.  and  5,000  lbs.,  and  as  there 
are  10  or  11  ft.  in  a  row.  the  weight  on 
each  is  approximately  4-50  lbs.,  or  over  100 
lbs.  to  the  square  inch  of  surface.  The  de- 
vice is  patented,  and  is  for  sale  by  the 
Petrolithic  Pavement  Co.  of  Los  Angeles. 
It  is  drawn  by  four  horses,  from  four  to 
six  being  required,  according  to  conditions. 
As  it  passes  over  the  loose  material  of  the 
street,  the   feet  sink  to  a  depth   of  6  or  8 


ins.,  and  being  flat  ended  each  one  leaves  a 
small,  compact  mass  of  earth  and  oil  at  the 
place  it  struck.  In  order  to  secure  uniform 
results  and  prevent  the  too  rapid  tamping,  a 
cultivator  must  be  used  in  connection  witli 
the  tamper.  The  cultivator  should  be  ad- 
justed at  first  to  work  to  approximately  the 
same  depth  as  the  tamper,  but  after  two  or 
three  trips  over  the  ground,  should  be 
raised  a  notch.  After  this  it  should  be 
raised  from  time  to  time,  but  never  more 
than  a  single  notch  at  a  setting,  and  care 
should  always  be  taken  to  avoid  too  great 
liasle  and  consequent  imperfect  tamping.  It 
will  be  observed  that  this  process  builds  the 
pavement  "from  the  bottom  up,"  so  to 
speak,  thereby  producing  a  dense  mass  for 
the  full  thickness. 

When  the  road  has  been  tamped  so  that  2 
or  3  ins.  of  loose  material   remain  on  the 
surface,  the  tamper  should  be  taken  off  and 
liie  surface  smoothed  with  a  road  grader  or 
drag.    After  this,  a  2  or  3  in.  layer  of  VA- 
in.  gravel  or  crushed  rock  should  be  spread 
upon  the  road  and  cultivated  so  as  to  mix  it 
with  the  earth.    The  rock  may  be  spread  by 
hand,  in  which  case  dumping  should  begin 
at  the  end  of  the  road  where  the  wagons 
arrive,  so  that  they  may  travel  over  it  in- 
stead of  over  the  loose  earth,  or  it  may  be 
dumped  in  a  single  line  down  the  center  of 
the  road,  and  then  spread  with  the  grader. 
In  point  of  cost,  one  method  offers   little 
advantage    over    the     others.      The    hand 
spreading  usually  gives  more  uniform   re- 
sults.    .\fter  the  rock  is  spread  and  culti- 
vated, the  last  coat  of  oil,  amounting  to  one 
gallon  to  the  square  yard,  is  applied,  and  the 
ground  again  cultivated.    It  should  then  be 
plowed  as  deeply  as  possible  without  dis- 
turbing the  tamping  already  done.     A  few 
trips  of  the  cultivator  will  smooth  out  the 
surface,  and  the  tamper  may  again  be  set  to 
work.    When  only  a  small  amount  of  loose 
material   (say  an  inch)   remains,  the  culti- 
vator may  be  taken  off  altogctlier,  and  the 
surface    given     a     light    treatment    with    a 
grader  or  drag  before  the  tamper  finishes 
its  work.    A  smooth  roller  will  improve  the 
appearance   of   the   newly   completed   road, 
but  will  add  little  to  its  efficiency  or  dura- 
bility.   The  use  of  water  from  time  to  time 
during  the  work  is  a  necessity,  but  because 
of  varying  conditions  of  weather  and  va- 
riety of  soils,  fixed  rules  for  its  use  are  im- 
possible.    In  general  it  will  be  found  that 
sandy  soils  must  be  kept  wet  from  start  to 
finish  of  work,  while  clay  or  adobe  requires 
comparatively  little  water,  and  that  mainly 
during  the  tamping  process.     If  too  much 
water  is  used  on  soil  of  this  nature,  the  al- 
most inevitable  result  will  be  clogging  of 
machinery  and  consequent  delays.     For  ap- 
plying water,  the  oil  wagons  will  be  found 
entirely  satisfactory. 

It  is  needless  to  remark  that  the  details 
of  building  a  petrolithic  pavement  may  be 
varied  considerably,  and  that  good  results 
can  be  obtained  in  several  ways.  In  fact, 
as  in  many  other  lines,  there  are  no  two 
pieces  of  work  which  can  be  conducted  in 
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exactly  the  same  manner.  The  description 
just  given  is  a  modification  of  Specifica- 
tions No.  (il  of  the  city  of  Los  Angeles,  and 
has  furnislicd  excellent  results.  Some  of 
those  who  have  been  most  successful  with 
this  form  of  construction  prefer  to  put  the 
rock  on  the  road  before  any  tamping  has 
been  done.  This  is  cultivated,  and  after  the 
final  coat  of  oil  has  been  applied  is  plowed 
under.  It  might  be  thought  that  this  would 
result  in  the  rock  being  distributed  through 
so  great  a  thickness  of  soil  that  its  value  as 
a  wearing  surface  would  be  lost,  but  the 
fact  is  that  even  when  plowed  under  as 
nuich  as  (J  ins.  the  cultivation  rapidly  brings 
it  to  the  top.  If  it  is  attempted  to  mix  it 
wiUi  too  small  a  quantity  of  soil,  a  large 
amount  of  rock  will  remain  loose  on  the 
surface,  and  must  be  removed  entirely  from 
the  street. 

Most  of  the  older  petrolithic  roads  of 
southern  California  were  built  without  the 
use  of  any  rock  or  gravel,  and  the  satisfac- 
tion they  have  given  proves  that  where  the 
price  of  rock  is  high  and  the  keeping  down 
of  expenses  imperative  an  excellent  pave- 
ment may  be  built  of  nothing  but  the  nat- 
ural material  of  the  street  mixed  with  oil. 

As  to  the  character  of  soil  in  which 
petrolithic  pavement  may  sucessfully  be 
built,  almost  anything  will  do,  provided  it  is 
free  from  a  large  amount  of  alkali  or -other 
ingredient  which  will  cause  decomposition 
of  the  oil.  In  sand  the  adhesive  qualities  of 
the  oil  will  hold  the  particles  together  and 
make  possible  a  good  road,  where  other- 
wise some  expensive  paving  material  would 
be  necessary.  No  soil  gives  better  results 
than  adobe,  although  it  is  hard  to  work, 
and  consequently  may  slightly  increase  the 
cost.  Between  the  extremes  of  sand  and 
adobe  equal  satisfaction  will  be  found. 

The  greater  the  amount  of  asphalt  in  the 
oil,  the  better,  and  the  specifications  of  the 
city  of  Los  Angeles  require  a  minimum  of 
70  per  cent.  Natural  oils  having  this  amount 
of  asphalt  are  difficult  to  obtain,  but  the 
Sunset  District  produces  some  which  run 
from  To  to  80  per  cent  or  even  more.  These 
arc  used  exclusively  for  road  oils,  and  can 
generally  be  had  at  a  reasonable  price,  say 
50  cts.  pck  barrel  of  42  gallons.  Refinery 
products  or  residuums  are  frequently  used, 
and  these  prove  satisfactory  when  the  quali- 
ty of  the  asphalt  contained  in  them  is  unim- 
paired. The  objection  to  their  use  arises 
from  the  fact  that  an  overheated  or  burned 
asphalt  lacks  the  adhesive  qualities  neces- 
sary in  a  good  road  oil.  A  special  and  ex- 
pensive test  is  necessary  to  determine 
whether  overheating  has  taken  place,  and  as 
it  should  be  applied  10  every  carload,  besides 
causing  delay,  it  will  form  quite  an  item  of 
expense.  Care  should  be  taken  to  get  an 
oil  comparatively  free  from  water  and 
sediment,  many  specifications  requiring  the 
rejection  of  all  oil  containing  more  th.m  2 
p.-r  cent  of  such  foreign  matter. 

It  is  commonly  required  that  the  oil  be 
applied  to  the  road  at  a  temperature  of  not 
less  than  150  degrees  F.,  and  some  oils,  be- 


cause of  their  viscosity,  cannot  be  easily 
handled  at  a  lower  temperature.  Although 
there  are  still  some  advocates  of  the  use  of 
cold  oil,  the  general  opinion  is  "the  hotter 
the  better."  For  heating  the  oil  a  portable 
boiler  of  some  sort  is  generally  used.  The 
oil  may  be  heated  in  the  cars  in  which  it  is 
delivered,  which  are  usually  equipped  with 
steam  pipes  for  this  purpose,  or  it  may  be 
run  into  a  tank  or  pit  in  which  a  steam  coil 
has  been  set.  In  soil  of  a  clayey  nature,  a 
pit  without  lining  may  be  used,  as  the  oil 
will  penetrate  the  ground  only  a  fe%v  inches. 
.An  oil  pump  with  the  necessary  valves  and 
connections  for  unloading  from  car  and 
loading  into  wagons,  will  complete  the 
heating  establishment. 

Oil  tank  wagons  arc  built  of  various  ca- 
pacities, the  common  sizes  holding  from  800 
to  1,000  gallons.  The  distributers,  of 
which  there  are  several  good  designs,  arc 
attached  to  the  rear  of  the  tank,  and  spread 
the  oil  for  a  width  of  6  or  7  ft.  Some  arc 
divided  into  three  or  four  sections,  so  that 
a  narrower  strip  may  be  covered  if  desired. 
The  oil  holds  its  heat  very  well,  and  if 
conditions  demand,  the  heating  plant  may 
be  situated  several  miles  from  the  work 
and  still  allow  of  tlie  delivery  of  oil  at  the 
required  temperature. 

Warm  weather  is  desirable  for  carrying 
on  the  work,  as  when  it  is  cold  the  oil 
tends  to  drag  or  form  into  chunks,  with  re- 
sulting irregularities  and  soft  spots  in  the 
finished  roadway.  The  road  may  be 
opened  for  traffic  as  soon  as  the  tamping  is 
finished. 

.\  complete  outfit  for  building  petrolithic 
pavement  will  be  about  as  follows,  though, 
of  course,  the  magnitude  of  the  work  will 
determine  the  number  of  pieces  of  ma- 
chinery necessary.  It  is  often  possible  to 
rent  a  portion  of  the  plant,  and  some  cities 
have  their  own  outfits,  which  they  are  pre- 
pared to  rent  to  contractors,  generally  at  so 
much  a  block ; 

1  foreman. 

1  grader  man  and  oil  wagon  operator. 

1  fireman. 

7  teamsters. 

3  laborers. 

35  horses  or  mules. 

1  portable  steam  boiler,  with  fittings. 

1  oil  pump  and  connections. 

1  pit  or  tank  of  not  less  than  10,000  gal- 
lons' capacity,  and  fitted  with  steam  heat- 
ing coils. 

1  oil  wagon  and  distributer. 

1  road  grader. 

1  road  drag  (home  made). 

3  dump  wagons,  for  rock. 

1  rooter  plow. 

1  gang  plow. 
3  cultivators. 

2  tampers. 

The  accompanying  figures  give  an  aver- 
age of  the  amount  of  labor  and  material 
per  1,000  sq.  ft.  on  several  streets,  all  of 
which  were  in  clay  or  adobe  soil.  In  sandy 
soil  more  tamping  and  more  water  are  re- 
quired, but   the  preliminary  work   is   much 


easier.  The  amount  of  work  necessary  va- 
ries widely,  and  depends  entirely  on  local 
conditions,  but  by  inserting  rates  of  wages 
and  costs  of  materials  in  this  table  an  ap- 
proximation to  the  cost  of  doing  the  work 
may  be  obtained.  Proper  allowance  must, 
of' course,  be  made  for  interest  and  depre- 
ciation or  for  rental  of  plant. 

Hours. 

Superintendence     2.10 

Pulverizing. 
Rooter    plow    with    6-horse    team    and 

driver    ■13 

Cultivator,  with  4-horse  team  and  driver  .42 
Tamper  with  6-horse  team  and  driver..   .23 

Hand   labor 23 

Oiling. 
Oil — 3%  gallons  per  square  yard. 400  gallons 

Fuel   oil 10   gallons 

Hours. 

Fireman,   heating  oil 2.00 

Oil  wagon  with  6-horse  team  and  driver  .77 

Oil  wagon  operator .47 

Hand   labor 1" 

Mi.ving. 
Rooter     plow     with    6-horse   team   and 

driver    1" 

Gang  plow  with  4-horse  team  and  driver  .30 
Cultivator  with  4-horse  team  and   driver. 2.40 

Hand   labor 80 

Watering. 
Water — 5%  gallons  per  sq.  yd.. 010  gallons 

Hours. 
Water   wagon   with   tJ-horse   team   and 

driver    58 

Crushed  Rock. 
Crushed  rock,  spread  3  ins.  deep. 9.3  cu.  yds. 

Hours. 

Wagons    (hauling)    with   2-horse   team 

and   driver 6.17 

Labor,  loading  into  wagons 4.67 

Labor,  spreading  rock  on  roadway 97 

Grading. 
Road    grader    with    6-horse    team    and 

driver    55 

Grader    man 55 

Road  drag  with  4-horse  team  and  driver  .10 

Tamping. 

Tamper  with  6-horse  team  and  driver.. 2.50 

Cultivator  with  4-horse  team   and  driver.  1.20 

Smooth  Rolling. 

Roller  with  6-horse  team  and  driver 30 

Miscellaneous  Work. 
Labor — Removing    large    stones,   trim- 
ming up,  etc 1.00 

Wagons  with  2-horse  teams  and  driv- 
ers     17 

At  the  present  time  contract  prices  in 
southern  California,  where  competition  is 
keen,  range  from  3  to  4  cts.  per  square  foot, 
but  in  the  vicinity  of  Berkeley,  because  of 
the  greater  cost  of  oil  and  the  shorter  sea- 
son during  which  work  may  be  carried  on, 
they  would  be  higher.  Where  oil  of  proper 
composition  is  unobtainable,  other  products 
may  be  used.     At  Laurelton,  on  Long  Is- 
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land,  tarvia  has  been  successfully  employed, 
as  described  in  Engineering-Contracting, 
Sept.  16,  1908. 

As  to  the  success  of  petrolithic  pave- 
ment, the  fact  that  several  of  the  towns  of 
southern  California,  in  which  it  has  been 
used  the  longest,  arc  now  adopting  it  al- 
most exclusively,  while  its  use  on  the  resi- 
dence streets  of  Los  Angeles,  Pasadena 
and  other  cities  is  steadily  increasing, 
speaks  sufficiently.  In  the  vicinity  of  Berke- 
ley it  may  be  found  at  the  Broadmore 
Tract.  San  Leandro.  at  Vallcjo  and  Anti- 
och. 

.■\side  from  low  first  cost  and  ease  of 
maintenance  and  repairs,  the  qualities  which 
have  led  to  the  popularity  of  petrolithic 
pavement  are  its  smoothness  of  surface 
and  nearly  dustless  condition,  its  silence 
under  traffic  and  its  resistance  to  the  wear 
of  automobile  tires. 


Experimental  Earth  Roads  in  Illinois.* 

Tile  must  important  problem  to  solve  in 
road  building  in  Illinois,  is  the  possible 
utilization  of  the  heavy  soils  in  such  a 
manner  as  will  produce  a  road  which  will 
be  able  to  sustain  trafific  satisfactorily  the 
year  ar.ound.  Until  more  failures  are  en- 
countered and  fewer  methods  left  untried, 
it  it  believed  that  this  problem  is  not  in- 
surmountable. 

As  a  beginning  on  this  work,  there  was 
constructed  a  stretch  of  earth  road  in  a 
manner  somewhat  different  than  is  usually 
employed.  It  was  the  intention  when  this 
work  was  undertaken  to  experiment  with  a 
mixture  of  tars  and  oils  with  the  earth  to 
the  end  that  some  waterproof  coating 
might  be  formed  in  a  comparatively  inex- 
pensive manner  that  would  be  durable  un- 
der  ordinary  conditions  of  traffic. 

This  part  of  the  work  it  was  impossible 
to  carry  out  from  the  fact  that  the  season 
was  so  rainy  during  the  summer  of  1907 
that  at  no  time  were  the  roads  sufficiently 
dry  to  attempt  the  application  of  eitlier  tar 
or  oil.  This  work  will,  however,  be  carried 
on  during  1908,  if  the  weather  conditions 
are  favorable. 

The  following  is  an  account  of  the  earth 
road  experiments  as  far  as  undertaken.  It 
is  believed  that  this  work  is  well  worth 
doing,  and  that  it  is  the  best  method  of 
preparing  the  earth  roads  for  maintenance 
with  a  road  drag.  Similar  experiments  on 
other  soils  will  be  undertaken  during  the 
coming  season. 

During  1907  a  stretch  of  road  near 
Springfield,  Sangamon  county  was  selected 
and  construction  undertaken  in  the  follow- 
ing manner :  The  road  roller  was  pro- 
vided with  very  blunt-ended  spikes  or 
spuds  set  in  the  rear  wheels  of  the  roller 
in  the  place  in  which  the  usual  spikes  are 
fastened.  Thes  spikes  or  spuds  were  circu- 
lar and  4  ins.  wide  at  the  end  and  6  ins. 
broad    at    the   base.     They    are   tapered    in 


•From  the  annual  report  of  the  Illinois 
Highway  Commission,  Mr.  A.  N.  Johnson, 
State  Engineer. 


this  manner  so  that  as  the  roller  moves 
over  the  road  they  will  not  tear  up  the 
edges  of  the  holes  they  make.  On  a  lO-ton 
roller  it  is  estimated  that  the  pressure  of 
these  spuds  upon  the  road  surface  is  about 
500  lbs.  per  square  inch.  As  the  road  be- 
comes hard,  the  entire  weight  of  a  single 
driver  was  borne  up  by  one  of  the  spuds, 
thus  producing  this  large  pressure.  On 
some  sections  the  road  was  first  plowed. 
The  material  was  drawn  to  one  side  of  the 
road  which  was  then  graded  and  rolled 
with  the  spuds  in  the  wheel  until  the  road- 
bed was  firmly  compacted.  The  earth  was 
thrown  back  on  the  road  in  layers,  and 
rolling  continued  until  the  compacted  layer 
was  about  18  or  20  ins.  in  thickness,  ex- 
tending for  about  16  ft.  Owing  to  the 
very  wet  weather,  the  work  on  the  Spring- 
field section  was  not  completed  before  it 
was  necessary  to  start  a  similar  piece  of 
work  at  Bement,  Piatt  county,  where  tlie 
road  commissioners  were  very  anxious  that 
the  work  should  be  done,  and  arrange- 
ments had  been  made  to  do  the  work  at  a 
certain  time.  At  Bement  about  1%  miles 
of  road  were  'constructed.  The  method  of 
construction  on  the  different  sections  was 
somewhat  varied.  One  was  matle  by  cut- 
ting out  the  center  portion  of  the  road 
until  a  broad  trench  8  or  10  ins.  deep  was 
formed  for  a  width  of  12  to  15  ft.  The 
bottom  of  this  trench  was  then  rolled  as 
already  described.  The  surface,  after  the 
roller  had  gone  over  the  road,  had  very 
much  the  appearance  of  a  huge  waffie  as 
the  spuds  had  filled  it  full  of  holes.  The 
rolling  was  continued  in  this  manner  until 
the  spuds  penetrated  scarcely  one-half  inch. 
The  earth  that  was  dug  from  the  trench 
was  replaced  and  the  rolling  continued 
until  the  center  of  the  road  was  firm  and 
compact. 

Another  section  of  the  road  was  made 
in  practically  the  same  manner  with  the 
exception  of  cutting  out  the  trench  as  this 
was  not  believed  to  be  essential.  The  sur- 
face was  well  rolled  and  the  material 
worked  in  from  the  sides  and  spread  with 
the  road  grader,  rolling  continuing  in  the 
meantime.  Special  care  was  taken  of  the 
drainage  and  the  ditches  were  shaped  with 
very  sloping  sides  to  prevent  their  caving 
in. 

On  another  section  the  spuds  were  re- 
moved from  the  wheels  and  the  earth  was 
rolled  with  the  smooth  wheels.  This  is 
not  believed  to  give  as  good  results  as 
where  the  earth  is  tamped  in  with  the 
spuds  as  just  described. 

The  idea  of  this  method  of  construction 
was  based  on  the  theory  that  a  thick 
layer  of  well  compacted  clay  or  impervious 
earth  will,  if  given  the  proiier  oval  shape, 
shed  water,  and  not  become  as  muddy  or 
cut  through  as  readily  as  is  ordinarily  the 
case. 

The  road  was  inspected.  .March  9,  1908, 
and  the  surface  found  to  be  very  much  cut 
up.  The  road  did  not,  however,  contain 
as  much  water,  nor  was   it  cut  nearly  as 


deep  as  the  roads  which  had  not  been 
graded  and   rolled. 

.•Vn  examination  of  the  road-bed  showed 
there  was  perhaps  an  average  of  4  or  5  ins. 
of  mud,  below  which  the  road-bed  was 
solid  and  contained  but  little  moisture.  The 
character  of  the  soil,  however,  which  is  an 
extremely  sticky  "gumbo,"  rendered  the 
road  practically  as  difficult  to  travel  dur- 
ing the  wettest  period  as  other  roads.  In- 
deed, it  was  found  at  times  that  owing 
to  the  fact  that  the  road  surface  of  the  ex- 
perimental road  was  somewhat  drier,  it 
was  actually  more  inconvenient  for  traffic 
than  roads  which  were  much  wetter.  This 
is-  explained  by  the  fact  that  this  soil  is 
such  that  when  it  contains  a  certain  amount 
of  moisture,  it  adheres  to  the  wheels  and 
practically  prohibits  travel ;  if  it  is  either 
wetter  or  drier  than  this  particular  condi- 
tion, the  mud  does  not  adhere  to  the 
wheels. 

The  surface  of  this  road  remained  in- 
tact and  offered  no  impediment  to  traffic 
until  the  first  frost  appeared.  It  was  then 
observed  that  the  road  peeled  up  in  cakes, 
clinging  to  the  wheels  and  made  extremely 
bad  going.  A  number  of  ■  attempts  have 
been  made  during  the  winter  to  drag  the 
road,  but  at  no  time  has  there  been  suf- 
ficient moisture  on  the  road  to  drag  it  prop- 
erly. There  is  little  doubt  but  that  this 
road  will  dry  out  and  become  good  consid- 
erably earlier  than  adjoining  roads. 

The  question  to  be  decided  is.  whether 
or  not  the  road  by  this  treatment  was 
enough  better  on  the  whole  to  pay  for  this 
work  that  was  done  at  a  cost  of  $2-50  to 
$•300  a  mile.  It  is  the  opinion  of  a  num- 
ber of  the  residents  and  those  who  have 
used  the  road  that  this  is  the  case. 

Where  repeated,  it  will  probably  be  a 
very  great  advantage  not  to  work  the  road 
for  as  great  a  width  and  leave,  if  possible, 
the  grass  or  sod  undisturbed  at  least  at 
one  side  of  the  road,  which  will  afford, 
where  the  soil  is  stickiest,  a  place  where 
vehicles  can  travel  more  conveniently  than 
upon  the  sticky  road  surface,  proper.  There 
is  little  question  that  roads  of  this  charac- 
ter would  be  vastly  improved  if  it  were 
possible  to  cover  them  with  sand  which 
would  become  incorporated  with  the  soil. 
This  method,  it  is  imderstood,  has  been 
tried  to  some  extent  in  portions  of  Mason 
county  and  proved  successful. 

There  is,  however,  difficulty  in  many 
places  where  there  is  gumbo  soil  to  obtain 
sand  at  a  cost  that  would  justify  this  treat- 
ment. 

It  will  be  the  endeavor  to  make  similar 
experiments  in  earth  road  construction  on 
other  varieties  of  soil.  Experience  has 
shown  that  on  many  well  traveled  roads 
dragging  is  only  partially  successful  where 
the  traffic  is  so  great  as  to  cut  up  the  road 
before  it  has  time  to  harden,  but  if  this 
road  could  be  put  in  good,  hard,  smooth 
shape  to  begin  with,  it  could  be  maintained 
in  very  much  better  condition  with  the 
drag  than  otherwise. 
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Note:  This  section  is  devoted  to  methods  ami  cost  articles  on  construction 
«ork  not  properly  cominj;  under  an>  of  the  prcccilinj;  classifications. 


The  Equipment  for  the  Electric  Opera- 
tion of  the    St.  Clair  Tunnel  of 

the  Grand  Trunk  Railway.* 
The  St.  Clair  Tunnel  was  opened  for 
traffic  in  1890  by  the  St.  Clair  Tunnel  Co., 
organized  as  a  subsidiary  company  to  the 
Grand  Trunk  Ry.  The  tunnel,  located  un- 
der the  St.  Clair  river,  is  the  connecting 
link  between  the  terminal  of  the  Western 
Division  at  Port  Huron,  Mich.,  and  the 
terminal  of  the  Eastern  Division  at  Sarnia. 
Ont.     The  length  of  the  tunnel  from  portal 


ivard  toward  the  oast,  just  enough  to  pro- 
vide for  the  proper  drainage  of  any  seep- 
age water. 

A  single  track  extends  through  the  tun- 
nel, while  a  double  track  is  laid  in  both 
of  the  tunnel  approaches.  The  necessary 
tracks  for  handling  the  freight  and  passen- 
ger traffic  are  provided  in  the  yards  at 
Port  Huron  and  Sarnia.  The  map  and 
Iirofile  of  the  zone  operated  by  the  St. 
Clair  Tunnel  Co.  is  shown  by  Fig.  1.  The 
tracks  in  the  yards  and  on  the  tunnel  ap- 


iiito  waste-  rlitclus  on  the  bank  above  by 
means  of  pumps  of  large  capacity.  Re- 
taining levees  have  been  constructed,  so  ar- 
ranged as  to  impound  a  large  proportion 
of  the  water  falling  on  the  approaches.  By 
thip  method  the  pumps  have  to  handle  only 
the  water  falling  on  the  central  I'ortion 
of  the  approach  during  the  rainstorm. 
Later  the  impounded  water  is  discharged 
into  the  pump  sump  by  valves  provided 
for  the  purpose. 

As  is  evident,  this  pumping  service  is  of 
great  importance  in  the  operation  of  the 
tunnel,  as,  should  the  tunnel  become  flood- 
ed with  water,  entire  interruption  of 
the  traffic  would  ensue.  For  the  operation 
of  the  steam  drainage  pumps,  boiler  plants 
were  provided  at  each  portal,  and  attend- 
ants were  constantly  on  duty,  it  being  nee- 
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Fig.  1 — Map  and  Profile  of  Zone  Operated    by  St.  Clair  Tunnel  Co. 


to  portal  is  6,032  ft.  .  The  open  tunnel  ap- 
proaches are  of  considerable  magnitude, 
that  on  the  Port  Huron  side  being  slightly 
over  2,500  ft.  in  length,  while  that  on  the 
Sarnia  side  is  nearly  3,.300  ft.  in  length,  the 
total  distance  between  the  American  and 
the  Canadian  summits  being  12,000  ft.,  or 
about  2%  miles.  The  grade  on  the  tunnel 
approaches  and  the  inclined  sections  of  the 
tunnel  is  2  per  cent,  while  the  flat  middle 
section  of  the  tunnel,  about  1,700  ft.  in 
length,  has  a  grade  of  0.1  per  cent  down- 


•Condensed  from  a  description  prepared  by 
F.  A.  Sager.  Assistant  Engineer,  with  Bion 
.T.  Arnold. 


[iroaches  arc  shown  u<  a  large  scale  in  the 
same  drawing. 

The  tunnel  shell  consists  of  cast 
iron  rings  built  up  in  sections,  the  inside 
diameter  being  about  111  ft.  The  hydraulic 
shield  was  used  in  advancing  the  bore  from 
each  of  the  tunnel  portals.  .-K  vertical 
shaft  was  sunk  near  the  bank  of  the  river 
on  both  the  American  and  Canadian  sides. 

The  disposal  of  the  rainfall  on  the  tunnel 
approaches  required  particular  attention. 
The  areas  of  the  Port  Huron  and  Sarnia 
approaches  are  appro.ximately  11  and  13 
acres  respectively  Water  precipitated  on 
these  areas  during  a  rainfall  is  discharged 


essary  to  keep  up  steam  during  a  large  part 
of  the  year  in  order  to  take  care  at  a 
moment's  notice  of  any  rainfall  that  might 
occur. 

Four  steam  locomotives  of  special  design 
had  been  in  commission  since  the  construc- 
tion of  the  tunnel  for  handling  the  freight 
and  passenger  traffic.  They  were  designed 
to  provide  the  necessary  high  tractive  ef- 
fort required  to  operate  the  trains  over 
the  grades  in  the  tunnel  and  on  the  ap- 
proaches, and  arranged  to  burn  anthracite 
coal,  in  order  to  minimize  the  inconveni- 
ence due  to  excessive  smoke  in  the  tunnel. 
These  locomotives  have  fiven  good  account 
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of  themselves  and  have  handled  the  traffic 
in  a  satisfactory  way  throughout  their  ser- 
vice. Their  maximum  tractive  effort  lim- 
ited the  weight  of  the  trains  handled  to 
about  760  tons,  and  even  with  this  load  the 
speed  up  the  2  per  cent  grade  was  often 
very  slow.  With  the  constantly  increas- 
ing traflic,  at  times  the  capacity  of  the  tun- 
nel with  its  steam  equipment  was  taxed  in 
liandJing  the  tonnage  delivered  to  the  Tun- 
nel company  by  the  adjacent  divisions  of 
the  Grand  Trunk  Ry.,  and  it  was  thought 
desirable  to  make  such  changes  in  the  oper- 
ation of  the  tunnel  as  would  increase  its 
possible  capacity  for  handling  traffic,  and 
at  the  same  time  obviate  the  danger  and  in- 
convenience due  to  the  presence  of  the 
locomotive  gases  in  the  tunnel. 

Proposed  Systems  for  Increasing  Capac- 
ity.— The  advantage  of  the  use  of  electric 
locomotives,    on    account    of   the    freedom 


current  system  both  with  and  without  bat- 
tery, as  well  as  estimates  on  the  alternating 
current  systems.  Complete  specifications 
were  prepared,  covering  both  the  direct 
and  alternating  current  systems,  and  propo- 
sitions on  these  received  and  considered. 
Decision  was  finally  made  in  favor  of  alter- 
nating current,  using  a  3-phase  system  for 
the  distribution  of  power  required  for 
pumping  and  for  shop  motors  with  single 
phase  distribution  for  locomotives  and 
lighting. 

Serz'ice  Conditions  and  Requirements. — 
The  St.  Clair  Tunnel  Co.  is  operated  as 
an  independent  division  of  the  railroad, 
the  trains  being  delivered  by  the  Western 
Division  in  the  yards  at  Port  Huron,  and 
taken  by  the  tunnel  locomotives  through 
the  tunnel,  and  delivered  to  the  Eastern 
Division  at  the  yards  in  Sarnia,  the  west- 
bound trains  being  handled  in  the  reverse 


Fig.  2 — Electric   Locomotive   in   Sarnia    Yards. 


from  smoke  and  the  attendant  discomfort, 
together  with  the  possible  greater  econ- 
omy in  operation,  led  finally  to  the  decis- 
ion to  provide  an  electrical  equipment  to 
handle  the  tunnel  service,  this  equipment 
to  provide  for  the  operation  of  the  trains 
through  the  tunnel  by  means  of  electric 
locomotives ;  the  handling  of  tlie  drainage 
and  seepage  water  by  means  of  electric 
pumps :  the  lighting  of  the  passenger  sta- 
tions, the  tunnel  and  the  round  houses  by 
electricity,  as  well  as  furnishing  a  certain 
amount  of  power  to  the  roundhouses ;  also, 
provision  was  made  for  a  limited  amount 
of  outside  lighting  in  the  form  of  arc 
lamps.  The  different  electrical  systems 
available  for  such  service  were  considered, 
and  estimates  as  to  the  relative  cost  and 
efficiency  of  the  various  systems  were  pre- 
pared and  submitted  to  the  Tunnel  com- 
pany.    These  estimates   covered   the  direct 


order.  The  steam  locomotives  operating 
on  the  divisions  adjacent  to  the  tunnel  are 
never   operated  through   the  tunnel. 

In  order  to  increase  the  capacity  of  the 
tunnel,  it  was  desirable  to  provide  for  the 
maximum  practicable  tractive  eflfort  in  the 
new  locomotives.  The  capacity  limit  was 
determined  by  the  maximum  pull  to  which 
it  was  deemed  wise  to  subject  the  draw- 
bars on  the  mixed  rolling  stock  that  must 
be  handled,  without  danger  of  breaking 
trains  in  two.  For  this  reason  the  locomo- 
tives were  specified  of  sufficient  capacity  to 
develop  a  drawbar  pull  of  50,000  lbs.,  when 
operating  at  a  speed  of  10  miles  per  hour. 
It  was  estimated  that  such  a  locomotive 
would  be  able  to  make  the  complete  trip 
through  the  tunnel  from  terminal  to  ter- 
minal with  a  1,000-ton  train  in  15  minutes, 
or  four  1,000-ton  trains  per  hour,  which 
would  provide  a  capacity  for  traffic  about 


three   times   larger  than   the  actual   maxi- 
mum demands  up  to  the  present  time. 

It  was  estimated  that  the  pumping  ser- 
vice, for  which  adequate  provision  must  be 
made,  would  require  the  installation  at  the 
Sarnia  portal  of  two  pumps  each  of  capac- 
ity of  5,500  gallons  per  minute,  and  at  the 
Port  Huron  portal  the  installation  of  two 
pumps  each  with  a  capacity  of  4,000  gallons 
per  minute.  To  provide  absolute  continu- 
ity of  service,  duplicate  pumping  equip- 
ments were  provided  in  each  portal,  as  well 
as  duplicate  feeder  lines  leading  from  the 
power  plant  to  the  pump  houses.  As 
noted  above,  the  pumps  must  always  be  in 
readiness  for  operation  day  and  night 
throughout  the  entire  year,  which  in  case 
of  electrical  pumps  simply  necessitates  the 
presence  in  the  pump  house  of  a  pump 
operator  and  the  continuous  operation  of 
the  power  plant. 

The  lighting  service  to  be  provided  for 
is  of  minor  importance  in  so  far  as  the 
amount  of  power  required  at  both  Sarnia 
and  Port  Huron  is  concerned,  this  being 
somewhat  less  than  100  kw.  The  power 
requirement  for  motors  in  the  round  houses 
at  Port  Huron  and  Sarnia  is  about  100  kw. 
for    both   shops. 

To  furnish  electrical  energy  for  the  ser- 
vice outlined  above,  the  provision  must  be 
made  in  the  power  plant  for  supplying  sin- 
gle phase  current  for  the  electrical  locomo- 
tives, .S-phase  current  for  the  pumping  ser- 
vice, and  3-phase  and  single  phase  cur- 
rent both  for  the  power  and  lighting  ser- 
vice at  various  points  throughout  Port 
Huron  and  Sarnia,  as  well  as  for  a  small 
amount  of   arc  lighting. 

Locomotives. — Three  locomotives  Fig.  2 
have  been  provided  for  this  service,  each 
consisting  of  two  half-units,  each  half-unit 
mounted  on  ihree  pairs  of  axles  driven 
through  gears  by  three  single  phase  motors 
with  a  nominal  rating  of  2.50  H.  P.  each, 
the  nominal  horse  power  of  the  complete 
locomotive  unit  being  1,500.  In  so  far  as 
the  electric  motors  have  a  very  liberal  over- 
load rating,  it  is  easily  possible  to  develop 
2,000  H.  P.,  and  on  occasion  in  excess  of 
this,  in  one  locomotive.  The  half-units 
are  duplicate  in  every  respect,  and  as  the 
multiple  unit  system  of  control  is  used,  they 
can  be  operated  when  coupled  together 
with  the  same  facility  that  a  single  phase 
half-unit  can  be  operated. 

As  previously  stated,  the  locomotives  are 
designed  to  develop  a  drawbar  pull  of  50,- 
000  lbs.  at  the  comparatively  low  speed  of 
ten  miles  per  hour.  The  locomotives  are 
powerful  enough  to  start  a  1,000-tQn  train 
on  a  2  per  cent  grade  in  case  this  should 
be  necessary,  .^t  a  test  made  on  a  half- 
unit,  using  a  dynometer  car,  it  was  found 
that  a  single  half-unit  developed  43,000 
lbs.  drawbar  pull  before  slipping  the 
wheels.  This  was  done  on  a  comparatively 
dry  rail,  with  a  liberal  use  of  sand.  On 
this  basis  it  would  be  possible  to  develop 
about  86,000  lbs.  drawbar  pull  with  a  com- 
plete locomotive.    The  maximum  speed  of 
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the  loconiotivis  is  Mri  inilis  \;vr  lioiir. 
However,  it  is  not  the  intcnlitui  of  the 
Tunnel  Company  to  npcrale  the  locomo- 
tives at  a  sped  in  excess  of  30  miles  per 
hour.  Speed  indicators  are  provided, 
which  indicate  on  a  large  dial,  located  in 
the  locomotive  cab  near  the  engine  driv- 
er's seat  the  speed  at  which  the  locomotive 
is  running,  and  at  the  same  time  record 
the  speed  throughout  the  length  of  the  run. 
This  assists  the  locomotive  driver  in  keep- 
ing the  speed  of  trains  within  prescribed 
limits  at  all  times,  and  furnishes  records 
of  the  exact  speed  of  the  trains  throughout 
all  trips,  for  the  inspection  of  the  superin- 
tendent of  the  tunnel. 

The  locomotive  cab  is  rectangular  in  sec- 
tion, constructed  of  sheet  metal  supported 
by  structural  steel  shapes.  Inside  of  the 
cab  are  located  practically  all  of  the  appa- 
ratus used  in  connection  with  the  locomo- 
tive, with  the  exception  of  the  motors  and 
the  brake  rigging.  Included  in  this  appa- 
ratus is  a  single  phase  transformer  used  for 
reducing  tlie  voltage  from  3,300  to  a  volt- 
age suitable  for  application  to  the  motor. 
The  transformer,  as  well  as  the  motors,  are 
air-cooled,  the  supply  of  air  being  furnished 
by  an  electrically  driven  blower,  also  lo- 
cated in  the  locomotive  cab.  The  blower  is 
driven  by  a  single  phase  motor,  the  cur- 
rent being  supplied  at  100  volts  by  a  tap 
from  the  main  transformer.  With  the  mod- 
erate supply  of  cooling  air  furnished  by 
the  blower  fan,  both  transformers  and  mo- 
tors are  able  to  operate  at  full  capacity 
with  comparatively  little  increase  in  tem- 
perature above  that  of  the  surrounding  air. 
The  air  for  the  cooling  is  taken  through  a 
suitably  designed  shutter  located  in  the 
side  of  the  locomotive  cab,  and  is  dis- 
tributed through  sheet  metal  ducts  installed 
under  the  cab  floor  to  the  three  motors 
under  the  cab,  and  to  the  transformer. 
From  the  latter  the  air  passes  either 
through  an  opening  in  the  floor  of  the  cab 
into  the  open  air,  or,  if  desired,  into  the 
interior  of  the  cab.  In  the  latter  case  an 
appreciable  amount  of  heat  can  be  secured 
from  the  main  transformer  for  utilization 
in  heating  the  cab  during  cold  weather. 

Motor  driven  air  compressors  are  also 
located  in  the  cab.  The  air  brake  equip- 
ment is  of  the  standard  type  used  for  elec- 
tric cars  and  locomotives,  with  the  excep- 
tion of  the  motors,  which  are  single  phase. 
They  are  operated  by  means  of  an  electric 
controller,  which  serves  to  keep  the  nor- 
mal air  pressure  at  about  100  lbs.  The 
compressed  air  is  used  for  the  purpose  of 
operating  both  the  automatic  and  straight 
air  equipment  on  locomotive  and  train, 
and  in  addition  for  a  variety  of  minor  pur- 
poses in  and  about  the  locomotive.  All  of 
the  contactor  switches  used  in  controlling 
the  operation  of  the  locomotives  are  air 
operated,  the  air  valves  being  operated  by 
direct  current  electrical  control.  This  is 
also  true  of  ringing  the  bell,  blr.wing  the 
whistle,  raising  and  lowering  the  trolley, 
and  the  application  of  sand  to  the  tracks. 
Speed   control    of  the   locomotive   is   ef- 


fected by  varying  the  voltage  at  the  ter- 
minals of  the  motors.  This  is  obtained  by 
making  connection  with  various  trans- 
former taps  by  means  of  the  air  operated, 
electrically  controlled  contactor  switches. 
Electric  control  of  tlie  contactors  is  ef- 
fected through  the  master  controller,  which 
in  the  electric  locomotive  replaces  the 
throttle  valve  in  the  steam  locomotive.  The 
current  for  the  master  controller  is  fur- 
nished by  a  small  storage  battery  operat- 
ing at  about  20  volts,  the  battery  in  turn 
being  charged  by  means  of  a  small  motor- 
generator  set  provided  for  the  purpose.  The 
electric  controller  has  21  points  in  all,  17 
of  which  are  running  points.  This  provides 
for  an  increase  in  the  speed  of  the  loco- 
motive from  the  lowest  running  speed  to 
the  maximum  speed  by  very  slight  grada- 
tions, thus  making  it  possible  to  maintain 
a  practically  constant  drawbar  pull,  while 
the  locomotive  is  accelerating  the  train. 
This  is  very  desirable,  in  so  far  as  the 
minimum  variation  in  the  drawbar  pull 
while  handling  the  train  through  the  tun- 
nel decreases  the  liability  of  breaking  the 
train  in  two.  Particular  attention  was 
given  this  phase  of  the  train  operation  in 
designing  the  locomotive,  and  the  result- 
ing remarkable  decrease  in  the  number  of 
breaks-in-two  since  the  operation  with 
electric  locomotives  have  been  inaugurated 
is  a  source  of  great  satisfaction. 

On  the  master  controller  is  also  located 
the  reverse  lever,  which  controls  through 
the  electrically  operated  solenoids  the  air 
operated  contactors  used  in  reversing  the 
motor  connections.  Here  also  are  located 
the  push  buttons,  which  serve  to  raise  and 
lower  the  trolley,  operate  the  front  and 
rear  sanders,  reset  the  circuit  breaker,  and 
ring  the  bell.  The  ringing  of  the  bell  and 
the  application  of  sand  by  means  of  the 
front  and  rear  sanders  are  also  controlled 
by  foot  pedals,  thus  making  it  possible  for 
the  operator  to  perform  these  functions 
while  his  two  hands  are  employed  in  oper- 
ating  the  master  controller  and  the  air. 

The  balance  of  the  equipment  of  eacli 
locomotive,  consisting  of  the  sand  bo.xes. 
the  scats  for  the  drivers,  ammeters,  volt- 
meters, wattmeters,  the  banks  of  contactors, 
the  preventive  resistance  coils,  circuit 
breakers,  auxiliary  storage  battery  and 
motor  generator  set  for  charging  it,  are 
all  installed  in  a  compact  manner  inside  of 
the  cab,  and  are  supported  on  structural 
steel  work. 

Each  half-unit  is  arranged  for  operation 
in  either  direction ;  air  valves,  a  master 
controller  and  ammeter  being  located  at 
each  end  of  the  cab.  By  means  of  cable 
couplings,  the  control  system  of  two  or 
more  half-units  can  be  thrown  in  parallel, 
thus  providing  for  the  operation  of  any 
number  of  half-units  from  any  master  con- 
troller. In  this  way  the  two  half- 
units  are  generally  operated  in  the  han- 
dling of  freight  trains  through  the  tunnel. 
The  passenger  traffic  can  ordinarily  be 
taken  care  of  by  a  single  half-unit. 

The  current  is  collected  from  the  trnllcv 


wires  suspended  at  a  distance  of  22  ft.  from 
the  track  by  means  of  a  sliding  bow  panto- 
graph trolley.  In  so  far  as  the  trolley 
wire  extends  throughout  the  length  of  the 
tunnel,  no  additional  provision  has  to  be 
made  for  the  collection  of  current  while 
tlie  locomotive  is  passing  through  the  tun- 
nel. Electric  headlights  are  provided,  as 
well  as  lights  for  the  illumination  of  the 
interior  of  the  cab  and  the  dials  of  the 
indicating  instruments.  The  heating  of  the 
cabs  is  provided  for  by  means  of  standard 
electric  heaters.  Heat  is  also  available  for 
drying  the  sand  stored  in  sand  boxes.  In 
general,  the  M.  C.  B.  standards  have  been 
conformed  with  in  so  far  as  couplers, 
wheel  treads,  etc.,  are  concerned.  The  gen- 
eral dimensions  of  the  half-units  are  as 
follows : 

Length  over  all  2.3  ft.  6  in. 

Height     from     top    of    rail    to    top    of 

roof    13  ft. 

Height  from  top  of  rail  to  top  of  panto- 
graph bow  when  lowered. ...  14  ft.  11  in. 

Width  of  cab  over  all 9  ft.  8  in. 

Total    weight    of     locomotive     half-unit, 

fully  equipped   07%  tons 

(This   weight  is  practically  evenly  di- 
vided over   three   drivers.) 
Weight     of     complete     locomotive     unit 

135   tons 

Length    of    rigid    wheel    base 16   ft. 

Diameter   of    driving   wheels 62   in. 

Normal   speed   of  train,   ascending  2  per 

cent  grade   (miles  per  hour) 10 

Norma!  speed  on  level  tracks   (miles  per 

hour)     2.5   to   30 

In  service  it  has  been  found  that  the 
locomotives  will  very  readily  handle  a 
1,000-ton  train  at  from  11  to  12,  and  pos- 
sibly 13  to  14  miles  per  hour  on  a  2  per 
cent  grade,  thus  demonstrating  their  ability 
to  more  than  fulfill  the  specified  perform- 
ance. 

Pumping. — The  second  service  to  be  pro- 
vided for  electrically  consists  of  the  pump- 
ing necessary  to  free  the  tunnel  approaches 
from  water  due  to  rain  storms  of  melting 
snow,  and  the  removal  of  a  small  amount 
of  condensation  and  seepage  water  collect- 
ing in  the  tunnel.  For  this  purpose  pump- 
ing plants  have  been  installed  at  both 
tunnel  portals,  that  at  the  Port  Huron  en- 
trance consisting  of  two  centrifugal  pumps, 
each  capable  of  delivering  4,000  gallons  per 
minute,  driven  by  direct  connected.  100 
H.  P.,  .3-pliase,  25-cycle,  3,300-volt.  induc- 
tion motors,  and  that  at  the  Sarnia  en- 
trance consisting  of  two  5,.">00-gallon  pumps 
driven  by  two  200-H.  P.  motors  of  the 
same  type.  In  addition  a  150-gallon  pump 
driven  by  a  small  induction  motor  is  lo- 
cated in  each  pump  house,  these  pumps 
serving  to  take  care  of  the  small  amount 
of  water  that  is  constantly  finding  its  way 
into  the  drainage  wells.  The  motors  in 
the  pump  houses  are  controlled  by  oil 
switches  located  on  suitable  panels.  Pro- 
vision is  made  on  the  panels  for  connecting 
the  motor  bus  bars  with  either  of  two  feed- 
ers leading  from  the  power  plant. 
The  centrifugal   pumps  used  in  this  ser- 
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vice  can  be  primed  by  means  of  tlie  water 
stored  in  the  large  discharge  pipes.  Valves 
controlling  the  flow  of  the  water  are  all 
located  so  as  to  be  conveniently  accessible 
for  the  pnmp  house  operator.  The  equip- 
ment has  been  found  to  operate  in  an  en- 
tirely satisfactory  manner,  and  provides  for 
the  handling  of  water  with  a  minimum 
amount  of   attendance  and  expense. 

Two  150-gallon,  motor-operated,  centrif- 
ugal pumps  are  located  at  the  foot  of  the 
Sarnia  grade,  and  serve  to  remove  from 
the  tunnel  the  conilensation  and  seepage 
water,  delivering  it  to  the  well  at  the  Sar- 
nia portal.  The  seepage  pumps  are  simi- 
lar to  the  small  pumps  installed  at  the  por- 
tal pump  houses,  with  the  exception  of 
motors,  which  for  this  service  are  cntirclv 


and  from  the  trains.  This  necessitates  a 
length  of  about  141  ft.,  in  case  of  some 
of  the  bridges  located  on  the  Port  Huron 
side,  in  which  case  the  bridge  spans  seven 
electrified  tracks,  in  addition  to  the  station 
platform. 

Single  catenary  construction  is  used 
throughout,  a  messenger  cable  of  %-inch 
extra  heavy  galvanized  steel  being  sus- 
pended on  the  insulators  located  on  the 
overhead  bridges  immediately  over  the  cen- 
ter lines  of  the  track  to  be  equipped.  The 
working  conductor  is  attached  to  the  mes- 
senger cable  by  means  of  fittings  of  varying 
lengths  so  arranged  as  to  support  it  at  a 
uniform  height  of  22  ft.  above  the  top  of 
the  rail.  Number  4/0  hard-drawn  grooved 
copper   is   used  throughout  the  j'ards,  and 


nel  opening  more  than  9  ins.  This  has 
been  accomplished  by  bolting  the  tunnel 
shell  special  iron  brackets,  each  of  which 
supports  two  spool-shaped  insulators.  These 
insulators  in  turn  support  steel  messen- 
ger cables,  which  are  drawn  taut  through- 
out the  length  of  the  tunnel  and  attached 
at  the  tunnel  portal  to  special  brackets. 
Special  clamps  are  attached  to  these  mes- 
senger cables  at  points  between  the  insu- 
lator supports,  and  these  in  turn  serve  to 
support  the  two  trolley  wires.  The  insu- 
lating supports  arc  attached  to  the  tunnel 
shell  at  intervals  of  12  ft.,  as  also  are  the 
clamps  connecting  the  messenger  cable 
with  the  trolley.  This  method  provides 
an  attachment  at  once  sufficiently  rigid  to 
maintain  the  proper  clearance  between  the 


enclosed,  suitable  for  continuous  operation 
in  the  tunnel,  where  they  are  liable  to  be 
subjected  to  more  moisture  than  the  motors 
located   in  the   pump  houses. 

Electrical  Distribution  System. — For  dis- 
tribution of  the  single  phase  current  to  the 
locomotive,  substantial  steel  towers  have 
been  erected  throughout  the  tunnel  yards. 
The  steel  work  used  for  supporting  the 
working  conductor  consists  of  strong  lat- 
tice columns  supporting  bridges  of  trussed 
construction.  The  average  spacing  of  the 
overhead  bridges  is  250  ft.  They  are  de- 
signed to  extend  over  all  tracks  that  are 
to  be  electrified,  and  in  case  of  those  lo- 
cated at  passenger  station  extend,  in  addi- 
tion, over  the  platforms,  thus  in  no  way  in- 
terfering with  the  access  of  passengers  to 


Fig.    3 — PIsn    o.'    Power    House. 


at  all  places,  excepting  on  the  tunnel  ap- 
proaches and  throughout  the  tunnel,  on 
which  sections  two  300,000  cm.  conductors 
have  been  installed.  The  messenger  cables 
forming  the  catenary  construction  termi- 
nate at  the  tunnel  portals,  where  they  are 
securely  anchored  to  eye  bolts  imbedded  in 
the  heavy  masonry  portal.  At  this  point 
the  messenger  wires  supporting  the  work- 
ing conductor  throughout  the  tunnel  arc 
anchored  to  special  brackets  located  on  the 
tunnel  face.  The  working  conductors  in 
the  tunnel  are  continuous  with  those  on  the 
tunnel  approaches. 

The  method  of  supporting  the  trolley  in- 
side of  the  tunnel  shell  was  conditioned 
hy  the  requirement  that  complete  overhead 
squipmcnt  should  not  encroach  on  the  tun- 


trolley  and  the  tunnel  shell,  and  at  the  same 
time  sufficiently  flexible  to  provide  for  the 
proper  operation  of  the  trolley  bow  on  the 
overhead  conductor.  Section  switches  have 
been  provided  where  necessary  to  permit 
of  disconnecting  the  working  conductor 
over  any  switch  track  from  the  main  line 
extending  throughout  the  tunnel. 

The  columns  at  one  end  of  the  transmis- 
sion bridges  have  been  lengthened,  for  the 
purpose  of  supporting  the  transmission 
wires  which  supply  current  for  the  power 
and  lighting  service  at  the  roundhouses 
and  stations,  as  well  as  for  the  arc  light 
curcuits.  Overhead  lines  terminate  in  the 
pump  houses,  at  either  tunnel  portal,  where 
they  are  connected  with  the  underground 
feeder  system  at  the  panel  boards. 
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All  feeder  lines  connecting  the  various 
parts  of  the  equipment  to  be  supplied  from 
the  power  plant  are  carried  in  the  tunnel 
conduits.  For  this  purpose  four  conduit 
lines  have  been  laid  on  cither  side  of  the 
tunnel  throughout  its  length.  Connection 
has  been  made  with  these  conduit  lines  at 
a  point  about  1.700  ft.  from  the  Port  Huron 
portal,  with  a  vertical  shaft  extending  from 
the  top  of  the  tunnel  to  the  surface  of 
the  ground,  terminating  at  a  point  about 
75  ft.  from  the  power  plant.  The  overhead 
feeders,  terminating  as  above  noted  in  the 
portal  pump  houses,  are  continued  as  un- 
derground feeders  down  through  the  tun- 
nel and  up  the  shaft,  finally  terminating  in 
the  switchboard  at  the  power  plant.  For 
the  pumping  service,  two  independent  feed- 
ers are  laid  from  each  portal  pump  house, 
one  being  installed  on  cither  side  of  the 
tunnel  and  both  terminating  at  the  power 
plant  switchboard.     Tlie  heavy  feeders  for 


sible  for  coal  to  be  received  and  handled  by 
boat  in  case  this  should  be  found  desirable. 
The  power  plant  building  covers  a  ground 
area  appro.Nimately  ItiO  ft.  square.  The 
building  is  divided  longitudinally  by  a  fire 
wall  separating  the  boiler  from  the  tur- 
bine rooms.  In  the  front  elevation,  the 
height  of  the  brick  work  above  the  water 
table  is  about  36  ft.,  the  water  table  being 
about  2%  ft.  above  the  grade  on  the  front 
side  of  the  building.  As  the  building  is 
located  on  the  side  of  a  hill  flanking  the 
river,  the  ground  line  falls  away  rapidly 
alongside  of  the  building  until  the  grade 
line  of  the  dock  is  reached,  which  is  main- 
tained for  all  entrances  at  the  rear,  this 
being  24  ft.  below  the  street  level.  The 
foundation  up  to  the  water  table  is  con- 
structed of  mass  concrete ;  the  building 
superstructure  is  of  steel  and  massive  pav- 
ing brick  of  dark  brown  color.  The  build- 
ing trimmings  are   of  cut   stone  and   con- 


under  designs  and  specifications  by  Mr. 
Bion  J.  .Arnold,  of  Chicago,  111.,  as  engi- 
neer, and  by  the  VVestinghouse  Electric 
and  Manufacturing  Co.,  as  contractors. 


The  production  of  gold  in  the  United 
Stdtcs  for  1907,  according  to  figures  recent- 
ly given  out  by  the  U.  S.  Geological  Sur- 
vey, was  4,.374,827  ounces,  valued  at  $90,- 
4.35,700.  In  1906,  a  total  of  4,563.133  ounces 
was  produced,  valued  at  $94,373,800. 


.According  to  statistics  recently  issued  by 
the  U.  S.  Geological  Survey  the  production 
of  iron  ores  in  the  United  States  in  1907 
amounted  to  51,720.619  long  tons,  as  com- 
pared with  47,749,728  long  tons  in  1906, 
with  42,526,133  long  tons  in  1905.  with  27,- 
644,330  long  tons  in  1904,  and  with  35,019, 
308  long  tons  in  1903.  The  value  at  the 
mines  of  the  ore  mined  in  1007  was  $131,- 
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supplying  the  locomotive  current  to  the  trol- 
ley extend  from  the  tunnel  through  the 
vertical  shaft  to  the  power  house  This 
arrangement  provides  for  all  feeders  leav- 
ing the  power  plant  underground.  The 
cables  are  paper  insulated,  lead  encased  and 
are  installed  in  tile  ducts. 

Poiver  Plant. — The  power  plant  is  lo- 
cated on  the  Port  Huron  bank  of  the  St. 
Clair  river,  about  100  ft.  distant  from  the 
center  line  of  the  tunnel.  The  building  is 
50  feet  from  the  street  property  line,  which 
provides  ample  space  for  a  lawn  in  front, 
while  the  back  building  line  is  about  50  ft. 
distant  from  the  retaining  wall,  which 
serves  as  a  dock  line  along  the  river.  Suf- 
ficient space  is  aflFordcd  between  the  build- 
ing and  the  river  front  for  sidetrack,  a 
spur  of  the  Grand  Trunk  Ry.,  which  is 
used  for  bringing  in  coal  and  various  sup- 
plies needed  for  the  operation  of  the  power 
plant,  as  well  as  the  removal  of  ashes. 
The  proximity  of  the  river  makes  it  pos- 


-ig.  4 — Sectional    Elevation   of   Power    House. 

Crete.  The  general  design  of  the  building 
is  along  simple  massive  lines  and  will  pre- 
sent a  very  attractive  appearance. 

The  machinery  equipment  and  its  ar- 
rangement are  clearly  shown  by  the  plan 
and  section  of  the  power  house  Figs.  3  and 
4.  .\s  will  be  seen,  the  plant  throughout 
is  provided  with  all  the  labor  saving  and 
economy  securing  devices  in  modern,  power 
plant  practice.  The  main  features  of  the 
plant  may  be  summarized  as  follows: 

Xumber  of  turbo-generators. 2 

Xornial    capacity    of     each    generator 

(k.w.)   1,250 

Generator  voltage  (volts)    3,300 

Generator  frequency  (cycles  per  sec).      25 

Generator  speed    (r.   p.  m.) 1,500 

Xumber  of  boilers   4 

Normal     capacity     of      each      boiler 

(H.  P.)    400 

Capacity  of  coal  bunkers  (tons) 750 

Capacity  of  hand-power  crane  (tons).      15 

The  work  as  described  was  carried  out 


996,147,  as  compared  with  $100,597,106  in 
1906,  and  with  $75,165,604  in  1905.  .As  in 
the  eight  preceding  years,  the  production 
of  iron  ores  in  the  United  States  in  1907 
was  never  equaled  by  that  of  any  other 
count  rv. 


.Vccording  to  a  report  submitted  to  the 
City  Council  of  Chicago,  III.,  the  cost  to 
the  city  for  electric  lighting  from  1903  to 
1907  has  been  as  follows : 

Produc- 
No.  of  arc  tion  cost  Total  cost 
Year.  lamps,     per  lamp,    per  lamp. 

1903   4,827  $45.12  $85.11 

1904    5.034  46.10  85.15 

190.-,    5.743  43.57  78.96 

lOOt;  .  .6,692  42.56  76.4tj 

1907    7,647  44.74  81.64 

.Average   for  five  years. .  .$44.42  $81.46 

The  plant  is  owned  and  operated  by  the 
city. 
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Methods  and  Costs ;  Some  Old,  Some 

New. 

Cost  of  Building  a  Barbed  Wire  Fence. 
—Mr.  Terrell  Bartlett,  C.  E.,  has  fui'- 
nished  us  the  following  data  on  building 
a  short  length  of  barbed  wire  fence  near 
San  Antonio,  Tex.  Five-inch  cedar  posts 
set  30  ins.  deep  and  15  ft.  on  centers 
were  used,  with  four  strands  of  wire. 
The  labor  on  the  holes  was  paid  by  the 
hole  according  as  each  was  in  earth, 
part  in,  or  all  in  adobe.  Other  labor, 
$1.50  per  day: 

Cost 
Per  Foot         Cost 

Material:  of  Fence.  Per  Mile. 

Posts,  at   16  cts $0.0107  $56.30 

Wire  and  staples 0.0091  48.20 


Total   material $0.0198        $104.50 

Labor; 
Digging  holes,  average.$0.0076  $40.40 

Setting     tamping      and 

stringing  wire 0.0067  35.50 


Total    labor    $0.0143  $75.90 


Total   cost    $0.0341         $180.40 

Removing    Water    with    a    Tramway 
System. — An  aerial  tramway  system  used 
in  transporting  clay  was  put  to  a  rather 
interesting   use   recently.      The   tramway 
system    has    a    carrying   capacity   of    300 
tons   of  clay   per  day,   12  buckets  being 
used,  each  holding   1.000  lbs.     Power  is 
supplied  by  a  15-H.  P.  gas  engine  at  the 
loading  station,  which  is  on  low  ground. 
In    order    to    load    the    buckets    directly 
from  the  surface  cars,  running  from  the 
clay   banks,  a   trench,   12  ft.   deep,  80   ft. 
long  and  20  ft.  wide,  was  dug.     One  end 
of  the  trench  is  directly  under  the  load- 
ing station  and  the  buckets  of  the  tram- 
way system  run  all  the  way  through   it. 
A    pump   was   used    to   keep    the    trench 
free   from   drainage   water,   and   success- 
fully   met   the   requirements   of   all   ordi- 
nary   conditions.      During    a    season    of 
heavy    rains,    however,    the   pump    broke 
down,    and    the    trench    became    entirely 
filled  with  drainage  water.     As  the  pump 
was   badly  damaged,  necessitating  send- 
ing away  for  new  parts,  it  was  decided 
to  start  the  tramway  and  attempt  to  re- 
move  the   water   in    this   way.     The   ex- 
periment was  a  success  and  the  12  buck- 
ets  of   the    tramway   system    hauled    out 
the  entire  12  ft.  of  water  from  the  trench 
in  less  than  a  day. 

Testing  Bearing  Power  of  Soil — The 
following  method  was  used  in  testing 
the  bearing  power  of  a  gravel  bearing 
strata  preliminary  to  the  construction  of 
three  new  bridges  over  the  San  Lorenzo 
River  at  Santa  Cruz,  Cal.  A  triangular 
frame,  consisting  of  6x2-in.  timbers 
about  7  ft.  on  a  side,  was  supported  on 
three  legs,  each  a  4x6-in.  post.  Mounted 
on  the  frame  was  a  horizontal  platform. 


8    ft.    square,    upon    which    rested    a    large 
galvanized-iron  water  tank.     The  legs  of 
the    apparatus    were    seated    accurately, 
with  an   even  bearing  and  uniform  con- 
tact  with    the   surface   of   the   gravel   at 
the  point  where  the  test  was  to  be  made. 
The    tank    was    adjusted    on    the    nlatform 
so  as  to  be  symmetrically  situated   with 
respect   to   the   three   legs,   and   the   bot- 
tom   carefully    leveled,    and     its     height 
above    the    ground    noted     in    order    to 
measure  subsequent  settling.    Water  was 
introduced  into  the  tank.     When  a  load 
of  about  iyi  tons  was  applied,  a  settle- 
ment of  y2  in.  was  noted.    The  combined 
area  of  the  footing  was  72  sq.  ins.,  or  'A 
sq.    ft.,    which,    if    a    proportionate    ratio 
be    allowed,    brings    the    actual    bearing 
capacity   up   to  7   tons   per  sq.   ft.     Five 
thousand  pounds  per  square  foot  of  bear- 
ing area  was   therefore   considered   as  a 
very  conservative  figure.     The  California 
Journal  of  Technology,  from  which   the 
above    note    was    taken,    states    that   the 
experience  obtained  from  structures  that 
have  been  erected  along  the  San  Loren- 
zo   River   is   such    as    to    warrant    a    de- 
pendence   being    placed    on    the    gravel 
strata  for  about  5,000  lbs.  per  sq.  ft.  of 
bearing  area. 

Method  for  Rapid  Computatioti  of 
Earthwork. — We  are  indebted  to  Mr.  W. 
H.  G.  Mann,  C.  E.,  for  the  simple  device, 
shown  in  the  cut,  for  the  rapid  computa- 
tion of  the  cubical  contents  of  a  cut  or 
fill  on  railroad  work.  Regarding  it  Mr. 
:Mann  writes  as  follows:  "It  can  be  easi- 
Iv  made,  the  writer  having  himself  made 


the  numbers  appearing  opposite  the  sur- 
face line  in  both  columns  a  and  b,  pla- 
cing them  in  position  for  adding  up  each 
column  separately.  Multiply  the  sum  of 
the  column  a  by  the  slope,  the  figures 
in  that  column  being  cubic  yards  in  both 
slopes  for  a  1-to-l  ratio  and  100  ft.  long. 
Multiply  the  sum  of  the  figures  in  col- 
umn b  by  the  width  of  roadbed,  these 
figures  being  cubic  yards  in  100  ft.  of 
bank,  1  ft.  wide,  with  vertical  slopes. 
.Add  the  two  results  and  the  number  of 
cubic  yards  in  cut  or  fill  is  found,  being 
as  good  an  approximation  as  can  be  ob- 
tained from  a  profile,  considering  sec- 
tions as  level." 

Cost  of  Topographical  Survey.— The 
survey  covered  about  9U0  acres  of  rolling 
hills  near  San  Antonio,  Tex.,  the  range 
of  elevations  being  something  over  100 
ft.  The  ground  was  heavily  wooded  with 
niesquite  brush.  Three  roads  in  each 
direction  which  had  been  previously 
staked  and  cleared,  provided  a  skeleton 
for  horizontal  control.  Levels  were  run 
from  a  distance  of  two  miles  and  bench 
marks  established  at  intervals  of  one- 
third  of  a  mile  along  the  roads,  the  pro- 
files of  the  latter  being  taken  simultan- 
eously. The  details  were  then  filled  in 
by  random  stadia  lines,  run  by  compass 
and  with  short  courses  in  such  a  manner 
as  to  avoid  clearing.  No  permanent 
marks  were  used  at  set  up  points  and 
only  the  alternate  points  were  occupied 
by  the  instrument.  The  whole  survey 
was  made  by  a  party  consisting  of  in- 
strument-man and  rod-man.  Five  foot 
contours  were  obtained  and  the  tract 
was  mapped  on  a  scale  of  200  ft.  to  the 
inch. 

The  itemized   cost   of   the   survey   and 
mapping  was  as   follows: 

Field  work :  P^'' 

Total.    Acre. 
Party  of  two,  T  days  at  $7.20. $50.40 
Labor   extra 2.00 


Total     -^2.40    S<).().58 

Office  work: 
Flatting  and  mapping,  1  man 

10    days $35.00 

Office  expenses  and  materials.     5.60 


Total    $40.60    $0,045 

Grand    total $93.00    $0,103 

For  the  above  information  we  are  indebt- 
ed to  Mr.  Terrell  Bartlett,  C.  E. 


numerous  copies  from  the  original,  which 
was  in  the  possession  of  a  noted  Cana- 
dian construction  engineer.  It  should  be 
made  upon  a  portion  of  the  same  plate 
of  profile  paper  as  that  in  use  on  the 
work.  The  method'  of  using  it  is  as  fol- 
lows: Place  the  zero  line  of  the  card 
upon  the  grade  line  of  the  profile  half- 
way  between    each    100-ft.   station;    read 


The  use  of  canes  for  laths  for  plastering 
purposes  is  general  throughout  Spain ;  they 
are  said  to  be  durable  and  to  give  most 
satisfactory  results.  In  Valencia  bamboo 
cut  into  strips  is  also  used ;  it  i-s  very 
strong,  and  holds  the  plaster  well. 


It  is  proposed  to  hold  a  cement-rock 
products  exhibit  in  Denver.  Colo..  Jan.  18- 
22.  under  the  auspices  of  the  National  Ce- 
ivent  &  Plaster  Association. 
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The    Cost   of  a    Dry    Masonry     Box 
Culvert. 

Dry  masonry  box  culverts  hnvc  been 
used  extensively  in  railroad  conslrnclion, 
and  their  use  will  no  doubt  continue,  espe- 
cially where  the  haul  of  cement  is  long,  as 
in  new  construction  in  mountainous  sec- 
tions of  the  country,  also  where  the  amount 
of  work  to  be  done  docs  not  justify  the 
installation  of  a  rock  crusher.  Records  of 
cost  of  such  work  arc,  consequently,  of 
value.  We  reprint  the  followinK  from  the 
Canadian  Engineer. 

AmoHK  the  many  classes  of  culverts  con- 
structed, none  is  more  lasting  than  a  well 
built  dry  masonry  culvert.  Where  large 
stones  with  well  defined  faces  can  be  se- 
cured, such  as  from  rock  cuttings  on  rail- 
road work,  these  culverts  can  be  built 
strong  and  with  a  very  neat  finish.  Care 
should  always  be  taken  to  secure  good, 
firm  bottom,  and  the  foundation  course 
should  be  placed  well  below  the  bed  of  the 

Sections  of  Dry  M 

stream,  and  thus  prevent  undermining  of 
the  walls.  [The  paving  should  not  extend 
under  the  walls  of  the  culvert,  for  should 
a  part  of  the  paving  become  misplaced,  the 
small  paving  stones  will  be  washed  from 
under  the  walls,  causing  the  latter  to  cave- 
in  and  ruin  the  culvert.  The  lower  course 
of  stones  should  be  as  large  as  can  be  con- 
veniently handled,  so  that  heavy  floods, 
that  may  injure  the  pavement  will  not  mis- 
place  the  w'all  stones. — Editors  Engineer- 

ING-C0NTR.\CTING.  ] 

We  give  here  the  cost  of  a  3.x3  ft.  dry 
masonry  culvert,  36  ft.   long. 

Excavation  for  foundation 20  cu.  yds. 

Laborers.  22  hrs.  at  20  cts 4.40 

This  gives  a  cost  of  22  cts.  per  cu.  yd. 
for  excavation. 

Masonry : 

Mason,  GO  hrs.  at  40  cts $24.00 

Laborers,  130  hrs.  at  20  cts 26.00 

Team  and  teamster,  40  hrs.  at  45  cts.  18.00 
Derrick,  40  hrs.  at  15  cts 6.00 

Total    $74.00 

The  culvert  contained  50  cu.  yds.  at  a 
cost  of  $74,  or  $1.48  per  cu.  yd.  The  stone 
for  this  culvert  was  taken  out  of  a  rock 
dump  20  ft.  away.  Some  of  the  large  covers 
had  to  be  handled  400  ft.  The  derrick  used 
was  the  ordinary  three  leg  derrick,  legs 
20  ft.  long,  and  the  derrick  boom  was  24 
ft.  long,  one  set  reaching  the  full  length  of 
culvert,  the  derrick  cable  being  operated 
by  horse  power,  pulling  through  block  and 
tackle. 

When  the  dump  reached  the  culvert,  care 
was  taken   that  large  stones  were  not  al- 


lowed to  slide  and  injure  it.    This  was  not 
charged  against  the  culvert. 


Equipment  and  Tools  for  Erecting 
Steel  Bridges. 

A  committee  of  the  Association  of  Rail- 
way Superintendents  of  Bridges  and  Build- 
ings recommends  the  following  list  of  tools 
for  erecting  steel  spans  and  girders: 

16  lb.  sledges. 

7  lb.  hammers. 

4  lb.  hammers. 

Snatch  blocks. 

Tackle  blocks  with  lever  for  heavy  loads, 
from  one  to  three  sheaves;  shells  from  8 
ins.  to  16  ins. 

Manila  rope  from  %  to  1%  ins. 

Hand  made  chains  from  %  to  VA  ins., 
some  with  hook  on  one  end  and  some  with 
link  on  both  ends,  these  to  be  made  so  one 
will  pass  through  the  other. 

Steamboat  ratchets. 

Ball  bearing  and  screw  jacks. 


li'O"- 


asonry  Culverts. 

Stone  drills. 

Ratchets — old  men  and  drills. 

Reamers. 

Hack  saws  and  frames. 

Cape  chisels. 

Fluted  chisels. 

Handle  chisels. 

Claw  bars. 

Pinch  bars. 

Key  wrenches. 

Fitting  up  wrenches. 

Socket  wrenches. 

Monkey  wrenches. 

Grind  stone  and  grinding  machine. 

Cross  cut  saws. 

Hand  saws. 

Adzes. 

.-\ugcrs. 

Files. 

Chopping  axes. 

Hand  axes. 

Timber  trucks. 

Cant  hooks. 

Carrying  hooks. 

Square. 

Level. 

Vise. 

Pipe  and  Stilson  wrenches. 

Stocks  and  dies. 

Shovels. 

Picks. 

Track  gauge. 

Drift  pins — dififerent  sizes. 

Rivet  shears. 

Girder  hooks. 

Stringer  hooks. 

Forges. 

Rivet  tongs. 


Bar  busters  for  cutting  out  rivets. 

Handing  busters  for  cutting  out  rivets. 

Back  out  punches. 

Drift  pins. 

Snaps  or  button  sets. 

Bar  snaps. 

Spring  dolleys  for  holding  up  rivets. 

Heel  dolleys  for  holding  up  rivets. 

Catalogs  Worth  Having. 
Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines, 
tools  and  supplies  that  they  use.  In  sending 
for  catalogs  reviewed  or  advertised  in 
this  paper,  you  will  confer  a  favor  on  us 
if  you  will  write  direct  to  the  advertisers 
and  state  that  you  saw  the  catalog  men- 
tioned in  Engineerixg-Co.vtracti.vg.  If 
you  are  in  the  market  for  tools,  machinery 
or  supplies,  tell  us  and  we  will  notify 
promptly  the  leading  manufacturers. 

No    0957.     Half  a  Century  of  Rope  Making. 

7^^  i;^^^''^7    ^;,^°"^   "°l'e   Co..    St.    Louii. 
Co..  St.  IjOuIs,   Mo. 

o™,*!'®  8' -page  book  is  a  very  handsome  ex- 
arnijle  of  descniHive  catalog  work  The 
Illustrations  are  .among  the  finest  we  have 
ever  seen,  while  the  text  descrihes  rope 
making,  rope  tramwa.v  construction,  under- 
grcund  rope  haulage  sjstems,  and  allied 
matters  in  great  detail.  There  is  in  addi- 
tion the  usual  catalog  matter  on  sizes 
strengtn.  etc.  etc.  The  pamphlet  is  worth 
securing  and  keeping  on  file. 

T, '^'S- ,2^''*:       Derrick    Swinging     Machines 

Read-Monison    Mfg.    Co..    Cainliridge     Mass 

rhis    pamiihlet    show.=    ruts    and    describes 

briefly  an   interesting   line  of  steam,   electric 

n?  ,  .,V.?.L  '■^''i"    derrick   swinging   machines 
ot  various  styles  and  sizes. 

No.      0939.        Pelton      Water     Vi/heels The 

New°"TOT?     ""  ^''*^'-''  *^'"-'    ^'^"   Francisco  and 

This  piimphlet  of  over  100  pages  is  woithy 
of  place  in  any  liliary  on  hydraulics  for  the 
T'^X  T  '^°"i'^!".^  f°''  computing  hydraulic 
work.  In  addition  full  catalog  information 
is  given  regarding  Pelton  wheels,  a  number 
Pe'ton  wheel  power  plants  are  described. 
ami  the  principles  and  practice  of  impulse 
wheel  power  development  are  explained. 

No.  0960.  Railway  Grader  and  Spreaders. 
—  the  Mann-McCann   Co..   Chicago    III 

This  pamphlet  illustrates  by  photographs 
and  line  drawings  the  McCann  spreader  and 
fu  ^'"r  ^"'^  ^^^  Mann  spreader  and  grader 
the  Mann  round-house  smoke  jacks  the 
]Vestinark  flue  rattler,  the  Ravelin  system 
tor  wiring  roundhouses,  the  Cieese  railway 
trackmover  and  other  special  railway  de- 
vices. Descriptive  text  points  out  the  vari- 
ous features  ot  the  several  devices  and  with 
the  Illustrations  makes  a  useful   catalog. 

No.  0961.  Old  Dominion  Portland  Cement. 
— Wm.  A.   Hartianlt  Co.,   Phila.lelphia    Pa 

This  pamphlet  gives  9r>  pages  of  useful 
'?''''  luterspersed  with  very  handsome  views 
ot  buildings  and  other  structures  in  which 
the  above  named  brand  of  cement  has  been 
used.  The  text  comprises  specifications 
directions  for  testing  cement  and  doing  con- 
crete work,  .and  much  other  useful  informa- 
tion. 

,,.^',"-     .5^^--        Steam      Specialties Western 

Kieley  Steam  Specialty   Co.,  Chicago,   111. 

A  full  line  of  steam  specialties  including 
valves  traps,  separators,  controllers,  regula- 
tors, heaters,  pumps,  etc..  are  listed  in  this 
SO-p.age  pamphlet.  Sectional  drawings  and 
full  descriptions  arc  given  of  many  of  the 
devices  and  all  devices  have  prices!  dimen- 
sions, etc..  stated.  The  p.amphlet  contains 
several  pages  of  useful  tables,  rules  and  in- 
struction.s  for  steam  fitters  which  make  it 
well   worth   jireserving. 

No.   09i;::.     Hydrated  Lime  In  Concrete  and 
Cement    Mortars.     Bv    E.    W.    Lazell     Ph     D 
Charles     Warner    &     Co..     Philadelphia  '  and 

The  author  discusses  in  this  16-page  pam- 
phlet principally  the  waterproofing  offeet  on 
concrete  and  mortars  of  the  addition  of 
hydrated  lime.  The  results  of  various  tests 
are  stated  and  discussed.  Incidentally  re- 
sults are  given  of  the  effeet  of  hvdrated 
lime  on  strength,  on  the  working  quiility  of 
mortar,  etc.  The  pamphlet  is  a  strong  pre- 
sentation of  the  merits  of  hydrated  lime  for 
waterproofing  concrete. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


Bids 

Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Dec. 

Dec, 


BIDS  ASKED 
Bridges. 

Open.  See  Issue. 

11.  Toledo.    O Oct.   21 

11.  Cleveland.    O.     ■■■•••• S'^l'  « 

11.  Whitefish    Point.    Mich Oct.  ^8 

11.  Toledo,   O -Oct.  i» 

11.  Takoma  Park,   Md Nov-     * 

12.  Charles  City.   la Oct.  -1 

13.  Cincinnati,    O ;>^'^      ii 

13.  Cleveland.  O ^ov-   ^\ 

16.  Oakland,   Cal Nov.     4 

IT.  Utica.    S.    Dak Nov-   ]} 

IS.  Marianna,    Ark ■^J<-^■   -f 

IS.  Forman,   N.  Dak Nov.   U 

20.  Beaufort.   N.   C -Oct.  ->. 

23.  San    Bernardino.    Cal Nov.   11 

25.  Richmond.    Va Nov.  U 

25.  Pittsburg.    Pa ^ov-   ^1 

30.  Havelock.  N.   B Nov.     4 

30.  Lepreau.    N.    B Nov.   U 

7.  Grenada.   Miss Nov.     4 

7    Valparaiso.  Ind Nov.  U 


Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

■Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 


Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


Buildings. 

11.  Newbern.  N.    C -Oct.  21 

11.  Baltimore.  Md Nov  .     4 

11.  Chicago,    111 Nov.     4 

12.  Pittsburg.    Pa Nu\-   },\ 

16.  Ida.    Kan -Oct.  - 1 

16.  Langston,  Okla.    Nov.     4 

16.  Youngstown     O Ji^'Ji 

16.  New  York.   N.  Y Nov.  U 

17.  Crookston,  Minn -'_'"-   n 

IT.  Tempe.    Ariz Nov.   u 

IS.  Fort   Hancock,  N.   J uci.  -o 

19.  Rawlins,    Wyo -Oft.   i-i 

19.  La  .lara.  N.  Mes Nov.     4 

IS).  Pittsburg,     Pa Nov.  U 

20.  Trinidad.   Col. -Oct-  il 

20.  Soldiers  Home,    Cal Nov.     4 

20.  Utica,   N.  Y........ No^,-     * 

20.  Atlantic   City,   N.   J Nov.  11 

20.  Bemidji.  Minn.   Nov,  11 

21.  Philadelphia,   Pa.    ■  •  ■  •  ■ -^^ :  • -O^^V      , 
21  Crow  Creek  Agency.  S.  Dak.Nov.     4 

21.  Oxford.     O. Nov.  11 

21,  Washington,    D,    C Nov-  11 

23.  Ship    Island.    Miss -Oct.  _>. 

23,  Alfred,   N,   Y Nov.  11 

23.  Chicago.    Ill Nov.  U 

23.  Chicago.    111.     Nov.  11 

23.  Chicago.  111. ^oy.  11 

24.  Baker  City    Ore Oct.  11 

25.  Hazelton.    Pa -Oct.  2S 

25.  Oakland,    Cal Nov.  11 

27.  Milford,    Del     lOct.  28 

27.  Cincinnati.    O      Nov.  11 

30.  Manchester,  Va Oct.  M 

1.  Newton,    Kan -Oct-  28 

I.Washington.    D.    C ?,°V  2S 

2.  Carlisle,    Pa     get.  28 

7.  Lebanon.    Ind -Oct.  -is 

8.  Gainesville,  Ga Nov.     i 

Roads  and  Streets. 

11.  Chicago,    111 Nov.  4 

11.  Chicago.  Ill I>°^-  I 

13.  St.   Louis,   Mo.    J-oj^-  \ 

13.  Valparaiso.    Ind Nov.  ii 

14.  Cleveland.    O -Oct-  -» 

16.  Muskogee.   Okla.    No^.-  ^j 

16.  Lansford.    N.    Dak ^.^V  11 

17.  Chicago,    111. Nov,  U 

18.  Brooklyn.   N.    Y Nov  .  11 

18.  Opelousas.  La Nm.   ii 

20.  York.  Pa. Nov.     i 

20.  Clearfield,    Pa oc, '  "S 

20.  Wabash.    Ind -Oct.  -» 

20.  Clearfield.    Pa vnv      4 

23.  Ste.  Emile,  Que Nov.     4 


Nov,  23.  East    Liverpool.    O Nov,   1 1 

Nov.  25,  Uniontown.   Pa Nov.  11 

Nov.  27.  Cincinnati,    O Nov.   11 

Nov.  27.  Columbus.    O Nov.  U 

Nov.  27.  Cincinnati,    O Nov.  11 

Sewers. 

Nov.    12.  Cleveland,    O Nov.     -1 

Nov.    12.  Fargo,   N,   Uak Nov.     4 

Nov.    12,  Grand    Rapids.   Mich Nov.   1 

Nov     12.  Fort    Wayne.    Ind Nov,    11 

Nov.    14.  Seattle,  Wash Nov.     4 

Nov.    14.   Kearney.     Nob Nov.  n 

Nov.     14.   Decatur.    Ill ?;"'*'-H 

Nov.    16,  Hartwell,    O Nov.     4 

Nov.    16.  Fort  Dodge,  la Nov.     4 

Nov.    16.  Washington,  D.  C Nov,     4 

Nov.    16.  Washington.  D.  C Nov.     4 

Nov.    IG.  Do    Fere,    Wis Nov.  11 

Nov.    16.  Albany.    N.     Y Nov.   U 

Nov.    16.  Wellington.    Kan Nov.  11 

Nov.    16.  Washington.    D.    C Nov.  U 

Nov,    16.  Tuskegee.  Ala.    Nov.  11 

Nov.    18.  Steubenville,  O Nov.  11 

Nov.    18.  Rye.   N.   Y S"''-  1} 

Nov.    20.  Dayton.    O.     Nov.  11 

Nov.    21.  Roanoke.    Va - Nov.     4 

Nov.    23.  Kasi    Itutberford.   N.  J Nov.  11 

Dec.       1.  Guayaquil.  Krua.lnr   Oct.      / 

Water  Supply. 

Nov.  12,  Toledo.    O S'^J'  ?i 

Nov.  12,  Gadsden.    Ala Oct.  28 

Nov.  12,   San    Diego,   Cal -Oct.  ^» 

Nov.  12.  Fargo,  N.  Dak Nov.     4 

Nov.  14.   National  Military  Home, 

Ind Nov.  11 

Nov.  16.  Hartwell.    O x?*^'-^! 

Nov.  16.  Lamar,  Colo Nov.     4 

Nov.  17.  Spirit  Lake,  la....-- Nov.     4 

Nov.  IS.  Fort    Robinson.    Neb Nov.  11 

Nov.  IS,  Chicago.    111. n'J.y-  U 

Nov.  23.  Wilmington.    Del -Oct.  21 

Nov.  23.  Pittsburg.    Pa. Nov.  11 

Nov.  23.  Las  Animas.  Colo Nov.  11 

Nov.  24.  Meridian,    Miss Nov.     4 

Nov.  24.  Wenatchee,  Wash Nov.     ■! 

Nov.  21.  Pensacola.  Fla Nov.     4 

Miscellaneous. 

Nov.    11.  Chicago.    111.,  . 

Transmission  Lines.  Nov.     4 

Nov.    11.  Chicago,   111.,       ^  ^.         -^r  , 

Concrete   Work.  Excavation,  Nov.     4 

Nov.    12.  Cleveland.   O.,^^.^.^^  ^^,,^  ^^^      ^ 

Nov.  13.  cape  St.  Ignace,   Que.^^^^^  ^^^    ^8 

Nov.    13.  West  Advocate,  N.  S., 

Breakwater,  Nov.     4 

Nov.    13.  Quaco,  N.   B., 

Pier  Extension,  Nov.     4 

NOV.  14.  Charleston.    S.^C.,_^_^^   ^^^^^^  ^^^    ^^ 

Nov.  14.  Peterboro,   Ont.,^^^^^  ^^^^^    ^^^    ^8 

Nov.    14.  Evansville.  Ind..  ,         ^t  ,.    n 

Street  Sweeping,  Nov.  11 
Nov.   16.  Ottawa.  Ont..  . 

Wharf.  Pier  Extension,  Oct.  28 

Nov.    16.  Riviere  Blanche,    Que.,  ^t  „      .i 

Pier  Head   Extension.  Nov.     4 

Nov.    16.  Pointe  a  Brousseau,  Que.^^^  ^^^      ^ 

Nov.    17.  Mobile,    Ala.^^    ^^^    ^^^    ^^^^    ^J 

Nov.   17.  New  York,   N.   Y..     ^^^.^^^    ^^^    ^8 

Nov.  17.  Albany,  N.  Y..  ^^^^^   ^^^^_  ^^^    ^8 

Nov.    17.  Philadelphia,   Pa..                       , 

Street  Lighting.  Nov.  11 
Nov.    18.  California  City  Point    Cal., 

Coal  Hoisting  Tower,  Oct.  14 

Nov.  18.  Fort  Myer,   Va..  . 

Fences,    Corrals,  Oct.  28 
Nov.  18.  Plattsburg  Barracks,  N.Y\^ 

Electric  Light  System.  Oct.  28 

Nov.    18.  Chicago,    111..  -n-  ,.i.-    Vov    11 

Cable    Work.  -Nov,   ii 

Nov.    18.  Chicago.   111..      ^  ,.        _,„„    „ 

Concrete  Work.  Excavation.  Nov.  11 

Nov.  19.  San  Francisco,  Cal., 

Pier  and    Shed,  Oct.  a 

Nov.    19.  Gendreau.  Que..  . 

Dam,   Bulkheads,    Etc.,  Nov.  4 

Vov     19    Devil's  Island.   N.  S.. 

NOV.    19.  ^e^ '^»g3^.^.ater    Extension.  Nov.  11 

Nov.  19.  Chicago.  111..  ^^^^  ^^^^  ^^^  „ 
Nov.  19.  San  Francisco.  CaU  ^^^^^^  ^^^  „ 
Nov.  20.  Mobile,   Ala..    ^^^^  ^^^^^^    ^^^    ^i 

^°^-  ''■  S^rcuum'c"eining  System,  Nov.  4 
Nov.    23.  Pelee  I-'a^d-^Ont..^^^^^^^^    ^^^      ^ 

Nov.    24.  Johnstown.    Pa..        .  .^.         ,, 

Electric    Lighting.  Nov.  11 

Nov.    27.  Michipicoten,   Ont..    ^^^^   ^^^     ^ 

NOV.    27.  Three^  Rivers.   Q-^^^^^^^.^  ^^^.^  ^^ 


Nov.  28.  St.    Louis,    Mo., 

Dry   Dock,  Oct.  28 
Nov.    30.  Lepreau,   N.   B., 

Retaining  Wall.  Nov.  11 
Dec.      1.  Fort  Robinson,  Neb., 

Electric  Light  System,  Etc.,  Nov.  U 
Dec.      2.  1-ort  Sam  Houston.  Tex.. 

Electric  Light  Line  Exten- 
sion      Nov.  11 

Dec.    12.  Chicago,   111., 

Pile  Pier,  Nov.     4 
Dec.    15.  Washington,  D.  C. 

Steam    Collier,  Nov.     A 

Excavation,  Earth  and  Rock 

Nov.  11.  Northwood,  la. 

Drainage  Work,  Oct.  21 
Nov.  11.  Estherville,   la., 

Ditch  Work.  Oct.  28 
Nov.  14.  Galveston,  Tex., 

Dredging,  Oct.  21 
Nov.    14.  Burlington.   la.. 

Drainage    Work,  Nov.     4 
Nov.    14.  Barstow,    Tex., 

Drlanage   System.  Nov.  11 
Nov.    14.  Walsenburg,  Colo.. 

Ditch,  Nov.  11 
Nov.    14.  Corning,    Ark.,  „     .     ,. 

Ditch   Work,  Nov.  11 
Nov.    16.  Stonlngton,    111.. 

Tile  Drains,  Nov.     4 
Nov.    16.  Ottawa,  Ont., 

Dredging.  Nov.  11 
Nov.    17.  Paragould,  Ark.. 

Ditch  Work,  Nov.    4 
Nov.    17.  Rockwell  City,   la..       „     ,     „ 

Ditch    Work.  Nov.  11 
Nov.    17.  Paragould.    Ark..  . 

Ditch    Work.  Nov.  II 
Nov.    20.  Cincinnati.    O.,  .         ,, 

Embankment,  Nov.  1) 
Nov.    20.  Warren,   Minn.. 

Ditch   Work,  Nov.  11 
Nov.    20.  Eldora.   la.,  „     ,      .^, 

Tile   Drain.  Nov.  11 
Nov.    23.  Sibley,    la.. 

Ditch.   Tile    Work.  Nov.  11 

Nov.  30.  Los   Angeles,    Cal..    ,     „,     ,      ^  ,    „, 

Ditch   Work,  Oct.  21 

Dec.       1.  Hawaii,  ,■,      ,   ,         „     .    „ 

Dredging,  Sept.  23 

Materials,Machines,Supplies,Tools,Etc. 


Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


U. 

11 

12 

13 
16. 

16. 

17. 

17. 

IS. 

19. 

20. 

21. 

21. 

21. 

23. 

24. 

24. 

24. 

27. 

27. 

28. 

30. 


Wasliington.   D.   C, 

Marble    Columns, 
Chicago,    111,. 

Electric  Light  Cable, 
Milwaukee,    Wis,, 

Water   Pipe, 
Frankfort.  Ind.. 

Electrical    Machinery. 
Washington.   D.   C. 

Unloading  Cranes, 
Columbus,    O.. 

Garbage   Plant, 
Warren.   Pa., 

Engines,   Pumps, 
Annapolis,  Md.. 
Surface  Condensing  Plant. 
San  Francisco,  Cal.. 

Pumps.   Turbines. 
Grand    Rapids.    Mich.. 

Pumping   Engine. 
,  Fort  Mcintosh.   Tex., 

Boiler,    Heater,    Etc., 

,  Chicago.   111.,         „ 

Freight  Elevators, 
.  Boston,   Mass.. 

Air  Compressor, 
.  Mare    Island,    Cal., 

Air  Compressor, 
.  Pittsburg.    Pa.. 

Filter  Plant  Equipment, 
.  Meridian.  Miss.. 

Pumping   Engines, 
Pekin.  111.,  „ 

Boilers,   Pumps,   Etc.. 
Augusta.    Ga.. 

Pump.  Power  Plant. 
Grand   Rapids.  Mich.. 
Sewage  Pumping  Machinery, 
Washington.  D.  C, 

Steel  Dump  Cars. 
Denver,    Colo.. 

Freight  Lift. 
Atlanta.   Ga.. 

Motor. 

BIDS  ASKED 


Oct.  28 
Nov.  4 
Nov.  4 
Nov.  11 
Oct.  28 
Nov.  11 
Nov.  4 
Nov.  11 
Nov.  11 
Nov.  11 
Nov.  4 
Nov.  11 
Nov.  11 
Nov.  11 
Nov.  11 
Nov.  4 
Nov.  4 
Nov.  11 
Nov.  11 
Nov.  11 
Nov.  11 
Nov.  11 


Bridges. 


Bids  are  asked  on  following  work,  the 
notes     being     arranged     alphabetically      by 

states; 

San  Bernardino.  Cal.-Until  Nov.  23  by 
County  Supervis.irs.  for  constructing  30-ft., 
I-beam,  bridge  over  Missouri  Storm  Drain 
on  Colton   Ave. 

Chicago,  III.— See  under  Bids  Asked— Mis- 
cellaneous. 

Valoaraiso,  Ind.— Until  noon,  Dec.  7  by  S. 
P.    Corboy.    County    Auditor,    for    following 
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aleel  bridges:  One  40-ft.  span  on  concrete; 
one  60-ft.  span  on  tubes;  one  lOO-ft.  span  on 
tubes  and  two  90-fl.  spans  on  tubes.  G.  F. 
Sthichlleld,    County   Surveyor. 

Forman,  N.  Dak.— Until  2  p.  m..  Nov.  18, 
by  U.  V.  iivlne.  (^'nunt.v  AudUur.  for  erection 
of  11  L'li-ft.  lonK.  lS-(t.  wide  stool  bridge,  a 
24-ft.  lonK.  IG-ft  wide  steel  bridge  and  -'8- 
ft.  long.  IS-fl.  wide  stool  bridge. 

Cleveland,  C— Until  Nov.  13.  by  A.  R.  Cal- 
low. Secretary  Board  Public  Service,  for  con- 
structing culvert  In  ravine  crossing  E.  90th 
St. 

Pittsburg,  Pa.— Until  2  p.  m..  Nov.  25,  tr>- 
F.  P.  Booth.  County  Controller,  for  con- 
structing bridge  over  Monongahela  River  for 
Alleghenv  and  Washington  Counties.  W. 
Wylie,  Washington.  Pa.,  is  County  Engi- 
neer. 

Utica,  S.  Dal<.— Until  Nov.  17.  according  to 
reports,  by  W.  J.  Hludky.  Township  Clerk 
fur  building   two   bridges  In   Utica  Township. 

Richmond,  Va. — Until  Nov.  25.  by  Slate 
Highway  Commissioner,  Richmond,  for  con- 
structing steel  and  reinforced  concrete 
bridge  over  Chlckahominy  River  near  Han- 
over. 

Lepreau,    N.    B Until    noon.    Nov.    30.    by 

John  Morrissy.  Chief  Commissioner.  Depart- 
ment Public  Works.  Fredericton,  N.  B.,  for 
rebuilding  Mill  Pond  bridge  over  Little  Le- 
preau River  at  Hanson's. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Tempe,  Ariz.— Until  Nov.  17.  by  J.  O.  Mul- 
len. Clerk,  for  constructing  new  high  schooi 
building. 

Oakland,  Cat.- Until  10  a.  m..  Nov.  25.  by 
Board  Public  Works.  Walter  B.  Fawcett. 
Secretary,  for  erecting  tliree  fire  engine 
houses  for  the  Fire  Department. 

Washington,  D.  C. — Until  2  p.  m,,  Nov.  21. 
by  Bernard  R.  Green,  Superintendent  •  oi 
Construction,  Office  of  Building  for  Nationa. 
Museum,  Library  of  Congress,  Washington 
for  foinishin,?.  delivering  and  installing  in 
place  complete  the  white  marble  wainscot- 
ing, partitions  and  tiling  of  halls  and  lava- 
.  Dries  and  the  Tennessee  marble  tiling, 
stairs,  strings  and  bases,  etc..  required  ir. 
the  new  building  for  the  National  Museum 
in   this  city. 

Washington,   D.  C Until  noon.  Dec.  1,  by 

H.  L.  Pettus.  Constructing  Q.  M..  Takom.i 
Sub-Station.  Washington,  for  completion  oi 
fourth  floor,  installing  electric  elevators  ana 
vacuum  cleaning  system  at  the  "Walter  Reeo 
.-\rmy  General  Hospital,  Washington. 

Chicago,  III.— Until  11  a.  m..  Nov.  23.  by 
John  J.  Hanberg.  Commissioner  Public 
Works.  202  Randolph  St..  for  furnishing  all 
labor,  materials  and  appliances  necessary  to 
construct  a  public  bath  house  at  W.  20th 
St..  near  Lincoln  St..  according  to  plans  ana 
specifications  on  file  in  the  Bureau  of  Archi- 
tecture. 4th  floor.  117  Market  St. 

Chicago,  Ml.— Until  1;30  p.  m..  Nov.  23.  by 
'."'ounty  Commissioners.  William  McLaren. 
Superintendent  Public  Service.  519  Cook 
County  Court  House,  for  erection  of  county 
infirmarv  at  Oak  Forest.  IS  miles  from  Chi- 
cago. Building  will  cost  about  S2. 000. 000  it 
is  said.  Holal)iid  &  Roche.  Architects.  1618 
Monadnock  Bldg. 

Chicago,  III.— Until  2  p.  m.,  Nov.  23.  by 
Board  of  Inspectors.  House  of  Correction. 
26th  St.  and  California  Ave.,  for  the  struc- 
tural iron  and  coil  work  required  for  the  con- 
struction of  tile  new  cell  house.  Plans,  etc.. 
with  City  Architect.  117  Market  St.,  or  the 
Superintendent   of   the  House  of   Correction. 

Bemidli.  Minn. — Until  4  p.  m..  Nov.  20,  by 
A.  R.  Ritchie,  Secretary,  for  general  con- 
tract for  erection  of  a  Carnegie  library. 
Haxby  &  Gillespie,  Architects,  Fargo,  N. 
Dak. 

Atlantic  City,  N.  J.— Until  2  p.  m.,  Nov. 
20.  by  S.  I.  Kimball.  General  Superintendent. 
U,  S.  Life  Saving  Service.  W'ashington.  D. 
C.  for  the  construction  of  a  lifeboat  house 
and  launchway  at  the  Atlantic  City,  N.  J.. 
Life   Saving  Station. 

Alfred,  N.  Y.— Until  2  p.  m..  Nov.  23.  by 
Dr.  Boothe  C.  Davis.  President  Board  of 
Managers  of  Alfred  University,  for  construc- 
tion, complete,  including  heating,  plumbing, 
gas  pipinR  and  fixtures  for  barn  and  dairy 
house  at  State  School  of  Agriculture.  Alfred 
Universltv.  Franklin  B.  Ware,  State  Archi- 
tect. Albany.  N.  Y. 

New  York,  N.  Y.— Until  3:30  p.  m..  Nov. 
IS.  by  C.  B.  J.  Snyder.  Superintendent  of 
School  Buildings,  for  forming  classrooms  on 
5th  floor  of  Public  School  184.  and  for  addl- 
lions.  renalrs  and  alterations  to  heating  ap- 
paratus in  Public  School  14. 

Cincinnati,  O — Until  2  p.  m..  Nov.  27,  by 
Col.    Wtlham    T.    Rossell.    U.    S.    Engrs..    for 


building  a  warehouse  at  Dam  No.  37,  Ohio 
Klver. 

Oxford,  O — Until  noon.  Nov.  21.  by  Trus- 
tees Miami  University,  O.  V.  Parrish,  Secre- 
tary Building  Committee,  for  erection  of  a 
luilding  for  normal  school  purposes.  Frank- 
lin  I,,    i'aok.ard.   .Vrchitcct.  Columbus.  O. 

Youngstown,  O. — Until  noon.  Nov.  16.  by 
Board  of  Kduoation.  W.  N.  Astibaugh.  Cleik. 
29  W.  Fcdoi-al  St..  for  Installing  heating, 
ventilating  and  sanitary  apparatus  In  the 
Fairmont  Ave.   school. 

Pittsburg,  Pa — Until  10:30  a.  m..  Nov.  12. 
by  Edward  G,  Lang,  Director  Department  of 
Public  Safety,  for  alterations,  repairs  and 
Improvements  to  engine  house  No.  3.  7th 
Ave. 

Pittsburg,  Pa.— Until  10  a.  m..  Nov.  19,  b>- 
James  P,  Shaw,  Director  of  Charities  and 
Correction,  for  construction  of  a  hospital 
building  at  Marshalsea.  Kiehnel  &  Elliott. 
Architects,   209   Ninth   St.,   Pittsburg. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  111.— Until  11  a.  m  .  Nov.  17.  by 
Department  Public  Works,  John  J.  Hanberg. 
Commissioner,  for  labor  and  material  for 
paving  with  asphalt  and  curbing  with  con- 
crete combined  curb  and  gutter  in  Lawrence 
Ave.,  from  Evanston  Ave.  to  C.  &  E.  Ry. 
tracks. 

Valparaiso,  I nd.— Until  7  p.  m.,  Nov.  13.  by 
C.  D.  Jones.  City  Clerk,  on  16.148  sq.  yds. 
brick  pavement.  9.260  lin.  ft.  combined  curb 
and  gutter  and  4SS  Un,  ft.  headers.  Certified 
check  for  $500  required  with  bid.  G.  F. 
Stinchfield,   City   Engineer. 

Opelousas,  La. — Until  Nov.  18.  by  Mayor 
M.  Halphen.  for  constructing  6,975  ft.  of  5-ft. 
cement  sidewalk, 

Lansford,  N.  Dak.— Until  8  p.  m.,  Nov.  16. 
by  W.  S,  Todd,  City  Auditor,  for  graveling 
two  blocks  in  3rd  Ave. 

Brooklyn,  N.  Y.— Until  11  a.  m..  Nov.  18. 
by  Bird  S.  Coler.  Borough  President,  for 
several  contracts  for  regulating,  grading, 
curbing  and  laying  sidewalks;  also  for  regu- 
lating  and    paving   with   asphalt. 

Cincinnati,  O. — Until  Nov.  27.  by  County 
Commissioners.  Fred  Dreihs.  Clerk,  for  work 
under  Specification  No.  826 — treatment  of 
Ohio  Pike   in  Anderson  Township. 

Cincinnati,  O. — Until  Nov.  27,  by  County 
Commissioners,  Fred  Dreihs.  Clerk,  for  work 
under  Specification  No.  824.  for  repairing 
Springfield   Pike   in    Springfield   Township. 

Columbus,  O. — Until  2  p.  m..  Nov.  27.  by 
County  Commissioners.  John  Scott.  Clerk, 
for  repairing  portion  of  W.  5th  Ave.,  the 
work  including  2.400  tons  crushed  limestone 
furnished,    hauled,    spread  and   rolled. 

East  Liverpool,  O. — Until  noon.  Nov.  23.  by 
Boaid  Public  Service.  A.  S.  Hughes,  Clerli. 
for  grading  and  paving  with  hard  burned 
vitrified  fire  brick,  and  constructing  neces- 
sary curbs,  sewers,  gutters  and  drains  in 
part  of  Pennsylvania  Ave.  Bids  are  also 
asked  for  similar  improvement  of  part  of 
Sheridan  .\ve.  Certified  check  for  $500  for 
eacli   .street  required  with  bid. 

Muskogee,  Okla. — Until  Nov.  16.  by  L.  B. 
Kinsey.  City  Engineer,  for  300,000  sq.  yds. 
asphalt  paving. 

Clearfield,  Pa.— Until  Nov.  20.  by  State 
Highway  Department.  Harrisburg.  Pa.  for 
constructing  following  brick  roads  in  Clear- 
field County:  Curwensville  Borough.  3.135 
ft.  of  16-ft.  wide  road;  Clearfield  Borough. 
2,940   ft.    of   16-ft.    wide  road. 

Uniontown,  Pa. — Until  Nov.  25.  by  State 
Highway  Department.  Harrisburg.  Pa.,  for 
constructing  6.654  ft.  of  state  road  in  South 
Union  Township,  and  26.100  ft.  of  road  in 
Menallen   Township. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Tuskegee,  Ala. — Until  3  p.  m..  Nov.  16.  by 
Mayor  O.  S.  Lewis,  for  labor  and  materials 
for  constructing  3.755  lin.  ft.  8-in.  and  1.529 
lin.  ft.  6-in.  pipe  sewer.  G.  N.  Mitcham. 
Engineer. 

Washington,  D.  C. — Until  noon.  Nov.  16. 
by  District  Commissioners.  427  District 
Bldg..  for  constructing  trunk  sewers. 

Decatur,  III. — Until  2  p.  m.,  Nov.  14.  by 
Board  Local  Improvements,  for  constructing 
lateral  sewer. 

Fort  Wayne,  Ind.— Until  7:30  p.  m..  Nov. 
12.  bv  Board  Public  Works.  I-I.  W.  Becker. 
Clerk,  for  instructing  several  vitrified  clay 
pipe  sewers. 


Wellington,  Kan,— Until  8  p.  m.,  Nov.  16, 
by  A.  B.  Cliotver,  City  Clerk,  for  material 
and  constructing  sewers  In  District  No.  3; 
also  for  constructing  main  interceplini^  sewer 
from  corner  of  10th  and  H  Sts.  to  outlet  at 
Slate  Creek.  Certified  check  for  $500  re- 
quired with  bid.  H.  A.  Rowland.  Engineer, 
McPberson,   K.an. 

Grand  Rapids,  Mich.— Until  8  p.  m.,  Nov. 
12.  by  Board  Public  Works.  S.  A.  Freshney, 
Secretary,  fur  furnishing  and  erecting  a 
sewage  pumping  station  on  the  West  Side 
Ditch  .Sewer.  Bids  for  the  pumps  are  now 
being  asked,  as  stated  elsewhere  In  this 
Issue. 

Fort  Robinson,  Neb.— See  under  Bids  Asked 

— ^\■ater  Supplj-. 

Kearney,  Neb.— Until  Nov.  14.  by  Geo.  E. 
Foul.  City  Clerk,  for  constructing  an  8-in. 
pijie  scwtr. 

East  Rutherford,  N.  J. — Until  8  p.  m.,  Nov. 
23,  by  Council  Sewer  Committee,  for  the 
completion  of  all  the  works  remaining  to  be 
completed  for  the  construction  of  the  system 
of  sewers  and  sewage  disposal  plants  for 
this  Borough  mentioned  and  specified  in  a 
certain  contract  recently  abandoned.  Wise 
&  Watson,  Borough  Engineers,  Rutherford, 
N.   J. 

Albany,  N.  Y.— Until  3  p.  m..  Nov.  16,  by 
Board  of  Contract  and  Supply.  Isidore 
Wachsman.  Clerk,  for  constructing  12-ln. 
vitrified  stoneware  pipe  sewer  in  Whitehall 
St,     Bond  for  $500  required  with  bid. 

Rye,  N.  Y.— Until  8  p.  m..  Nov.  IS  (read- 
vertisement)  by  Village  Clerk,  for  labor  and 
materials  for  constructing  sanitary  sewers 
and  sewage  disposal  plant.  W'ork  includes 
about  90.000  ft.  of  vitrified  pipe  sewers,  S-in. 
to  18-in.  laid  complete,  with  manholes  and 
flush  tanks,  much  of  it  in  rock  excavation; 
12.600  ft.  of  iron  pipe  sewers,  siphons  and 
force  main.  4-in.  to  16-in. ;  1.200  ft.  of  sub- 
aqueous iron  effluent  outlet  into  Long  Island 
Sound;  indeterminate  amount  of  agricultural 
drain  tile  laid  in  sewer  trench;  two  small 
pumping  stations  complete;  sewage  tanks, 
and  coke  filter  beds,  w-ith  appurtenances; 
considerable  but  indeterminate  amount  of 
piling  and  earthwork.  G.  Everett  Hill.  Engi- 
neer,   156    Fifth    Ave,,    New   Tork. 

Dayton,  O. — Until  noon.  Nov.  20,  by  Board 
Public  Ser\-ice.  W'.  A.  Budroe.  Clerk,  for  con- 
structing storm  water  sewers  as  follows:  In 
Stewart  St..  to  include  490  lin.  ft..  20-ln.. 
330  lin.  ft.,  IS-in.,  etc.;  across  lands  of  the 
Society  of  Mary,  to  include  650  lin.  ft.  of 
24-in.  vitrified  pipe;  in  Alberta.  Union  and 
Stewart  Sts..  to  include  1.335  lin.  ft..  36-in. 
concrete  sewer.  350  lin.  ft..  22-in.  vitrified 
pipe  sewer,   etc. 

Steubenville,  O. — Until  noon.  Nov.  18.  by 
Board  Public  Service.  H.  G.  Simpson,  Clerk, 
for  constructing  vitrified  pipe  sewer  in  6th 
Ave.   and   in   9th   St. 

De  Pere,  Wis. — Until  4  p.  m.,  Nov.  16.  by 
Committee  on  Streets,  care  City  Clerk,  for 
laying  900  ft.  of  30-in.  pipe  sewer. 


Water  Supply. 


the 
by 


Bids  are  asked  on  following  work, 
notes  being  arranged  alphabetically 
states: 

Las  Animas,  Colo. — Until  2  p.  m.  Nov.  23 
(change  of  date),  by  Ida  Z.  Loudy.  Town 
Clerk,  for  furnisliing  material  and  labor  and 
constructing  water  works  improvements  as 
follows:  Complete  new  pumping  plant,  in- 
cluding building  and  equipment;  steel  tank 
or  standpipe;  extensions  and  additions  to 
present  mains,  approximating  23.000  lin.  ft. 
cast-iron  pipe.  W.  R.  Murphy,  Town  Engi- 
neer, Las  Animas.  Colorado.  The  W.  K. 
Palmer  Co..  Consulting  Engineers,  Dwight 
Bldg..   Kansas  City.   Mo. 

Chicago,  111.— Until  11  a.  m.,  Nov.  18,  by 
Board  Local  Improvements.  C.  A.  V.  Stand- 
isli.  Secretary,  for  five  contracts  for  con- 
structing water  supply  pipes  and  seven  con- 
tracts for  water  service  pipes. 

National    Military    Home.    Ind.— Until   Nov. 

14.  bv  J.  W.  Sanderson.  Treasurer  Marion 
Branch.  N,  H.  D.  V.  S.  National  Military 
Homo,  for  installation  of  a  water  softening 
.and    purifying    plant. 

Fort   Robinson,    Neb — Until  1   p.   m.,   Nov. 

15,  by  Capt.  F.  T.  Arnold.  Constructing  Q. 
M.,  for  furnishing  materials  and  labor  for 
the  construction  of  additions  to  water  and 
sowei*agc   ss'Stems  at  this  post. 

Pittsburg,  Pa.— Until  10  a.  m.,  Nov.  23.  by 
A.  B.  Shepherd.  Director  Public  Works,  for 
cleaning  the  Interior  surface  of  about  1.960 
lin.  ft.  of  S-in.  cast-iron  water  main  and 
about  8.409  lin.  ft.  of  6-in.  water  main.  In 
its  present  position. 

Pittsburg,  Pa Until  noon.  Nov.  23,  by  Bu- 
reau of  Filtration,  for  work  in  connection 
with  equipment  of  the  extension  of  the  city 
filter  plant.  See  under  Bids  Asked — Mate- 
rials. 
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Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
slates: 

Corning,  Ark. — Ditch  Work. — Until  Nov. 
14.  by  Directors  ^^*estern  Ciay  Drainage 
District.  Chas.  W.  Jones.  Secretary,  for  con- 
structing main  ditch  and  laterals,  requiring 
725.000  cu.  yd.s.  excavation.  J.  D.  Mitchell, 
Greenway.    Ark.,    is   Engineer. 

Paragould,  Ark. — Ditch  Work. — Until  11  a. 
m.,  Nov.  17.  at  County  Court  House,  for  con- 
structing nine-mile  ditch  to  straighten  Eight 
Mile  Creek  in  Cache  River  Drainage  Dis- 
trict No.  1.  Work  requires  about  435,500  cu. 
yds.  excavation.  Lund  &  Hill,  Engineers. 
Little   Rock,    Ark. 

Walsenburg,  Colo. — Ditch. — Until  Nov.  14. 
by  T.  W.  Jaycox.  State  Engineer.  Denver. 
Colo.,  for  constructing  2,400  lin  ft.  of 
drainage  ditch  for  diverting  flood  waters 
from   this  town. 

Eldora,  la. — Tile  Drain. — Until  noon,  Nov. 
20,  by  R.  A.  Vigars.  County  Auditor,  for 
constructing  tile  drain  and  lateral  branches 
in  Drainage  District  No.  7.  Main  drain  in- 
cludes 10.200  ft.  10-in.  to  26-in.  tile,  at  aver- 
age depth  of  6^4  ft.  Laterals  include  8,700 
ft.  of  12-in.  to  IS-in.  tile  at  average  depth  of 
»%    ft. 

Rock»/ell     City,     la Ditch      Work. — Until 

noon,  Nov.  17,  by  B.  E.  Stonebraker,  County 
Auditor,  for  constructing  Ditch  No.  83  the 
work  including  69.000  lin.  ft.  tile  work  and 
262.950    cu.    yds.   excavation. 

Sibley,  la. — Ditch,  Tile  Work. — Until  noon, 
Nov.  23,  by  V.  A.  Burley,  County  Auditor, 
for  constructing  ditch,  requiring  about  29,500 
ft.   of  tile  work,  and  5,800  ft.   of  open  work. 

Warren,  Minn. — Ditch  Work. — Until  2  p. 
m..  Nov.  20,  by  P.  B.  Malberg.  County  Au- 
ditor, for  constructing  Ditch  No.  16,  requir- 
ing  57,464    cu.    yds.    of    excavation. 

Cincinnati,  O. — Embankments. — Until  Nov. 
20,  by  Countj'  Commissioners,  Fred  Dreihs, 
Clerk",  for  constructing  embankments  on 
New  Richmond  Pike  at  Four,  Five  and 
Eight   Mile  Creeks,   in  Anderson   Township. 

Barstow,  Tex. — Drainage  System. — Until  9 
a.  m..  Xo\'.  14.  by  T.  B.  Anderson,  Chairman 
Commissioners,  for  constructing  drainage 
system. 

Ottawa,  Ont Dredging. — Until   4:30  p.   m., 

Nov.  16.  by  Nap.  Tessier,  Secretary  Depart- 
ment Public  Works.  Ottawa,  for  dredging 
required  in  the  Middle  Channel,  in  the  River 
St.  Lawrence,  between  Kingston  and  Brock- 
ville.  in  the  Province  of  Ontario.  Certified 
check  for  $10,000  required  with  bid. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
stales: 

San  Francisco,  Cal. — Sea  Wall. — Until  3  p. 
m..  No\".  19.  b>"  State  Harbor  Commission- 
ers, W.  B.  Thorpe,  Secretary,  Ferry  House, 
for  material  and  constructing  Sec.  11  of  sea 
wall  for  600  ft.  Work  will  require  about  85.- 
000  tons  of  stone. 

Chicago,  III. — Cable  Work. — Until  noon, 
Nov.  IS.  by  Trustees  Sanitary  District  of 
Chicago.  O.  J.  Bryan,  Clerk,  1500  American 
Trust  Bldg..  Chicago,  for  work  uiider  Di- 
vision  A — installing  and  connecting  cables. 

Chicago,  III. — Concrete  Work,  Excavation. 
— Until  noon,  Nov.  18  (postponement  from 
Nov.  11),  by  Trustees  Sanitary  District  of 
Chicago,  I.  J.  Br>an,  Clerk.  American  Trust 
Bldg.,  for  work  on  Sec.  12  of  North  Shore 
Channel.  The  work  includes  the  excavation 
of  about  150,000  cu.  yds.  of  earth,  the  build- 
ing of  a  reinforced  concrete  dam  on  the 
North  Branch  of  the  Chicago  River,  the  con- 
struction of  sutjstructures  and  the  erection 
only  of  the  superstructures  of  highway 
bridges  at  Foster  Ave.,  Argle  St.  and  Law- 
rence Ave. 

Chicago.  Ml.— Dock  Work.— Until  11  a.  m.. 
Nov.  19.  by  Department  Public  Works,  Paul 
Redieske,  Deputy  Commissioner,  for  the  re- 
moval of  30  ft...  more  or  less,  of  old  dock 
and  the  construction  of  about  96  ft.,  more  or 
less,  of  new  dock  on  east  side  of  north 
branch.  Chicago  River,  on  Ogden  canal,  at 
foot   of   North   Branch. 

Evansville,  Ind. — Street  Sweeping. — Until 
Nov.  14.  by  Board  Public  Works.  Walter  F. 
Wunderlich.  Clerk,  for  sweeping  and  clean- 
ing brick,  asphalt  and  block  streets  during 
1909. 

Fort  Robinson,  Neb. — Electric  Light  Sys- 
tem. Etc. — Until  1  p.  m..  Dec.  1.  by  Capt. 
F.  T.  Arnold.  Constructing  Q.  M.,  for  con- 
structing an  electric  lighting  system,  build- 
ing   for    transformer    sub-station,    and    fur- 


nishing electric  current  for  illuminating  and 
small  motor  purpo-ses  at  this  post. 

Johnstown,  Pa. — Electric  Lighting. — Until 
Nov.  24.  by  G.  E.  Hamilton,  City  Clerk, 
for  electric  lighting  for  period  of  five  or  ten 
years. 

Philadelphia,  Pa. — Street  Lighting. — Until 
noon.  Nov.  17.  by  George  Vi.  Stearns,  Direc- 
tor Public  Works,  for  lighting  the  incandes- 
cent naphtha  lamps  and  furnishing  lamp- 
posts in  the  city  of  Philadelphia  during  year 
1909.  Specifications,  etc.,  at  the  office  of  the 
Bureau  of  Lighting,  Room  No.  334,  City  Hall. 

Fort  Sam  Houston,  Tex. — Electric  Light 
Line  Extension. — Until  11  a.  m..  Dec.  2,  by 
L.  J.  Fleming.  Constructing  Q.  JI..  for  the 
construction  of  an  extension  to  the  electric 
ligltt  lines  and  additional  street  lights  at 
this  post. 

Lepreau,  N.  8. — Retaining  Wall. — Until 
noon,  Nov.  30.  by  John  Morrissy,  Chief  Com- 
missioner. Department  Public  Works,  Fred- 
ericton,  N.  B..  for  rebuilding  brickyard  cove 
retaining  wall  on  Little  Lepreau  Road,  par- 
ish of  Lepreau,   Charlotte  County,   N.    B. 

Devil's  Island,  N.  S. — Breakwater  Exten- 
sion.— Until  4:30  p.  m.,  Nov.  19.  by  Nap.  Tes- 
sier, Secretary  Department  Public  Works, 
Ottawa.  Ont.,  for  extension  of  breakwater 
at  Devil's  Island. 

Three  Rivers,  Que. — Dock  and  Ice  Breaker. 
— Until  4:30  p.  m..  Nov.  27,  by  Nap.  Tessier, 
Secretary  Department  Public  Works.  Otta- 
wa. Ont.,  for  construction  of  timber  dock 
and  ice  breaker  at  Three  Rivers. 

Materials ,  Machin  es,Supplies,Tool,  Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 


water  works  pumping  station  of  one  verti- 
cal triple-expansion  pumping  engine,  having 
a  normal  capacity  of  twelve  million  U.  S. 
gallons  of  water  in  24  hours.  L.  W.  Ander- 
son.  City   Engineer. 

Grand  Rapids,  Mich. — Sewage  Pumping 
Machinery.-.  —  Until  S  p.  m.,  Nov.  27,  by  Board 
Public  Works,  S.  A.  Freshney,  Secretary,  for 
sewage  pumping  station  machinery  consist- 
ing in  general  of  four  40-in..  four  24-ln.  and 
two  18-in.  centrifugal  pumps;  four  175-HP., 
two  75-HP..  two  60-HP  and  three  30-HP. 
electric  motors,  together  with  vacuum 
pumps,  piping,  etc.  L.  W.  Anderson,  City 
Engineer. 

Columbus,  O. — Garbage  Plant. — Until  Nov. 
16.  by  Board  Public  Service,  for  furnishing 
machinery  and  equipment  for  the  reduction 
of  garbage. 

Pittsburg,  Pa. — Filter  Plant  Equipment. — 
Until  noon,  Nov.  23,  by  Bureau  of  Filtration, 
Municipal  Hall,  for  furnishing  and  installing 
equipment  for  the  extension  "of  the  city  fil- 
ti-ation  work.  Work  consists  of  Contract 
llA — electrical  equipment — consisting  of 
power  and  lighting  circuits  in  10  filter  beds 
and  one  gallery;  Contract  IIB — sand  washer 
system,  including  20,000  lin.  ft.  3  in.  to  12  in. 
lap  welded  steel  pipe,  etc.:  Contract  IIC — 
inlet  controlling  valves,  furnishing  and  In- 
stalling 10:  Contract  IID — outlet  rate  con- 
trolling valves,  furnisiiing  and  installing  10; 
Contract  HE — indicator  and  recording  appa- 
ratus; Contract  IIF — heating  and  ventilating 
apparatus;  Contract  IIG — transfer  truclCB 
and  turntables;  Contract  IIH — filter  ma- 
terials: Contract  IIJ — sluice  gates. 

Charleston,  S.  C. — Freight  Elevators. — Un- 
til 11  a.  m..  Nov.  21.  by  Bureau  Yards  and 
Docks,  Washington.  D.  S..  for  furnishing 
and  installing  two  freight  elevators  at  Navy 
Yard,  Charleston. 


CONTRACTS  LET. 

The   following  contracts  have  been  let  re- 
cently: 


Mare  Island,  Cal. — .\ir  Compressor. — Until 
11  a.  m..  Nov.  21.  by  Bureau  Yards  and 
Docks.  ^\'ashington.  D.  C.  for  furnishing 
and  installing  a  5.000  cu.  ft.  air  compressor 
and  accessories  at  Navy  Yard.  Mare  Island. 

San     Francisco.     Cal.— Pumps.     Turbines  —  Argenta,  Ark.— Sewer.— J.  H.  Ellis,  of  Ellis 

Until    Nov.    IS.    by    Board    Public   Works,    for  Hardware  &   Plumbing  Co..    for  constructing 

pumps    and    turbines    for    the    flre   protection  1.300  ft.  of  private  sewer 

ffJfn\^™^f'Mlnso'n'ckv'ET4nee''r"™'''"^  ^'^"  P^-"'^'    Ark-Court    House.-Halter    Bros., 
tions.     M.  Manson.  Cit>   Kngmeer.  Conwav.    Ark.,    at    about    $40,000.    for    con- 
Denver,  Colo.— Freight  Lift. — Until  3  p.  m.,  structing   new   county  court  house. 

Nov.  28.  by  James  Knox  Tavlor,  Super\'ising  r^,i,i-.„w      r».,i      ttt- i-j -c.-u;    ~      t. 

Architect.    Washington.    D.    C.    for    the    in°  fip°^on.,/,,cfinn""f^      «t    Is  ?'     fJ^?Tl^^'^ 

stallation    of  a    hydraulic    freight    lift    in    the  SL-n   "id   rnnntv  ^pii           *  '       '             teanng 

U.   S.  Court  House  and  Postoffice,  Denver.  "°^"   "'^   county    jail. 

Washinoton      D      c  — Stppl     Dnmn    Cars—  Redondo,    Cal.— Pump   and  Motor.— Califor- 

UnU?  Nov     ■>"'    bv   Cart     F     C     B^Sgs'-'^Gen-  ?|a    Ornamental   Brick    Co.,    Los   Angeles,    at 

erSS     Purchasing 'of^?er,^-IsthiSan^' Canal  |;.-OSf  •    for   pump    and    motor    for   new    sewer 

Commission,    for  furnishing  four   steel   dump  ■           • 

cars,  under  Circular  477.  San       Bernardino,       Cal. — Bridges. — C.       G. 

Atlanta,   Ga.-Motor.-Untii   10  a.  m..  Nov.  f,'l?fi?„i^?;in°f?"X.^j:-„^°l°-/L^I'32-  ("J  SS"" 

30,  by  R.  V.  LeDow.  Superintendent  of  Pris-  i"""^  r"^? „;''^t    rI?,,^  J    fLi/n  f  ^^^^  w„^°=" 

ons.   Department    of  Justice.   Washington,  D.  f^l^  ?nl»L<=    =?  St  sSf'f,^  Kri,iil°L^  cuv 

C.    for    furnishing    and    delivering   at    U.    S.  rrf»if  nn    Mi^hil^J'  !,:»  °     ^"  "     °^^         ^ 

Penitentiarv.  Atlanta,  a  25  HP.   electric  mo-  '^"''^  "^^   Highland  A\  e. 

tor  and  material.  Hopefield,    Ark. — Terminal    Yards. — Dalhoff 

Aiini.sta     Ra  — P.imn     Power   Plant— TTntil  Construction  Co..  Little  Rock.  Ark.,  has  con- 

4    pr^      Nov    '^b^NisljeT  Win-field     Citv  "■=»<='  f'^'"  constructing  terminal  tracks,  round 

En'iin^er,     for     fu?nisWng     ai5^     ??ecuns     a  l'0"/%and  coal  chute  at  Hulburt,   for  C.   R. 

pumping    engine    of    6.000.000     gallons    daily  '■    *    -^^    "' • 

capacity  and  a  steam  plant  of  450  HP.  Hartford.  Conn.— Sewer.— John  Ferrante.  at 

Frankfort,      Ind.-Electrical      Machinery.—  ^l-"^    f'-^""  constructing  sewer  in  Vine  St 

Until  Nov.    13,    bv    Worth    Price,    Citv    Clerk,  Wilmington,    Del. — Removing    Wreck.— Eu- 

for  furnishing  one  300  KW.  turbine  and  gen-  gene  Boehm.  Atlantic  City.  N.  J.,  for  remov- 

erator.    complete    with    all    necessary    appa-  ing    wreck    of    steamer    Gulf    Stream    lying 

ratus  thereto;   condensers  to  condense  steam  sunk    at    entrance    to    Hereford    Inlet.    New 

from  500  and   300  KW.   generators;  also  mo-  Jersey.     Other  bids  received  by  Capt.   L.   H. 

tors    to    run    street    light    machine    and    all  Rand.    U.    S.   Engrs..   were  as  follows:     Mer- 

other  necessary  machinery  and  auxiliary  ap-  ritt  &  Chapman  Derrick  &  Wrecking  Co  .  17 

paratus.  Battery   PI.,   New   York.    $9,860;    Van   Sant  & 

Boston.    Mass.-Air    Compressor.-Until    11  2^",?J-i^"^"J'5J;"^'T<^>,^.-  l^llHi?''''T°'r" 

a.   m..   Nov.  21.  by  Bureau  Yards  and  Docks,  F.'i^^l'^'fJ^^'.J^?,'^^?' .?!"''' ?Tfi,  ^^^^^^  .•'"-'V?,- 

Washington,    D.    C,    for    furnishing   and    in-  Ii?"  ,.*r^ 'f^^"„     wn^iV,J^l      nif'     111™' 

stalling   a    5,000    cu.    ft.    air    compressor    and  ?T?"J^  ,^p,i°."^?>Vi^iL7I^K'°P,  °lib-n*'"*'  = 

accessories  at   Navv   Yard,    Boston,   Mass.  Je^^e  A.   Gray.   Philadelphia.  Pa..  $1.9o0. 

Annapolis,   Md.-Surface  Condensing  Plant.  Council    Bluffs,    la.-Auditorium.-Wickham 

—Until   Nov.    17.    by   the    Bureau   of   Supplies  Bros.,  for  erection  of  new  auditorium  here, 

and   Accounts.    Navy    Department.    Washing-  Waterloo,     la.— Cement    Walk. — Mishler    & 

ton,    D.    C,    for    furnishing    at      the      Naval  Ryan,    Waterloo,    for    constructing    about    10 

Academy.    Annapolis,    a    surface    condensing  miles  of   cement  walk, 

plant.     Schedule  530.  East  St.  Louis,  ill.— Brick  Paving.— Follow- 

Grand    Rapids,    Mich. — Pumping    Engine. —  ing   bids   were   received   Oct.-  31   by    this  city 

Until    8    p.    m..    Nov.    19,    by    Board    Public  for  paving  portion  of  26th  St.  with  brick.  (1) 

Works.    S.    A.    Freshney,    Secretary,    for    the  standing  for  Keeley  &    Gaynord,    (2)    for  W. 

construction,    delivery    and    erection    at    the  H.  Hill.   (3)   for  Myers  Construction  Co..  and 

1 4 )   for  Water  Coonan : 

(1)  (2)  (3)  (4) 

15-in.  drain  pipe  laid.  240  ft $0.70                 $0.68                  $0.75                  $0.70 

Sandstone   curb.    5.790    ft 55  .54                      .60                      .60 

Eiccavation  placed  in  fill.  1.240  cu.  yds 20  .20                      .25                      .20 

Fill   in  excess  of  excavation.  4,800  cu.  yds...  .53                     .50                      .45                      .50 

Foundry   sand    -48 

Paving: 

Purington  brick.  10.882  sq.  yds 1.54                   1.48 

Banner  brick    145                   1.43                    1.46                    L50 

Alton  brick 1.46%                 1.50 

Clinton   brick    .     „,                 -  -, 

Albion    brick    147                   1.40                    1.46%                 l.oO 

Wabash   brick    1-53 

Danville    brick     l-*9 

Total    $21,923  $21,173              $22,010              $22,613 
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Chicago,  III.  -Coiirrotc.  Exoiiviilliiii. — J.  T. 
FaniiliiK  &  Co..  at  $G7.!>.'.0.  f,ii-  rxi-avatlon 
aiul  iMini-n'te  wmlt  fur  siilisti  iicUiro  ijf  a 
lallwav  lirlclK"'  at  Mayfalr  tulnff.  for  the 
Saiiltii'ry   District. 

Chicago,  III.— Bridge  Work.— Kelly- Atkin- 
son Co..  1.S8  Madison  St..  ChUago.  at  $9.S80, 
lor  ori'i-llon  of  threi-  Hiiperstruitiiri'S  and  re- 
floorlMK  throe  bridges  for  the  Sanitary  Dis- 
trict. 

Chandlervllle,  III.— Power  House.— B.  C. 
Trowbridge  for  the  construction  of  the  new 
power  house  for  the  new  municipal  electric 
light    plant. 

Geneseo,  111.— Paving.- Keys  &  McNamara. 
\M  Salle.  111.,  at  $40,000.  for  paving  State 
St. 

Taylcrvllle,  111.— Klectric  Kiiuipment. — 
Stewait  ''cinstriution  Co..  Cincinnati.  O.,  at 
J23.S.'.0  fur  installation  of  machinery  for 
'rnyliirvill  ■   Light.    Heat  &   Power  Co. 

Attica,  Ind.— High  School.— J.  R.  Barnes. 
I»g-ansport.  Ind,.  for  erecting  new  high 
t<chuol    liuilriing   lifi  e. 

Burnham,  Ind.— Water  Works.— Hanrahan 
&  I.indiiuist  Co..  Chicago.  111.,  at  $9,153,  for 
Installing  water  works  for  this  place,  to  con- 
sist of  i.lOO  ft.  of  12-in.  pipe,  1.300  ft.  of 
10-in.  pipe.  3.900  ft.  of  S-in.  pipe.  2.310  ft. 
of  B-in.  pipe  and  a  compression  tank,  en- 
gine  and    pump. 

Louisville,  Ky.— Sewer.— Contract  for  con- 
structing sewi'r  recently  awarded  to  Herr  & 
Raftus.  has  heen  transferred  to  Schultz  & 
Vogt.  Louisville.  Contract  amounts  to  about 
J7,000. 

Pascagoula,  Miss.— Sewers.  Curbs  and  Gut- 
ters.—Sullivan  &  Davis  Contracting  Co.. 
Montgomery.  .Ala.,  at  about  $20,000.  for  con- 
crete  curbs  and   gutters   and  sewers. 

Fort  Andrews,  Mass.— Roads  and  Walks. — 
Fred  A.  Eldredge,  Westerly,  R.  I.,  at  $19.- 
435.  for  constructing  roads  and  walks  at  this 
post. 

Grand  Rapids.  Mich.— School  House. — 
Charles  ll.icrli'  *i  Sim  for  the  construction 
■of  the  new  Coidbrook  school  on  North  .Ionia 
St. 

Lansing,  Mich.— Electric  Railway.— A.  L. 
■Dorum  &  Co..  125  Monroe  St..  Cicago.  111.. 
for  electric  railwav  between  Leslie  and  Jack- 
son for  the  Michigan  United  Rys.  This  is  part 
of  the  Jackson-Lansing  line,  the  Northern 
Construction  Co.  having  the  contract  for 
that  portion  between  Lansing  and  Leslie. 

Owosso,  Mich.— Grading.— Joseph  Taylor, 
Owosso.  according  to  reports,  for  grading 
portions  of  the  electric  railway  from  Sagi- 
r.aw  to  L.Tnsing.  via   this  city. 

Crookston,  Minn.— Ditch  Work.— Valley 
Dredging  Co..  Stephen.  Minn.,  at  $9,500,  for 
constructing   Ditch   No.    73. 

Kenyon,  Minn.— Sewer  System.— Fraser- 
EUlott  Co..  Rochester.  Minn.,  for  construct- 
ing  sewer  system    for  this  place. 

Moonhead,  Minn.— Depot.— Johnson.  Ander- 
son &  Johnson.  Fargo,  N.  Dak.,  for  new 
freight  depot.  30x160  ft.,  for  Northern  Pacihc 
Ry.  Foundation  walls  are  to  be  of  concrete 
and  superstructure  walls  of  brick. 

Helena.  Mont.— Water  Works.— American 
Light  .>i  Water  Co..  Kansas  City.  Mo.,  ac- 
cording to  reports,  for  the  construction  for 
the  proiiosed  water  works  for  which  $bOO.UOu 
was   recently   voted. 

Fargo,  N.  Dak.— Warehouse—  Johnson. 
Ander.son  &  Johnson,  l^argo.  for  the  con- 
struction of  n  4-story  warehouse  for  tranK 
T.vmb. 

Louisville,  Neb.—  Bridge.—  Contractor 
Thompson  of  Omaha  tor  the  construction  ot 
a  wagon  bridge  across  the  Platte  River  at 
this  place.  The  project  has  been  financed 
tiv  the  Platte  River  Bridge  Co..  composed 
chleflv  of  Louisville  men.  and  capitalized  at 
$''0  000  It  Is  expected  the  bridge  will  cost 
about  '$15,000.  It  will  be  a  toll  bridge,  of 
timber  construction  on  piles.  It  will  be 
2.S00    ft.    long. 

BInghamton,  N.  Y.-Sower— J.  J.  Tyne.  at 
$1  '71  f.ir  Lewis  St.  sewer;  John  Schulte,  at 
$Li;7L    f'lr   Mozart   St.    sewer. 

Lancaster,  N.  Y.— Factory.— Fred  Bame  for 
erecting  $20,000  factory  for  American  Malle- 
able  Co. 

Long  Island  City.  N.  Y.— Regulating.  Grad- 
ing Etc  — Larence  Gresser.  President  Queens 
Borough  has  awarded  following  contracts 
for  regulating,  grading  and  laying  cross- 
walks: 18th  Ave.,  from  Flushing  to  W  ilson. 
H  J.  Mullen.  $7,217:  Academy  St..  from 
Washington  Ave.  to  Broadway.  National  Ce- 
ment &  Construction  Co..  $9,450:  14th  Ave., 
from  Girard  to  Vandevcnter  Aslorla  Lon- 
tractlng  Co..  $3.r,90;  William  St..  from  Payn- 
tVr  .\ve  to  Beebe.  Bart  Dunn.  $7,355;  Vande- 
vcnter Ave.,  from  iOth  to  Old  Bowery  ro.ad. 
Tossl  &  Cabaluz7.1.  $14,183;  10th  Ave.,  from 
Winthrop  to  Riker.  Astoria  Contiacting  Co.. 
$11,446;  regulating  and  grading  17th  Ave., 
fiohi    jacklon    to    Flushing,    R.    E.    Heming- 


hain.  $13,500;  pnvlng  with  auphalt  block  on  a 
concrete  foundMllon  Elm  St..  from  Hopkins 
Ave.  to  ICly,  ( 'onlin.  nt:il  Asphiilt  Co..  $9,146. 
Long  Island  City.  N.  Y.— Sewer  Work  — 
Contracts  for  following  sewctH  in  Long  Is- 
land f'ltv.  Queens  Borough,  have  been  h-t: 
17th  Ave",  from  Wilson  to  JaiUson.  an.l  Van- 
dewater.  from  17tb  to  IKlh.  Core  Wnglneer- 
Ing  &  Conlractlng  Co..  $10,149;  6th  Ave.  be- 
tween Flualiing  and  Vandevcnter.  c.rjri'  Engi- 
neering &  Contracting  Cn..  $2  001;  Crescent, 
from  Freeman  Ave.  to  Webster.  I..  Hill. 
$1  130;  Webster  Ave.,  from  1st  to  3d.  G.  Hill. 
$1,015. 

New  York,  N.  Y.— Electrical  Work.— West- 
Inghouse  Electric  &  Mfg.  Co..  New  York 
and  Pittsburg,  lias  been  awarded  contract 
for  electrification  of  the  Pennsylvania  ter- 
minal In  this  city.  The  contract  calls  for 
the  electrification  of  the  entire  Pennsylvania 
system  from  Harrison.  N.  J.  to  Jamaica. 
L  I  The  Initial  amount  of  the  apparatus 
required  under  this  part  of  the  contract  will 
be   $5,000,000. 

Syracuse,  N.  Y.— Sewers.— Charles  T. 
Hoiikw:iv  at  $:i..S:U.  for  constructing  pipe 
sew.r;  .Ic.sepb  Swift,  at  $4,603.  for  construct- 
ing pipe  sewer  in  Avery  Ave..  Bryant  St., 
and    Wiiittier   Ave. 

Cincinnati,  O.—  Viaduct.—  Riter-Conley 
Mfg.  Co..  55  Water  St..  Pittsburg.  Pa.,  at 
$165,244,  for  the  construction  of  the  super- 
structure of  tlie  viaduct  for  the  terminal 
track  from  sth  St.  and  McLean  Ave.  to  3d 
,nnd  Front  St. 

Cincinnati.  O.— Road  Work.— Gephart- 
O'Maiiev  Co  .  nt  $41,912.  for  improvement  of 
Duckcrcik   Road   for  county. 

Cleveland.  O.— Sewers.— Christian  Burk- 
hnrdt  at  $24  001  .'or  constructing  sewer  m 
E.  4tb  St.;  W.  P.  Gibbons,  at  $16,145.  for 
sewer  in  Morgana  Ave. 

Dayton,  O. — Pumping  Station. — T.  J. 
Backus  Construction  Co.  for  the  erection  of 
the  North  Dayton  Pumping  Station. 

Eiyria  O. — Meters.— Board  Public  Service 
has  awarded  contracts  for  water  meters  as 
follows:  Buffalo  Meter  Co..  200  %-in  at 
$6.50;  Buffalo  Meter  Co..  50  %-in.  at  |9-J5; 
Lambert  Meter  Co.,  400  %-in._  at  $7.^:0; 
Lambert  Meter  Co..  5  1-in.  at  Jlo.lO;  Pitts- 
burg Meter  Co..   400  %-in.  at  $6.90. 

Guernsey,  O.— High  School.— R.  H.  Evans 
&  Co.,  Zanesville.  O..  has  contract  for  erect- 
ing high   school  building  here. 

Springfield,  O.— Building  Work.— WW. 
Lu>^ter.  Dayton.  C,  at  $33,350.  for  addition 
to   local    post   office. 

Springfield,  O.— Sewers,  Grading.— Bernard 
Higgins.  at  $5,755.  for  constructing  two  sew- 
ers; Thomas  E.  Wren,  at  $1,686.  tor  grading 
and   macadamizing   West  Mulberry    St. 

St  Clairsville,  O.— Bridge.  Culverts.— Riv- 
erside Bridge  Co..  tor  constructing  bridge  at 
Blaineville  for  county:  Blaineville  Bridge 
Co.,  for  constructing  two  concrete  culverts. 
Enterprise,  Ore.— Court  House.— S.  R. 
Huw.irtli.  Ui  Orange,  Ore.,  tor  constructing 
couiitv    ninit   house. 

Philadelphia.  Pa.— Building  Work.—  The 
Charles  .McCaul  Co..  for  2-story  and  l^se- 
ment  school  building  at  the  corner  of  York 
and  Watts  Sts.  for  the  llickve  Israel  Syna- 
gogue. The  cost  of  the  building  will  be  $30,- 
000. 

Pittsburg,  Pa.— Building.— W.  B.  Bennett, 
f(ir  cDiisiMii-ting  East  Liberty  Y.  M.  C.  A. 
building  to'  cost  $250,000. 

Dell  Rapids,  S.  Dak.— Sewers.— Ward  & 
liallison.    for   constructing  sewers    here. 

Houston,  Tex.— Brick  Work.— Allen  &  Cur- 
ry for  brick  work  on  the  new  $1,000,000 
court    house. 

Salt  Lake  City.  Utan.— Pipe  Line.— J.  P. 
O'Ncil  (Construction  Co.  has  been  awarded 
the  contract  bv  the  Utah  IJgbt  &  Railway 
Co..  for  the  construction  of  a  halt-mile  re- 
inforced concrete  pipe  line  and  other  work, 
to  be  done  in  connection  with  the  new  power 
plant  to  be  erected  at  Weber  Canyon. 

Roanoke,  Va.— Rnilroad  Work,— D  W. 
i-Mirkwair  fro-  c-onstructing  Catawa  Valley 
R.  II.  from  Salem  glass  factory  to  the  river 
where  sand  is  obtained.  Line  is  to  be  12 
miles   long. 

Monroe,  Wis.— Sewer.— O'Farrell  Construc- 
tion Co..  Dubuque.  la.,  at  63  cts.  per  foot  for 
cimstrui'ting  5.600   ft.  of  15-in.  sewer. 

Belllngham,  Wash.— Sewer.— Arthur  S. 
B.-iit  Los  .Vngclcs.  Cal.,  at  $24.3d6,  for  con- 
si  luc'tir.g    I'hamidon    St.    sewer. 

Wiota.  Wis.  liri.lges.- W.  H.  Shons,  Free- 
liort.   Ill,,    foi    .ici  ling  two  bridges  here. 

Cheyenne,  Wyo.— Tramway.— Hawes  Engi- 
neering cfe  Construction  Co.,  Grand  Rapids, 
Mich  for  the  engineering  and  construction 
work '  for  a  western  smelting  company, 
which  requires  14  miles  of  overhead  tram- 
way in  Wyoming.  Work  is  to  he  com- 
menced as  soon  after  Jan.  1  as  weather  will 
permit. 


PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States 

Phoenix.  Ariz.— Work  Is  to  be  started  H<ion 
on  the  construction  of  a  wagon  bridge  over 
Salt  Rlv.r  at  Center  St.  It  will  be  2.700  ft. 
long.  20  ft.  wide,  and  will  rest  on  concret* 
piers.  It  will  furnish  access  to  lands  of 
Bartlett-Ilcard  Land   &   Cattle   Co. 

Augusta,  Ga.— Residents  ot  Beech  Island 
District  are  seeking  to  have  bridge  built 
over  Savannah  River  at  Sand  Bar  Ferry. 

Sioux  City,  la. — City  Council  has  been  con- 
sidering plans  of  City  Engineer  Skeels  for 
lonsiructicn  of  a  concrete  viaduct  at  Wall 
St. 

Carlisle,  Ky.— Fiscal  Court  of  Nicholas 
County  is  to  grant  franchise  for  erection 
and  operation  of  steel  toll  bridge  to  be  built 
.iver  the  Licking  River  at  Parks  Ferry,  seven 
miles  north  of  this  city.  Company  is  to  be 
formed   to  build   the  bridge. 

Winchester,  Mass.— Boston  &  Maine  R.  R. 
may  be  required  to  build  two  bridges  as  a 
means  of  abolishing  a  grade  crossing  at 
Winchester   Center. 

Houghton,  Mich.— A  $2,000  appropriation 
h.Ts  btcn  made  for  a  new  steel  bridge  over 
the  Menominee  River  at  Twin  Falls. 

Flint,  Mich.- Burton  Township  has  offered 
this  citv  $500  toward  constructing  a  bridge 
over  the  Flint  River  near  the  Flint  Axle 
Works.  Citv  is  considering  constructing 
bridge  to  cost  about  $10,000. 

St.  Paul.  Minn. — Construction  of  a  steel 
bridge  at  Phalen  Park  to  cost  $6,000  is  nro- 
posed.  Fred  Xuesbaumer  is  Superintendent 
of  Parks. 

St.  Louis,  MO.— Matter  of  securing  engi- 
neer for  proposed  municipal  free  bridge  is 
again  under  consideration  and  bill  is  before 
House  of  Delegates  to  authorize  A.  J. 
O'Reilly  President  Board  of  Local  Improve- 
ments." to  contract  with  an  engineer  to  take 
over  the  entire  task  ot  erecting  the  bridge. 
The  bill  fixes  the  remuneration  ot  the  engi- 
neer at  4  per  cent  of  the  cost  of  the  bridge. 
The  bridge  will  cost   about  $3,500,000. 

Lincoln,  Neb.— Agreement  has  been  reached 
bv  the  attorneys  ot  C,  B.  &  Q.  Ry..  the 
Missouri  Pacific,  and  the  Chicago  &  North- 
western, for  the  erection  of  the  10th  St. 
viaduct.  According  to  the  agreement  the 
structure  is  to  be  completed  by  Sept.  16. 
1909, 

Omaha,  Neb.— West  Side  Improvement  Club 
is  advocating  the  erection  of  a  viaduct  at 
39th  St. 

Philadelphia,  Pa.— Director  ot  Public 
Works  has  held  conferences  with  Pennsyl- 
vania and  Reading  Ry.  oflScials  tor  the  erec- 
tion of  bridges  over  Hunting  Park  Ave.,  to 
the  full  width  of  100  ft. 

Portland,  Pa.— Delaware.  Lacawanna  & 
Western  R.  R.  has  been  granted  permis.sion 
to  build  a  concrete  arch  bridge  over  the 
Delaware  River  at   Portland. 

Reading,  Pa.— Council  Committee  is  con- 
sidering constructing  bridge  over  the  Leb- 
■mon  Vallev  R.  R.  tracks  at  Tulpehacken 
St,      Elmer  "E.    Beard  is  City  Engineer. 

Scranton.  Pa.— City  Engineer  is  to  pre- 
pare specifications  for  a  bridge  on  Balloon 
St. 

Wilkesbarre.  Pa.— Grand  Jury  has  recom- 
n^ended  that  County  Commissioner  constnict 
■'7  new  bridges  throughout  the  county.  Re- 
iMirt  recommends  construction  ot  14  gtone 
•ircli  b'idges.  costing  from  $300  to  $600  each. 
eight  concrete  bridges,  and  five  iron  bridges. 
Bellows  Falls,  Vt. — Town  has  voted  to 
build  a  concrete  bridge  to  cost  $12,000  over 
the    canal. 

Spokane,  Wash.— J.  C.  Ralston.  City  Engi- 
neer has  completed  new  plans  tor  the  Mon- 
loe  St.  .and  East  Olive  Ave.  bridges.  Plans 
lor  the  Monroe  St.  structure  provide  for  a 
concrete  or  steel  bridge:  East  Olive  Ave. 
plans  provide  for  concrete  structure  East 
Olive  Ave.  bridge  will  cost   about  $,o.OOO. 

Railroads. 

Items  Arranged  Alphabetically  by  States 

Huntsville.  Ala. --Work  ot  constructing  the 
Nashville  iSi  Huntsville  R.  R.  is  to  be  re- 
sumed at  once,  according  to  advices  from 
this  citv  I.  L.  McCord  is  the  contractor. 
T.   W.   Pratt.   Huntsville.    is   interested. 

Phoenix,  Ariz.— Harry  J.  Bennett  is  pro- 
moting the  construction  of  a  railway  be- 
tween Phoenix  and  Me.sa  City.  Surj-eys  are 
to  he  started  shortly  it  Is  said.  The  road 
will  be  operated  by  gasoline  motor  cars. 

Hope.  Ark.— Preliminnry  surveys  are  stated 
to  be  under  way   tor  the  route  ot  the  Gulf  & 
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Magnolia  R.  R.,  which  it  is  proposed  to  con- 
struct from  Magnolia  to  this  city,  via  Waldo. 
C.   N.   Black  is  Chief  Engineer. 

Paragould,  Ark.— Surveys  for  the  proposed 
extension  of  the  Cache  Valley  R.  R.  from 
Light  to  Paragould  have  been  completed. 
The  extension  will  be  about  18  miles  long. 
G.  W.  L..  Brown,  Sedgwick,  Ark.,  is  General 
Manager. 

Alturas,  Cal. — Preliminary  surveys  for  the 
proposed  route  for  the  Modoc  Northern  Ry. 
aio  reported  well  under  way.  The  railroad 
was  incorporated  a  short  time  ago  by  the 
Southern  Pacific  Co.  to  construct  a  line 
from  Alturas  to  connect  with  the  California 
Northeastern  Ry.  at  a  point  near  Klamath 
Falls,  or  probably  at  Midland.  B.  F.  Knowl- 
ton.  Salt  Lake  City,  Utah,  is  in  charge  of 
the  surveys. 

Lakeport,  Cal — The  Clear  Lake  Ti-aflic 
Co.  li.is  liocn  incorporated  with  a  capital 
stock  of  $500.00tJ.  and  proposes  to  liuild  a 
line  from  Lakeport.  Lake  County,  to  the 
tracks  of  the  Northwestern  Pacific  at  or 
near  Pieta,  Mendocino  County,  a  distance 
of  about  25  miles.  H.  F.  Stuait  of  San 
l-'rancisco  is  the  principal  incorrorator. 
James  Holland.  N.  L.  Taggart,  VV.  (;.  .-Mt- 
house  and  Charles  Bell,  ail  of  San  Francisco, 
are  also   incorporators. 

Quincy,  Cal. -Local  reports  quote  J.  Rut- 
ledge,  promoter  of  the  Quincy  &  Eastern  R. 
R.,  as  stating  that  construction  work  was  to 
be  started  tliis  month.  As  projected  the 
line  is  to  run  from  a  connection  witli  the 
Western  Pacific  at  Hartwell  Station  to 
Quincy.  a  distance  of  about  three  miles,  and 
on  to  a  point  at  the  Junction  of  State  and 
Spanish  Creeks,  a  distance  of  about  seven 
miles. 

Denver.  Colo.— L'tah  Copper  Co.,  of  which 
C.  M.  McNeill.  Colorado  Springs.  Colo.,  is 
President,  is  reported  to  be  considering  con- 
structing a  railroad  to  handle  the  output  of 
its  mines.  About  $1,000,000  would  be  ex- 
pended in  constructing  the  railroad. 

Denver,  Colo. — Denver  &  Rio  Grande  R.  R. 
is  reported  to  be  planning  to  expend  about 
$12,000,000  for  new  terminals  in  Denver, 
Pueblo,  Colorado  Springs,  Salida  and  Grand 
Junction,  for  new  machine  shops  and  im- 
provements, for  betterment  of  the  system, 
for  one  or  two  small  cutoffs  and  for  stand- 
ard gaging  some  of  its  nari'ow-gage  lines. 
This  work  is  to  be  completed  by  the  time 
the  Western  Pacific  is  ready  for  operation. 
J.  G.  Gwj'n,  Denver,  is  Chief  Engineer. 

Chicago,  III. — Chicago  &  Proviso  Ry.  Co. 
has  been  incorporated  with  capital  stock  of 
J5.000,  and  proposes  to  construct  a  railway 
from  Chicago  to  Proviso.  Headquarters  are 
at  135  Adams  St..  Chicago,  and  F.  D.  Kilmer. 
J.  M.  Swanson  and  H.  L.  Fearing  are  the  in- 
corporators. 

Chicago,  III. — Chicago  &  Alton  R.  R.,  con- 
templates the  expenditure  of  about  $5,000,000 
next  year  for  improvements  and  better- 
ments. The  work  is  to  include,  it  is  said, 
the  completion  of  the  double  track  from 
Bloomington  to  lies,  the  extension  of  the 
double  track  from  lies  to  Girard,  and  possi- 
bly througli  to  Carlinville  or  even  to  St. 
Louis:  track  elevation  in  Joliet;  track  eleva- 
tion in  Cliicago;  new  yards  at  Brighton 
Park,  and  new  yards  at  Summit.  W.  D. 
Taylor,   Chicago.    III.,   is  Chief  Engineer. 

Jollet,  III. — Chicago  &  Alton  R.  R.  is  said 
to  be  planning  to  at  once  build  the  concrete 
retaining  walls  preparatory  to  its  track  ele- 
vation   work    in    this   city. 

Columbus,  Ind. — Extension  of  local  street 
car  service  to  Hope.  14  miles  east  of  city,  is 
under  consideiation. 

Manhattan,  Kan. — Kansas.  Southern  & 
Gulf  R.  R.  has  been  sold  to  W.  C.  Ross,  John 
A.  Fletcher  and  a  Chicago  syndicate.  The 
road  at  present  runs  from  Blaine  to  W^est- 
moreland,  Kan.,  a  distance  of  nine  miles, 
but  the  new  owners  propose  to  extend  the 
line  to  Manhattan,  and  from  that  place  to 
Wichita.  W.  C.  Ross  is  President  of  W'.  C. 
Ross  Construction  Co..  and  is  to  have  his 
headquarters   in   Manhattan. 

St.  Paul,  Minn.- Northern  Pacific  Ry.  has 
placed  an  order  with  the  Lackawanna  Steel 
Co.   for  12.000   tons  of  steel  rails. 

Helena,  Mont.— Shields  River  Valley  Ry 
Co.  has  been  incorporated  with  a  capital 
stock  of  $10,000.  fully  subscribed.  The  com- 
pany proposes  to  construct  a  railroad 
through  the  Shields  River  Valley  to  a  con- 
nection with  the  Northern  Pacific  at  Living- 
ston. William  Wallace.  Jr.,  H.  K.  Jones  and 
T.  W.  Weir,  all  of  Helena,  are  the  incorpora- 
tors. 

Kearney,  Neb.— Kearney  &  Loup  Vailey 
Rv.  Co.  has  been  incorporated  with  a  capi- 
tal stock  of  $100,000  and  proposes  to  build  a 
line  from  Kearney  to  Hyannis.  with  a  branch 
to  Ravenna.  Tlie  incorporators  are  E.  H. 
Morev.  W.  L.  Hand.  M.  V.  B.  Sample.  W.  S. 
Clapp  and  Theo.  H.   Bolte. 

Oswego,  N.  V. — Rome.  Watertown  &  Og- 
densburg   R.    R.    (New    York   Central   Lines) 


is  reported  to  be  planning  to  double  track  Us 
line  from  Richland  to  Watertown.  Improve- 
ments are  also  planned  for  the  line  west  of 
Oswego. 

Dickinson,  N.  D.— Dickinson  Commercial 
Club  has  had  a  reconnaissance  survey  made 
of  the  country  between  Dickinson  and  the  C. 
&  M.  Ry.,  with  a  view  of  putting  in  an  inde- 
pendent line.  The  distance  Is  about  25 
miles. 

Conneaut,  O. — Work  is  to  be  started  here, 
according  to  reports,  on  the  construction  of 
the  Lake  Erie  &  Youngstown  R.  R.,  of  which 
John  H.  Ruhlman,  Youngstown,  is  the  pro- 
moter. George  Tod,  Jr.,  Y'oungstown,  Is 
I'liief  Engineer. 

Pittsburg,  Pa.— F.  H.  Skelding  and  H.  W. 
WcMaster,  Receivers  of  the  Wabash-Pitts- 
huig  Terminal  Ry.,  have  been  granted  auth- 
ority to  issue  receivers'  certificates  in  the 
amount  of  $874,211.  Out  of  this  14  tunnels 
are  to  be  relined  at  a  cost  of  $087,073  and  77 
steel  bridges  are  to  be  repainted  at  a  cost 
of  $63,136.  Two  locomotives,  a  steam  der- 
rick and  other  equipment  and  tools  will  be 
purchased  for  the  line.  H.  T.  Douglas.  Jr.. 
Pittsburg.  Pa.,  is  Chief  Engineer.  The  re- 
ceivers have  also  requested  leave  to  expend 
$720,000  on  the  West  Side  Belt  R.  R. 

/ifaerdeen,  S,  Dak.— Dakota  Southern  Ry. 
Co.,  mentioned  in  our  last  issue,  is  reported 
to  be  having  surveys  made  from  Rapid  City 
to  Williston,  N.  Dak.  The  incorporators  of 
the  company  are:  Chas.  F.  Merry.  John 
Reisbeck.  Dickinson.  N.  Dak.;  John  C. 
Johns,  Hettinger.  N.  Dak.;  George  L.  Lem- 
mon.  Ed.  C.  Delehan,  Lemnion.  S.  Dak.;  L. 
E.   Gaffy,    Bernie  Morse,   Pierre,   S.  Dak. 

El  Paso,  Tex.— San  Diego.  El  Paso  &  St. 
Louis  Ry.  Co..  with  capital  stoclc  of  $100,000. 
has  applied  for  charter  and  proposes  to 
1  uild  a  railway  entirely  within  the  County 
of  El  Paso,  from  a  point  within  the  city  of 
El  Paso  to  the  boundary  line  of  Texas  and 
New  Mexico,  the  line  to  run  in  a  northeast- 
erly direction  from  El  Paso,  and  not  to  ex- 
ceed 100  miles.  The  principal  office  of  the 
railroad  will  be  maintained  at  El  Paso.  The 
incorporators  are  A.  Courchesne.  James  A. 
Dick.   John  A.  Happer,   W.   C.  Davis.  Horace 

B.  Stevens,  Z.  T.  White,  L.  E.  Booker,  J. 
J.  Mundy,  W.  J.  Harris,  W.  Cooley,  Irvln 
John,  J.   A.   Smith,   all  residents  of  El  Paso. 

Graham,  Tex. — The  construction  of  a  rail- 
way 265  miles  long  is  proposed  by  the  Gra- 
ham. Roswell  &  Western  Ry.  Co..  which  has 
applied  for  a  charter.  As  proposed  the  road 
is  to  extend  from  the  town  of  Graham  in  a 
westerly  direction,  through  the  counties  of 
Young,  Throckmorton.  Haskell.  Stonewall, 
Kent,  Garza,  Lynn.  Terry  and  Yoakum,  to 
a  point  on  the  western  boundary  line  of 
Yoakum  County,  near  its  northwestern  cor- 
ner. The  incorporators  are:  S.  R.  Craw- 
ford. John  E.  Morrison.  D.  G.  Vick.  E.  S. 
Graham.  A.  D.  Goodenough.  R.  F.  Arnold, 
S.  B.  Street,  R.  E.  Mabry.  H.  P.  Faris,  J.  W. 
Gallaher.  H.  L   Morrison.  M.  K.  Graham  and 

C.  W^.  Johnson. 

Marshall,  Tex. — -Application  has  been  made 
for  a  charter  for  a  railroad  to  be  constructed 
betw'een  Marshall  and  Beaumont,  a  dist,ance 
of  200  miles.  L.  E.  Walker  and  Joseph  Lake, 
of  Marshall,  are  interested. 

Galveston,  Tex. — County  Commissioners 
and  railroads  have  reached  an  agreement  for 
the  construction  of  a  causeway  to  connect 
Galveston  Island  with  the  Mainland.  The 
causeway  will   cost  $1,400,000. 

Norfolk,  Va. — Alvah  H.  Martin  and  others 
have  applied  for  a  charter  for  the  Lynn 
Haven  Terminal  Co..  of  Norfolk.  The  com- 
pany proposes  to  build  a  railroad  from  Nor- 
folk to  Cape  Henrv.  to  operate  a  ferry  line 
to  Cape  Charles  and  to  build  its  line  of  road 
from  that  point  to  some  point  on  the  Rappa- 
hannock River. 

Norfolk,  Va. — Receivers  for  Norfolk  & 
Southern  Rv.  have  recommended  that  cer- 
tificates for  $1,000,000  be  issued  for  the  com- 
pletion of  the  S-mile  bridge  over  Albemarle 
Sound,  construction  of  a  terminal  station  at 
Norfolk,  and  other  improvements.  F.  L. 
Nicholson,  Norfolk,  Va.,  is  Engineer  M.  of 
W. 

Richmond,  Va. — Richmond.  ITrb,ana  &  Pen- 
insula Ry  Co.  has  been  granted  charter. 
The  comp.any  proposes  to  connect  West 
Point  and  Urbana  traversing  the  valleys  of 
the  Rappahannock.  York  and  MattaponI 
Rivers.  The  officers  are:  John  C.  Robert- 
son, of  Chesterfield.  President;  Boyce  D. 
Brooker,  of  Richmond.  Vice  President;  Geo. 
C.  Bland,  of  King  and  Queen  County.  Treas- 
urer, and  James  Taylor  Robertson,  of  Ches- 
terfield. Secretary. 

Roanoke,  Va. — Surveys  are  reported  under 
wav  for  a  railroad  for  Roanoke  to  Floyd 
Court  House,  a  distance  of  25  miles.  H.  H. 
Rogers,  owner  of  the  Virginian  Ry..  is  re- 
poi^ted  as  interested  in  the  project,  and  the 
surveys  arc  being  made  by  engineers  of  the 
Virginian   Ry..    It   Is  said. 


Electric  Railways. 

Items  Arranged  Alphabetically  by  States. 

Birmingham,  Ala. — Birmingham  &  Shades 
Mountain  Electric  Ry.  Co..  which  proposes 
to  construct  an  electric  railway  Into  Shades 
Valley,  has  opened  offices  In  the  Brown- 
Marx   Bldg, 

Huntsvllle,  Ala. — Local  electric  railway 
company  has  been  having  sur\'eys  made  for 
.several  extensions.  One  of  these  Is  to  the 
top   of  Monte   Sano. 

Fayettevllle,  Ark.— Louis  Moulton  of  Bos- 
ton. Mass.,  has  applied  for  franchise  for  an 
electric  street  railway  to  connect  with  an 
electric  line  from  Siloam  Springs  to  Hunts- 
vllle. S.  T.  Proppor.  Minneapolis,  Minn.,  Is 
securing  right  of  way  ior  a  belt  line  to  be 
connected  with  a  road  to  Joplin.  Mo. 

Fresno,  Cal.— Work  is  to  be  started  here 
by  Dec.  15.  according  to  ri'ports.  on  the  con- 
struction of  the  Han  ford -Fresno  traction 
line.  The  promoter  of  the  line.  F.  S.  Gran- 
ger. Is  to  at  once  onen  main  offices  Ira 
Fresno 

Sacramento,  Cal. — Advices  from  this  city 
state  that  W  A.  Smith.  Minneapolis.  Minn., 
is  contemplating  the  construction  of  a  rail- 
way from  this  city  to  I^ike  Tahoe.  tapping  a 
lumber  tract  which  he  owns  in  El  Dorado 
County.  He  is  said  to  be  negotiating  for 
the  purchase  of  the  old  Pioneer  Mills  on  the 
water  front  at  this  city  for  a  landing  place 
on   the   river. 

Wilmington,  Del.— Local  press  reports 
state  that  ,a  company  to  be  known  as  the 
Del.aware  Central  Ry.  Co.  is  being  formed 
by  New  York  capitalists  for  the  purpose  of 
constructing  an  intcrurban  line  from  this 
city   to   Delmar. 

Waterloo,  la.— A  large  portion  of  the  right 
of  way  is  stated  to  have  been  .secured  bv  the 
Iowa  Ry.  Co.  for  Its  proposed  line  "from 
Waterloo,  with  a  branch  from  Cedar  Falls, 
in  a  southwesterly  direction  through  Graun- 
dy  Center.  Eldora.  Garden  City,  Roland  and 
Ames.  From  there  it  is  planned  to  take  a 
direction  southeast  to  Shipley  on  the  line  of 
the  St.  Paul  &  Des  Moines,  and  from  that 
point  use  the  tracks  of  that  road  at  least 
as  far  .south  as  Elkhart.  From  Elkhart  it 
is  proposed  to  come  in  over  the  tracks  of 
the  Des  Moines  &  Western.  The  road  is  be- 
ing promoted  by  George  W.  Ball  and  Wilbur 
Marsh,  of  Waterloo.  George  W.  Scott.  Se- 
curity Bldg..  Chicago.  111.,  is  said  to  be  the 
consulting  engineer. 

Springfield,  III — Springfield  &  Jacksonville 
Electric  Ry.  Co..  recently  Incorporated  with 
a  capital  stock  of  $100,000.  and  headquarters 
In  this  city.  will,  it  is  said,  have  construc- 
tion work  started  this  fall.  The  line  is  to 
run  from  this  city  through  Sangamon  and 
Morgan  Counties  to  Jacksonville.  Among 
those  interested  are  D.  H.  Sims.  Lathram, 
111.,  and  C.  R.  Cronk.  550  Irving  Park  Boule- 
vard.  Chicago.  111. 

East  St.  Louis,  III.— The  East  St.  Louis. 
Caseyville  &  Eastern  Ry.  Co.  has  been  In- 
corporated by  F.  G.  Harding.  Joseph  Hard- 
ing and  E.  G.  Helm,  and  proposes  to  build 
an  electric  line  from  East  Lansdowne  to 
Caseyville. 

Winona  Lake.  Ind.— Winona  Interurban  Rv. 
Co..  has  raised  $300,000  with  which  to  com- 
plete the  extension  of  its  line  from  Warsaw 
to  Peru.  The  company  now  operates  a  line 
from  Warsaw  to  Goshen,  and  has  plans  pre- 
pared for  a  line  between  Warsaw  and  Ft. 
Wayne  and  from  Warsaw  to  Valparaiso  con- 
necting Warsaw  with  Chicago  by  another 
and  second  route.  It  Is  hoped  to  begin  work 
on  that  line  next   summer. 

Meridian,  Miss. — Meridian  Light  &  Railway 
Co.  is  being  petitioned  to  extend  its  line  to- 
the  mountains  south   of  the  city. 

Syracuse,  N.  Y. — Residents  of  Pompey  have 
offered  Syracuse  &  Suburban  Ry.  Co.  a 
bonus  of  $50,000  and  right  of  way  If  the 
company  will  build  an  extension  to  that 
place.  About  17  miles  of  track  work  woul<J 
be   required. 

Oneida,  N.  Y. — Oneida  Ry.  Co.  has  ap- 
plied for  franchise  allowing  It  to  build  from- 
Kenwood  to  Sherrill. 

Carlisle,  Pa — Sur\'eys  are  being  made  for- 
the  proposed  Carlisle  to  NewvIIle  electric- 
railway. 

York,  Pa.— Ordinance  Is  before  City  Coun- 
cil to  permit  the  York  Rys.  Co.  to  double 
track  Its  line  on  portions  of  several  streets. 

San  Antonio,  Tex. — A  large  plot  of  land 
near  here  has  been  purchased  of  Col.  Dave 
Light.  It  will  be  laid  out  as  a  palm  garden 
and  connected  with  this  city  by  an  electric 
railway. 

SIstervllle.  W.  Va. — Union  Traction  Co.. 
which  operates  between  SIstervllle  and  New 
Martinsville,  will  be  extended  from  New 
Martinsville  to  Hannibal  next   year,   accord- 
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Ing  t')  nil  aniiouncemfiit  (if  \V.  H.  McCoy.  It8 
Pie.ll  It'iit. 

Everett,  Wash.  -Stun.-  i  Webster  Co.. 
Pi'Siuii.  Mass..  whk-h  ri'feiul\'  purchjtsed  Uie 
Eveiett-Seiittle  Inlt luiiaii  line,  will  .ii  once 
rush  the  Hue  to  eoiii|>letlon.  accfirdlnp  to  ad- 
vices from  tills  eltv.  W.  L.  Sturtevnnt  Is 
local   ni;ui.i-'<r  for  Slone  &    Webster. 

Beaver  Oam,  Wis.— Construction  of  the 
Mllw.iiiUe.-  iSi  WVs  irn  Electric  Railway  from 
Beaver  Dam  to  (.iconomowoc  is  to  he  begun 
at  once.  accrrdinK  to  W  .A.  Dunn  of  Mil- 
waukee.  President   of   the   ciinpany. 

Sewers. 

Items  Arranged  Alpliabe'lcally  by  States. 

Birmingham,  Ala.  — Work  is  to  be  started 
at  cnce  vn  the  constructh  n  of  the  new  sys- 
tem of  storm  and  sanitary  sewers  for  this 
city,   to  Cost  about  $850.01)0. 

Madera,  Cal.— Villase  Trustees  are  consid- 
ering i.urcbasing  s>su-m  of  Madera  Sewer- 
age Co.   or  Installing  new   system. 

East  Point,  Ga.— City  has  voted  to  issue 
$S5.0ou  of  bonds.  120,000  of  which  is  for  sew- 
erage. 

Athens,  Ga.— City  Engineer  Barnett  Is 
makiuK  estimates  for  the  construction  of 
seveial  s*'wers. 

Oskalcosa,  la. — Riverside  residents  have 
petltior.ed  City  Council  to  construct  a  storm 
sewer  in   that   section. 

Lincoln,  111.— Board  Local  Improvements  is 
to  construct  a  4,180-ft.  long  sewer  in  N'orth 
Hamilton  St. 

OIney,  111.— Special  election  is  to  be  held 
to  vote  on  constructing  sewer  system. 

Sterling.  111.— City  will  have  to  extend 
luick  outlet  't  Ave.  B  sewer  system  about 
200  ft.   into  the  river. 

Prophetstown,  111.— Sewer^  to  cost  $7,000. 
is  to  be  constructed  in  Locust  St. 

Indianapolis,  Ind. — Following  bids  per  lin. 
ft  were  received  Oct.  :!0  by  Board  -Public 
Works  for  constructing  Brinlitwood  sewer 
s\-stem:  John  Jenkins.  $'.i.O;;;  Mansfield  En- 
gineering Co.,  $1029;  Sheehan  Construction 
Co  $10.72;  American  Construction  Co.. 
$11.42.  and  William  Yates  &  Co..  $11. 4S. 
Estimated   cost  of   sewer  is  about  $190,000. 

Vincennes,  Ind.— City  Council  has  passed 
oiTlinance  appropriating  $2.r.00  for  tlie  Board 
of  Works,  to  be  used  by  that  body  in  em- 
ploying a  civil  engineer  to  work  upon  plans 
and  specifications  for  a  general  system  of 
storm  and  sanitary  sewerage  tor  the  city. 

Bowling  Green,  Ky.— City  voted  Nov.  3  on 
issuing  $1.1.000  of  bonds  for  building  outlet 
tor  saniiarv  sewer  system.  W.  H.  Philips 
is  City  Clerk. 

Glasgow,  Ky.— City  will  issue  $15,000  of 
bonds  for  sewer  system  and  other  improve- 
ments. 

Lexington,  Ky.— Construction  of  sanitary 
sewer  in   South  Broadway  is  proposed. 

Bia  Rapids,  Mich.— County  Supervisors  are 
to  C"r, struct  l.flOO  ft.  of  8-in.  pipe  sewer  for 
count.v  poor  farm. 

Grand  Rapids,  Mich.— Board  Public  Works 
win  at  once  call  'or  bids  for  four  sets  of 
pumps  for  the  .sewage  pumping  stations.  L. 
W.   Anderson  is  City  Engineer. 

Owosso.  Mich. -Construction  of  sewer  in 
Williams  St.   is  proposed. 

Albert  Lea,  Minn.— Bids  are  to  be  asked 
for  constructing  brick  or  concrete  trunk 
sewer. 

St  Paul,  Minn.— Aldermanic  Committee  on 
Streets  has  reported  in  favor  of  authorizing 
a  $7.'i  OOO  bond  issue  for  construction  of  the 
Portland-Aldine  main  sewer  system. 

Covington.  Ky.— Ordinances  have  been 
ras'-ed  for  new  sewers  in  Julia  bt.  and  isin 
St. 

Albuquerque,  N.  Mex.— Report  of  Samuel 
Grav  Consulting  Engineer.  Providence.  R.  I., 
on  a  new  sewer  system  for  this  city  has 
been  submitted  to   the  City   Council. 

Batavia,  N.  Y.— Plans  and  specifications 
for  a  sewer  system  for  this  village  h.ave 
been  made.  Myron  H.  Peck  is  chairman  of 
Sewerage   Advisory   Committee. 

New  York.  N,  Y.-In  making  up  the  tenta- 
tive budget  for  next  year  the  Board  of  r-stl- 
mate  has  made  the  following  sen-er  allow- 
ances for  the  various  boroughs:  Manhattan. 
$,'?55.000;  Bronx.  $232,000;  Brooklyn  $^)21.000. 
Queens.    $167,000;    Richmond.    $o9.000. 

Niagara  Falls,  N.  Y— George  W.  Knox. 
President  of  the  local  Board  of  Trade  has 
appointed  a  committee  consisting  of  Mayor 
AC  A.  Douglass,  Alexander  J.  Porter  and 
e'  T  Williams  to  confer  with  like  commit- 
tees 'from  the  civic  bodies  of  the  Tonawan- 
d'as  Buffalo.  Lockport  and  other  Interested 
communities,  relative  to  the  formulation  of 
a  plan  to  present  to  the  government  to  pre- 


vent the  emptying  of  sewage  In  the  Great 
Ijikes   and    trihutory    waters. 

Alliance.    O State    Board    of    Health    will 

probahly  direct  this  city  to  const!  uct  a  sew- 
age disposal  plant.  City  Engineer  has  been 
directed  to  prepare  plans  and  speclllcatlons 
for  such  a  plant. 

Hamilton,  O. — City  Engineer  has  plans  un- 
der way  for  several  storm  sewers  for  south 
end   of   city. 

Oklahoma  City,  Okla.— City  Engineer 
Burke  has  preiiared  cstiinati'S  for  extension 
of   Blackwelder  Ave.   main  sewer. 

Harrlsburg,  Pa. — Council  has  passed  ordi- 
nance for  sewers  for  the  Kunkel  Addition. 

Polk,  Pa.— Stale  Health  Department.  Har- 
rlsburg, Pa.,  has  compli'ted  plans  for  sew- 
age disposal  plant  for  the  State  Institution 
for  Feeble-Mlnded  at  Polk,  and  Trustees  of 
that  Institution  will  award  contract  for 
the  work, 

Sharon,  Pa.— State  Health  Department  has 
directed  the  Boroughs  of  Sharon,  South 
Sharon  and  Sharpsvllle  to  build  a  sewage 
disi.osal  plant.  The  boroughs  have  until 
Dec.   1,    1909.    to  arrange   plans. 

Scranton,  Pa. — Plans  for  new  sewer  of  Sec. 
C  of  the  ISth  sewer  distiict  have  been  com- 
pleted.    Estimated  cost  Is  $9,000. 

Bennettsvile,  S.  C— Bandy  &  Myers,  Engi- 
neers, are  preparing  plans  for  sewer  system 
for  this  place. 

North  Yakima,  Wash.— City  Council  pro- 
poses to  extend  trunk  line  sewer  for  2.500 
ft.   at  a  cost  of  about   $5,000. 

Spokane,  Wash. — Lung  &  Smith,  at  $21.- 
390.  were  low  bidders,  Oct.  29.  for  construct- 
ing sub-trunk  sewer  in   the   First  Ward, 

Kenosha.  Wis.— Residents  of  .\shand  Ave. 
have  slaried  injunction  proceedings  to  pre- 
vent the  use  of  Jerome  Creek  as  an  open 
sewer.  The  movement  is  taken  to  force  the 
building  of  a  trunk  sewer  through  the  south- 
ern part  of  the  city,  costing  about  $200,000. 

Water  Supply. 

Items  -Arranged  Alphabetically  by  States. 

Corning,  Cal. — City  Trustees  are  consider- 
ing constructing  water  and  sewer  systems. 

San  Francisco.  Cal. — Mojave  Water  &  Pow- 
er Conipanv.  with  capital  stock  of  $20,000,000. 
and  San  Francisco  as  its  place  of  business, 
has  been  incorporated.  The  incorporators 
are;  Julien  Mathieu.  Harry  C.  Mack,  C.  F. 
Metter,  all  of  Oakland;  F.  C.  Van  Deinse  and 
C.  S.  Goodrich,  of  San  Francisco. 

Yuba  City,  Cal. — City  Trustees  are  perfect- 
ing plans  for  a  new  municipal  water  system. 
Lamoni,    la. — City    Council    is    making    ar- 
langcments   for   installing   waterworks. 

Waverly,  la. — Plans  are  being  drawn  by 
J.  C.  Ralston  for  new  waterworks  to  be  in- 
stalled here. 

Winterset,  la. — A  $60,000  bond  issue  for 
constructing  water  works  has  been  voted. 
W.  K.  Palmer  Co.,  Engineers,  Dwight  Bldg., 
Kansas  City.   Mo. 

Colfax,  111.— Village  Board  is  considering 
installing  a  new  water  works  system. 

Albany,  Ky.— City  is  considering  installing 
water  works. 

Shepherd,  Mich. — City  has  voted  to  issue 
bonds  for  installing  water  works. 

Crookston,  Minn. — City  Council  has  voted 
to  extend  llic  water  mains. 

Wiggins.  Miss. — City  Council  is  considering 
installing  nuinicipal  water  works. 

Bosworth,  Mo. — New  water  works  will  be 
installed  here. 

Weldon,  N.  C. — City  is  prepared  to  grant 
exclusivo  franchise  to  private  corporations 
for  water  works.  D.  E.  Steinback,  Clerk  of 
City  Board. 

Newark,  N.  J.— Borough  of  North  Arling- 
ton mav  liold  special  election  to  vote  on  is- 
suing $25,000  of  bonds  for  installing  water 
works. 

Shawnee,  O.— Following  bids  were  re- 
ceiv  ed  Nov.  5  by  this  village.  Bradbury  & 
Shute  Engineers,  Columbus.  O.,  for  furnish- 
ing and  laving  cast  iron  water  pipe.  etc.. 
( 1 1  standing  for  Richa.rds  Plumbing  Co..  Co- 
lumbus O..  (2)  for  U.  S.  Construction  Co., 
Columbus,  O..  and  (3)  for  Pitt  Construction 
Co.,  Pittsburg.  Pa.: 

Items.  (1)  (2)  (3) 

Excavation,    9.433    ft... J     0.27^4  $  O.IS     $  0.25 

l-ln,   pipe,  2,GS2  ft 44  .38  ,d8 

6-in.   iiipc.  4.450  ft filVi         .54  .68 

S-in.   pipe,  2.300  ft 81%        .7o  .81 

Specials    2.S  tons 118.00         75.00     100.00 

4 -in     valves.   27 15.05         12.50       12.00 

C-in'    valves    9 20.80         17.50       16.00 

S-in.   valves.    7 29.20         22.00       20.00 

Hydrants      22 30.75         27.00       3o.00 

Concrete.' 10  cu.  yds...     12.50  6.00       10.00 

Total     $10,315      $8,358  S10,k:i!i 


Burton,  O.  Village  has  purchased  site  for 
Its  proposed   wat«-*r  works  plant. 

FIndlay,  O.  Hoard  Public  Service  Is  to  In- 
stall pumps  to  cost  $5,500  at  Limestone 
Ridge. 

Cherokee,  Okla,— Election  Is  to  be  held  to 
vole  on  IsHiiInu'  $25,000  water  works  and  $40,- 
000  sewer  construction  bonds.  A  former  bond 
Issue  was  declared  Illegal,  necessitating  a 
new»  election, 

Erlck,  Okla.— City  has  Issued  $20,000  of 
iM.ruls  fur  .1  water  system. 

Avondale,  Pa.  —  The  Weavertown  Water 
Co..  of  North  Lebanon,  East  LeiKinon  and 
vicinity,  has  sold  Its  water  plant  at  Avon- 
dale  and  its  distributing  system  to  a  .syndi- 
cate compo.sed  of  Coniad  Hamliietiin.  of  Car- 
lisle, Pa,;  E.  E.  Brunner.  of  York  Haven. 
Pa,,  and  W,   A.  Thomas,  of  .Mlfllintown. 

Anson,  Tex.— Surveys  are  being  made  for 
water  works  for  this  town. 

Renton,  Wash.— Election  was  held  Oct.  31. 
to  vote  on  bonding  for  $23,000  for  construc- 
tion  of  water   supply   system. 

Spokane,  Wash.— The  Deer  Lodge  Land  & 
<*t  Water  <'o,  has  been  Incorporated  with  a 
capital  stock  of  $200,000.  The  incorporators 
include  Thos,  H.  Brewer.  John  H.  Tilsley. 
Hugh   H,    McMilan, 

Port  Orchard,  Wash, — Water  works  and 
electric  light  plant  are  planned  for  this 
l-lace  by   William   Radey. 
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FORT  MYER,  VA..  OCTOBER  20,  1908. 
Sealed  proposals  in  triplicate  will  be  re- 
ceived at  the  office  of  the  Constructing 
Quartermaster,  until  11  a.  m..  November 
18.  1908.  and  then  opened,  for  the  con- 
struction of  fences  for  corrals  for  artil- 
lery stables  at  Fort  Myer.  Va,  Certified 
check  or  Surety  Company's  guarantee  for 
10  per  cent  of  the  amount  must  accom- 
pany each  bid.  Plans  and  specifications 
will  be  furnished  upon  application.  The 
Government  reserves  the  right  to  reject 
any  or  all  bids.  Proposals  and  envelopes 
should  be  marked  "Proposals  for  con- 
struction of  corral  fences,"  and  addressed 
to  Captain  B,  B.  HYER.  Constructing 
Quartermaster. 

U.  S.  ENGINEER  OFFICE.  WILMING- 
ton,  N,  C,  October  20.  190S,  Sealed  pro- 
posals for  constructing  a  steel  draw-span 
hlghwav  bridge  with  pile  and  concrete 
foundations,  on  Core  Creek,  near  Beau- 
fort, N.  C.  will  be  received  at  this  of- 
fice until  12  noon,  standard  time.  Novem- 
ber 20.  1908.  and  then  publicly  opened. 
Information  furnished  on  application. 
EARL  I.   BROWN.  Captain   Engineers. 
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WATER-WORKS. 

Lamar,    Colorado. 

Sealed  bids  for  the  furnishing  of  all 
materials,  supplies.  labor,  etc.,  and  the 
sustaining  of  all  of  the  expense  incur- 
red in  construction  in  place  Section 
Number  One  of  the  Lamar  Water  Works 
together  with  all  appurtenances,  for  the 
Town  of  Lamar,  in  the  County  of  Prow- 
ers, State  of  Colorado,  as  ordered  and 
authorized  by  resolution  of  the  Board 
of  Trustees  of  the  said  Town  of  La- 
mar, and  in  accordance  witli  the  details, 
plans  and  specifications  adopted  and 
prescribed  by  the  board  of  Trustees 
of  said  Town,  will  be  received  at  the 
office  of  the  Town  Clerk  and  Recorder 
of  said  Town  of  Lamar,  in  said  Town 
of  Lamar,  until  8  o'clock,  p.  m.  on 
Monday,  tlie  16th  day  of  November, 
A.  D.  190S,  at  which  hour  all  bids  will  be 
publicly  opened  and  read  aloud  at  the 
Town  Hall  of  said  Town.  Upon  open- 
ing the  bids  the  Mayor  will  canvass  the 
same  and  if  any  is  accepted  will,  with- 
out unnecessary  delay,  award  the  con- 
tract subject  to  the  approval  of  the 
Board  of  Trustees  of  said  Town;  but 
the  right  is  reserved  to  the  Board  of 
Trustees  of  said  Town  to  reject  any  and 
all   bids. 

The  successful  bidder  shall  be  re- 
quired to  furnish  a  bond  in  the  sum 
of  30  per  cent  of  the  amount  of  his  bid 
with  surety  to  be  approved  by  the  May- 
or of  the  Town  of  Lamar,  for  the  faith- 
ful  performance   of   the   contract. 

To  insure  good  faith  on  the  part  of 
the  bidder,  a  cashier's  check  in  the 
sum  of  one  thousand  dollars  ($1,000.00) 
on  some  bank  in  Lamar,  Colorado,  must 
accompany  each  bid,  which  check  shall 
be  payable  to  the  Treasurer  of  the 
said  Town  of  Lamar  to  be  forfeited  to 
the  said  Town  as  liquidated  damages 
in  case  the  bid  shall  be  accepted  anci 
the  bidder  shall  fail,  for  ten  days  after 
notice  of  the  approval  of  the  acceptance 
thereof  by  the  Board  of  Trustees  of 
the  Town  of  Lamar,  given  peisonally 
or  by  mail  to  the  address  of  such  bidder 
to  enter  into  the  contract  awarded  him. 

Section  Number  One  of  the  Lamar 
Water  Works  hereinabove  referred  to 
is  located  twelve  miles  south  of 
three-quarters  of  a  mile  east  of  the 
Town  of  Lamar,  Colorado,  on  Clay 
Creek,  the  exact  location  being  more 
particularly  described  as  being  in  the 
east  half  (E.  %)  of  Section  thirty-two 
(32),  Township  twenty-four  (24).  south, 
range  forty-six  (-16),  west  of  the  sixth 
principal  meridian.  The  work  consists 
of  the  construction  of  a  dry  rubble  sub- 
terranean collecting  gallery  of  small  cross 
section  and  the  construction  of  approx- 
imately 3,200  linear  feet  of  12 -inch  pipe 
line,  together  with  other  appurtenances, 
as  will  more  fully  appear  and  be  shown 
try  the  plans  and  specifications  for  said 
Section  Number  One  of  the  Lamar  Wa- 
ter Works  on  file  in  the  office  of  the 
clerk  and  recorder  of  the  Town  of  La- 
mar, Colorado,  which  details,  plans  and 
specifications  may  be  seen  and  examined 
U  the  office  of  the  said  Town  Clerk 
and  Recorder  on  and  after  the  date 
hereof. 

CHARLES    MAXWELL, 

Mayor. 


U.  S.  ENGINEER  OFFICE,  CHICAGO. 
111..  Nov.  2,  1908.  Sealed  proposals  for 
pile  pier  construction  and  removal  of  old 
pier  in  Michigan  City  Harbor.  Ind..  will 
be  received  at  this  office  until  10  a.  m.. 
Dec.  12,  1908,  and  then  publicly  opened. 
Information  on  application.  THOS.  H. 
REES,    Mayor,    Engineers. 


FILTRATION  PLANT. 

Wilmington,    Del. 

Sealed  proposals  will  be  received  by 
the  Board  of  Water  Commissioners  at 
the  office  of  the  Water  Department, 
southeast  corner  Sixth  and  King  Streets, 
Wilmington,  Delaware,  until  10;30  a.  m. 
on  Monday,  Nov.  23,  1908.  for  the  con- 
struction of  a  covered,  slow  sand  filtra- 
tion plant,  together  with  filtered  water 
reservoir,  filter  sand  washing  apparatus 
and  other  appurtenances;  the  kind  and 
the  amount  of  work  to  be  done  or  fur- 
nished under  said  proposals  to  be  accord- 
ing to  plans  and  specifications  which 
may  be  seen  in  detail  at  the  office  of 
the  Chief  Engineer  of  the  Water  Depart- 
ment, southeast  corner  Sixth  and  King 
Streets,  Wilmington,  Delaware,  to  which 
reference   is   hereby   made. 

The  contract  for  the  doing  of  the  work 
and  the  furnishing  of  all  materials  and 
supplies  covered  by  such  plans  and  speci- 
fications will  be  awarded  to  the  lowest 
and  best  bidder,  provided  that  the  Board 
of  Water  Commissioners  reserves  the 
right  to  reject  any  or  all  bids. 

Each  bid  must  be  signed  by  the  bidder 
and  be  accompanied  by  an  undertaking 
signed  by  the  persons  offered  by  the  bid- 
der as  his  sureties,  who  must,  in  all 
cases,  be  resident  freeholders  of  the  City 
of  Wilmington,  or  a  thorough  responsible 
surety  company,  which  company  or  com- 
panies must  he  acceptable  to  the  Board 
of  Water  Commissioners,  declaring  their 
consent  to  be  such  sureties  in  the  event 
of  the  contract  being  awarded  to  such 
bidder;  and  if  any  contract  be  so  award- 
ed, and  such  bidder  shall  fail  to  complete 
the  execution  of  a  contract  therefor,  with 
security  for  its  performance  approved  by 
the  said  Board,  such  bidder  and  the 
party  or  parties,  company  or  companies, 
so  undertaking  for  him,  as  aforesaid, 
shall  be  liable  to  pay  to  the  City  of  Wil- 
mington any  damage  that  may  be  occa- 
sioned to  said  city  by  such  failure;  bond 
required  in  the  sum  of  257<>  of  the  con- 
tract price. 

Form  of  proposals  and  contracts  may 
be  obtained  at  the  said  office  of  the 
Chief  Engineer  of  the  Water  Depart- 
ment. 

Copies  of  the  specifications  and  plans 
may  be  secured  upon  making  a  deposit 
of  twenty- five  dollars,  said  deposit  to  be 
returned  upon  the  return  of  the  plans 
and    specifications. 

By  order  of  Board  of  Water  Commis- 
sioners. 

JOHN   A.   KIENLE,  Chief  Engineer. 
Attest:    CHA.S.    McINTIRE.    Secretary. 


CHILEAN  RAILWAYS. 

The  Government  invites  proposals  for 
the  construction  of  the  following  new 
sections  of  railway: 

From  the  port  of  Arica.  on  the  coast 
of  Chile,  to  alto  de  La  Paz,  the  capital 
of  Bolivia,  an  extension  of  about  460 
kilometers. 

From  1/3  Ligua  to  Copiapo.  an  exten- 
sion of  approximately  680  kilometers- 
all  within    the  Republic  of  Chile. 

Proposals  should  be  addressed  to  the 
Minister  of  Public  Works,  Santiago,  Chile, 
or  to  the  Legation  of  Chile,  Washington. 
D.   C. 

The  Legation  at  Washington  will  fur- 
nish all  particulars  to  contractors  desir- 
ing to  bid  upon  the  work.  The  date  for 
opening  the  bids  by  the  Minister  of 
Public  Works  in  Santiago.  Chile,  is  Feb. 
1,  1909,  for  the  La  Ligua-Copiapo  Rail- 
way. 
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Notice  to  Contractors 

We  have  the  following  work  to 
sub-let : 

At  Joliet.  111.,  on  the  E.  J.  &  E.  R.  R.. 
about  2.000  cu.  yds.  concrete  in  retaining 
walls. 

At  same  place,  about  Su.OOO  cu.  yds.  earth 
to  move  average  of  200  ft.;  extreme  haul 
less  than  500.  This  Is  In  a  cut,  1,700  ft. 
long.  10  ft.  deep  and  3G  ft.  wide  at  bottom. 
Material   is  wasted. 

Also  have  at  Evanston.  111.  (Chicago  sub- 
urb), 30.000  cu.  yds.  top  loam  to  be  wasted 
over  a  25-ft.   berme. 

-Mso  have  about  100.000  cu.  yds.  good  work 
for  a  drag  line  excavator  with  70  or  SO  ft. 
boom. 

INTER-STATE   CONTRACTING   CO., 
509  Monadnook   Block.  Chicago,  III. 
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TILE  DRAINS. 

PcDila.  Illinois. 
Scaled  t»Uls  will  ho  rocolvcd  )iy  the 
CniiiiiilsaliiiuTs  of  tlio  Hnllock  &  Mpdinu 
DmIiiiiRe  District  of  Peoria  f'ounty,  Illi- 
nois, at  the  otilfe  of  W.  S.  KoIIobr,  At- 
torney. 100  S.  .leffer.son  Ave.,  Peoria.  Illi- 
nois, until  two  o'clock  p.  ni.  the  14th  day 
of  Pi'cenihor.  A.  D.  190S.  for  furnishing 
and  laylnK  ai.T.'i"  feet  of  drain  tile  ranK- 
Ing  In  size  from  8-ln<'h  to  3fl-lneli  diam- 
eter. 

Bids  must  l>e  accomi)anled  h.v  cash  or 
cerlincd  check  equal  to  10  per  cent  of  the 
amount  of  the  bid.  Contraelor  will  be 
required  to  file  bond  In  the  amount  of  50 
per  rent  of  the  estimated  cost  of  the 
work.  Plans  and  specifications  can  be 
seen  at  the  oflice  of  the  Harman  Engi- 
neering Co..  120  Fredonla  Ave.,  Peoria, 
Illinois.  Copy  of  specifications  and  form 
of  bid  may  be  procured  by  application  to 
the  Engineer.  Payments  will  be  made  in 
cash  on  montlily  estimates.  Works  to  be 
completed  on  or  l^efore  the  first  day  of 
November.    A.    D.    1909. 

Commissioners  reserve  the  right  to  re- 
ject any  and  all  bids. 

ZEALY  M.  HOLMES, 
ALONZO   M.    ROOT, 

('  IRVING  J.   CASE, 

i  Commissioners. 

;HAK.MAX    engineering    CO.,    Engi- 
neers,  120  Fredonla  Ave.,   Peoria,  111. 

NOTICE     TO     DREDGING      AND 
TILE  DRAIN  CONTRACTORS. 

Burlingtuji,  l.iwa.  Uct.  2n.  1908; 
Sealed  bids  will  be  received  by  the 
Joint  Board  of  Supervisors  of  Louisa 
County  and  Des  Moines  County.  State  of 
Iowa,  acting  for  and  on  behalf  of  the 
Louisa-Des  Moines  Drainage  District 
Number  4  of  said  counties,  at  tlie  office 
of  the  Auditor  of  Des  Moines  County, 
Burlington,  Iowa,  until  two  o'clock  p.  ra., 
November  14,  A.  D.  1908,  at  which  time 
and  place  said  bids  will  be  publicly 
opened.  The  work  for  which  bids  are 
asked  is  a  part  of  the  drainage  system 
of  said  Drainage  District  as  follows, 
viz.: 
Section  1.  Excavation,  200,000  cu.  yds. 
Section  2.  Excavation,  17,460  cu.  yds. 
Section  3.  18-in.  tile  drain,  8,200  lin.  ft. 
15-in.  tile  drain,  2,400  lin.  ft. 
as  described  in  detail  in  the  specifications 
therefor  on  file  with  the  Auditor  of  each 
of  said  counties. 

Each  bid  must  be  accompanied  by  casii 
or  certified  check  equal  to  ten  per  cent 
of  the  amount  of  the  bid. 

Plans  and  specifications  are  on  file  and 
may  be  seen  at  the  office  of  the  County 
Auditor  of  Louisa  County,  Wapello,  Iowa, 
at  the  office  of  the  County  Auditor  of 
Des  Moines  County,  Burlington,  Iowa, 
and  at  the  office  of  the  Harman  Kngi- 
neering  Co.,  Engineers,  120  Fredonla 
Ave.,  Peoria,  Illinois.  Copy  of  specifi- 
cations, Form  of  Contract  and  Form  of 
Bid  may  be  procured  by  application  to 
tl^e   Engineers. 

.Joint  Board. 
D.   H.   V.    HERRICK, 
O.   C.   FAR.MER, 
R.    S.    JOHNSTON, 
Supervisors  of  Louisa  County. 
A.    SCHWA  LL.ER, 
R.  D.   SIEFKEN, 
JOHN  H.  PETTIBONE. 
Supervisors  of  Des  Moines  County. 
DAN    P.    HILL.    County    Auditor,    Des 
Moines  County. 

H.  W.  BAKER,  County  Auditor.  Louisa 
County. 

HARMAN  ENGINEERING'  CO., 
Engineers, 
120   Fredonla    Ave.,    Peoria,    111. 


FOR  SAI-E 

Two  DREDGES  complete  with  steel 
cranes    and    dippers    for    rock    work. 

One   20  ft.  wide    by    To  ft.  long.  Hoisting  Engines  12  inches  by  18   inches, 
iiKuk-  by  the  Toledo  Foundry  &  Machine  Co. 

One  21   ft.  wide   by    ")!•   ft.    long.  Hoisting   Engines   0   inches   by  13  inches, 
made  by  The  Bucyrus  Comp?  .y 

NIAGARA  FALLS  HYDRALILIC  POWER  &  MFG.  CO. 

M.\G.\R.\  F.VLLS,    .\K\V  YORK 


FOR    SALE 

NEW   WIRE   GUY   ROPE 

At  Second  Hand  Price 

We  have  9,000  ft.  of  brand  new  galvanized  wire 
guy  rope  (never  taken  off  the  reels),  which  we  will 
sell  at  a  bargain  price.  The  rope  is  now  in  two 
pieces,  but  we  will  sell  it  in  any  desired  lengths. 
The  rope  is  of  the  best  steel,  "s  in.,  made  by  the 
American  Steel  &  Wire  Co. 

Address  "Box  60,"  care  Engineering-Contr.\cting, 
13-21  Park  Row,  New  York  City 


ASSIGNEE'S  SALE 

MONDAY,  NOVEMBER  23 

On  the  Grounds  at  California,  0.,  Cincinnati,  O.,  New  Water  Works, 
all  the  Equipments  of  the  Keeling  &  Ridge  Co.,  Located  at 
California,  O.,    will  be    Sold  at    Public-  Auction,  in  Separate  Lots. 

THIS  contractor's  outfit  represents  an  outlay  of  about  two  hundred  thous- 
and dollars  (820(1.000).  The  sale  will  positively  take  place  on  Monday, 
Xov.  23,  at  9:30,  and  continue  until  everything  is  sold,  regardless  of  the 
weather.  There  is  such  a  vast  stock,  that  there  will  he  many  wonderful 
bargains.  The  sale  will  be  conducted  in  a  strictly  business-like  manner,  every- 
thing warranted  to  be  exactly  as  represented  and  fair  trial  given  to  purchasers 
of  the  horses  and  inules,  which  we  estimate  the  aggregate  value  at  twenty 
thousand  dollars  (820,000).  There  are  hundreds  of  wagons  and  harness  of  all 
kinds,  plows,  scrapers,  steam  shovels,  Jack.son  con\e\ors,  large  and  small 
locomotive  cranes,  stvcial  hoisting  engines,  3  13-ton  Keliy  SpringfieUi- road 
rollers,  concrete  mixers,  road  machines,  100,000  feet  of  lumber,  and  a  com- 
jiletc  outfit  of  contractor's  supijUes. 

Catalogue  and  All  Particulars  will  be  Furnished  by  Applying  to  the 

MERCANTILE       TRUST       COMPANY,     OF      PITTSBURG 

Assignee  of   the  Keeling  &  Ridge  Co. 
J.  S.  JACKSON,  Agent,  California,  O..  Cincinnati  Water  Works 
J.  O.  WOODWARD,  Auctioneer,  43  Wiggins  Blk.,  Cincinnati,  O. 


November  I'l,  1908. 
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PIER    CONSTRUCTION. 

San    Francisco.    C'al. 

Sealed  proposals  or  bids  will  he  re- 
ceh'ed  at  or  prior  to  9:15  o'clock,  a.  m.. 
on  November  19,  190S,  tor  furnishing 
the  labor  and  materials  (except  cement, 
creosoted  mooring  piles  and  track  rails 
with  flsh  plates),  for  the  construction 
of  a  pier  and  shed  over  same,  to  be 
known  as  Pier  No.  3S,  on  the  water 
front  of  the  City  and  County  of  San 
Francisco,  State  of  California,  at  foot 
of  First  and  Townsend  streets,  accord- 
ing to  the  plans  and  -speciflcations  pre- 
pared therefor  by  the  Asst.  State  Engineer, 
and  adopted  by  the  Board  on  October 
15.  190S.  and  on  file  in  this  office,  to 
which   special   reference   is   hereby   made. 

The  materials  to  be  used  in  this  work 
will  consist  of  the  requisite  quantities  of 
fresh  cut,  close  grained  Douglas  yellow 
fir  piles,  creosoted  piles,  merchantable 
yellow  fir  lumbers,  staves  for  cylinders, 
band  iron,  Portland  cement,  sand,  crush- 
ed rock,  reinforcing  material,  castings, 
steel-beams,  steel  plates  and  angles, 
bolts,  rivets  and  spikes,  car  springs,  steel 
rails  and  fastenings,  asphalt,  paving 
brick,  glass  window  frames,  rolling  steel 
shutters,    etc. 

Bidders  are  invited  tq  be  present  at 
the  opening  of  the  bids. 

W.    V.    STAFFORD. 
W.    E.    DENNISON, 
HENRY    J.     CROCKER. 
Board    of   State   Harbor   Commissioners. 

RALPH    BARKE'R.    Asst    State    Engr. 

W.    B.    THORPE,    Secretary. 


PUMPING    ENGINE. 

Meridian,    Miss, 

Sealed  proposals  will  be  received  at 
six  o'clock  p.  m.,  Tuesday,  November 
24th,  for  furnishing  and  erecting  one 
five  million  gallons  Horizontal  Cross 
Compound  Crank  and  Fly  Wheel  Pump- 
ing Engine,  in  accordance  with  the  plans 
and  specifications  now  on  file  in  the  of- 
fice of  the  Secretary  of  the  Water  Com- 
mission, and  approved  this,  the  26th  day 
of   October,    190S. 

Specifications  and  blank  forms  of  pro- 
posal may  be  obtained  at  the  oflice  of 
the   Board. 

A  certified  check  on  the  Meridian  Bank 
in  the  sum  of  Jl.OOO  is  to  be  deposited 
with  J.  A.  Gibson,  Treas..  before  filing 
bid. 

A  surety  company  bond  for  amount 
equal  to  25  per  cent  of  the  gross  amount 
will  be  required  of  the  successful  bid- 
der. 

The  right  is  reser\'ed  to  reject  any  and 
all   bids. 

C.  C.  DUNN,   Pres.  Comn. 
W.  F.  WILCOX,    Engineer. 


PUMPING  ENGINES. 

Augusta.    Georgia. 

Sealed  proposals  will  be  received  by 
the  Water  Work  Committee  of  the  City 
Council  of  Augusta,  Ga.,  until  4  p.  m. 
(Eastern  time)  Tuesday,  November  24th, 
190S,  for  furnishing  and  erecting  at  Au- 
gusta, Ga.,  a  pumping  engine  of  six  (6) 
million  gallons  daily  capacity  and  a 
steam  plant  of  four  hundred  and  fifty 
(450)  horsepower  capacit.v. 

The  city  reserves  the  right  to  reject 
any   or  all   proposals. 

Speciflcations  can  be  had  by  applying 
to  this  office. 

NISBET   WINGFIELD. 

City    Engineer. 


WATER-WORKS. 

Wcnatchee.  Wash. 

Sealed  proposals  will  be  received  by 
the  City  Clerk  at  his  oftice  In  the  City 
of  Wenatchee.  Washinglon.  up  to  12 
o'clock  m.,  November  24th.  19ns.  for  the 
construction  and  completion  of  pumping 
station  on  the  banks  of  the  Columbia 
River  at  the  foot  of  Fifth  street  north 
and  construction  of  a  pipe  tunnel  from 
pumping  station  to  junction  with  the 
existing    tunnel. 

Furnishing  pump,  motor  and  starting 
panel. 

Pipe  line   to   reservoir. 

Reservoir  complete,  including  coping 
and   iron   fence. 

Overflow  pipe  from  reservoir. 

Bids  may  be  for  the  entire  work  as 
set  forth  in  the  plans  and  specifica- 
tions, or  for  any  of  the  several  divisions 
of  the  work  set  forth  in  the  plans  and 
speciflcations. 

All  bidders  receiving  a  copy  of  the 
plans  and  specifications  must  deposit  Jl.'i 
for   the   return   of   same. 

ROY    ZAHREN.    City    Engineer. 
SAM    R.    SUMNER.    City    Clerk. 


RAILROAD    LOCATION 

A  College  Text  Book 

VTO  course  in  civil  ontrineerini:  is  complt'tewithotit 
*^  a  thoroimh  course  in  raiiroad  Incatinn.  for  the 
methods  used  on  railroad  surveys  are  applicable  to 
hiizhway  surveys,  canal  surveys,  etc.  A  book  llial 
is  admirably  adapted  for  use  as  a  text-book,  or  as  a 
supplement  to  lectures,  is  Railroad  Location 
Surveys  and  Estimates,  by  F.  Lavi«.  M.  Am.  Soc. 
('.  E.  It  has  been  adopted  h^•  S(vrr;il  enelneorinc 
ciilli'L'es,  :iiHi  is  m-ni-rallv  coiici'di-d  tn  he  the  clear- 
est i'xpositii>n  III'  modern  lield  nictlnxls  yet  pub- 
li.shed.  It  is  written  by  an  enmiieer  of  wide 
experience  in  railroad  work. 

Cloth,  6x9  inches;    270  paces;   7.^  ••lustrations;    10 
folding  plates;  price  $3.00  net,  postpaid. 

The    Myron  C.  Clark    Publishing  Co. 

355  Dearborn  Street,  CHICAGO.   ILL. 
n-21  Park  Row.  NEW  YORK 


Reinforced  Concrete 

A  Manual  of  Practice 

By  ERNEST  McCULLOUGII,  C.  E. 
'T*HIS  book    was  written    for  the  practical 
"*-     concrete  worker— the  man  on  the  job — 
who  has  not  the  requirements  of  statics  and 
the    theories    of    the    mathematician    at    his 
tongue's  tip  but  who  desires  in  plain  words 
the  fundamentals  of  correct  design  and   the 
practice  of  sound  and  economical  construc- 
tion work. 
Cloth  5x7 J  inches;  136  pages*  illustrated; 
price  $1.50  net.  postpaid. 
The  Myron  C.  Clark  Publishing  Co. 
355  Dearborn  Street.  CHICAGO.  ILL. 
13-21  Park  Row.  XEW  YORK 


If    you    want    to    buy 

TOOLS, 
SUPPLIES  or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify 
the  leading  dealers  or  manufacturers.  We 
have  unexcrlled  facilities  for  helping  those 
who  are  in  the  market  for  anything. 

ENGINEERING-CONTRACTING 

355  Dearborn  St.,  Chicago 


Get  Our  Prices 

And  Latest   Catalogues 

Before  Buying  Books  On  Any 

Engineering  or  Contracting  Subject 

Write  us  To-day 

The  Myron  G,  Clark  Publishing  Co. 


355  Dearborn  Street 


CUIC.XGO.   II-L. 


Surveyors'    Hand    Book 

Hy  T.  U.  T.WLiJR 
IToJcssoro/  Cii'U  Knglnrerln^,  Cniversittj  oj  Ttsas 

AX  invaluable  pockctbook  for  the 
field  or  oflice.  It  describes  the 
instruments  used,  their  care  and 
adjustment,  and  the  methods  prac- 
ticed in  inaking  surveys  of  all  kinds. 
Formulas  and  methods  of  calculation 
are  explained,  and  tables  are  given  to 
facilitate  c.dculations.  The  various 
methods  of  taking  and  recording 
notes  are  described. 

There  are  chaptrT.s  nn  Clmln  .Survcylne. — f'om- 
p!uw  .SilrvpvJnu. — Tr.ansll  Siirvoy. — Cfileulntliin  of 
.^rc'il-i.  —  IMvlslon  of  Land. —  l.cvcili'L'.  —  'I'op'i- 
eraplilf  Survey.— Railroad  8urvey. — i:arIhwork, — 
City  .Stirveylrm. — Plottlnc  and  I.*'t!erlnK. — f;nv- 
ernmeiit  Survevlnii. — Trlconometrlc  Formulas. — 
Tallies.— Ete..  cte. 

Flexible  leather;  gill  edues:  4  U7  inches:  illusi rated; 
328  paRe*;  price  $J.OO  net.  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearhon  Street.  CIIICM'.".  ILL. 
1  :.:i  I'.irl;  l:.,",  XI.W"  VOIilv 


Tables  of  Five  Place   Squares 

and    Logarithms    of   Feet, 

Inches  and  32dsof  Inches 

From  Zero  to  1 00  Feet 

Logarithmic  Secants  for  Hip,  Valley 

and    Rafters   from    Zero   to    18 

inches;  rise  of    I -foot   base 

advancing  to  32ds. 

Logarithmic      Functions,      Natural 

Sines  and  Cosines   for  every 

minute  of  the  quadrant. 

By 
G.  D.  IXSKIP 

The  Only  Book  Giving 
These  Values  to  100  Feet 

Engineers,  draftsmen,  :ditors — all 
who  have  investigated  tlie  matter — 
say  that  this  is  the  best  book  of  its 
kind  that  has  ever  been  published. 

WRITE  FOR  SAMPLE  PAGES 

Flexible  leather,    tape   hountl.    5Jx7i    inchc; 
280  pages;  price  $3.00  net,  postpaid. 

The  Alyron  C.  Clark  Publishing  Co. 

X-A  Dearborn  Street.  CIlICAt",').  ILL. 
13-21  Turk  Row.  -\i;\V  '.'"UK 
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Vol.  XXX.    No.  20. 


The  Cincinnati 
Frog  &  Switch  Co. 

CINCINNATI.  OHIO 
Manufacturers  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,  Contractors,   Plantations. 


H.VRC.  MX     IF    SOLD    QUICK 
L'l     10-11.  GO.M  Capacity 


Good  condition.    Act  quick  if  wanted. 

WALTER   "/ELNICKER"    SUPPLY 
'*•  f  ^       in  ST.   LOUIS  ''O- 


Steam  Shovels,  Locomotives, 
Cars,  etc. 

Contractors'  and  Railway  Equipment 

TL:L;:r.t:>}i.  Tcl(;;>lioi.<j  or  Wnic  U*. 

A.  C.TORBERT  &  CO. 

647-548  Monadnock  Block  CHICAGO 


FROGS.  SWITCHES.  CROSSINGS 

Stands  and  Portable  Track  for  all  weights  of 
rail  for  Quarries.  Mines,  Coal  Tipples,  Induv 
trial  Plants  and  Contractors'  use. 


THE  I^DIANAPOUS  SWITCB  &  FROG  CO. 


SPRINGFIELD,  OHIO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels 

Southern  Iron  &  Equipment  Co. 

ATLANTA,  QA. 


Largest  Dealers  in  Rebuilt 
Equipment  in  United  States 

EAST  WORKS 
New  Freight  and  Passenger  Cars 

WEST  WORKS 
Rebuilt  Coaches,  Cars  and  Engines 

Hicks  Locomotive  &  Gar  Works 

General  Offices  Sales  Dept. 

Chicago  Heights,      Bstt«rD        Fisher  Building, 

Illinois  RepresenUtlfes       Chicago,  111. 

Empire  Steel  Jb  EqaipmtDt  Co..  141  BroAdwiy,  R«w  T*rk. 


"CONTINENTAL 

DUMP     CARS 


ts 


IJto  20  Cubic  Yards  Capacity, 

anv  (inai^e. 

Continental  Car  &  Equipment  Co.,  (Idc) 

17  Battery  Place,  New  York 
Highland  Park,  Louisville,  Ky, 


VX  7"HICH  appeals  to  you  most,  idle  plant  or 
money  in  the  bank?  You  would  not 
have  idle  plant  had  you  been  dealing  with  us 
before  your  purchase.  Are  you  sure  the  plant 
you  have  will  meet  all  the  requirements  of  your 
next  piece  of  work?  Is  it  not  very  probable 
that  you  may  use  it  to  a  disadvantage  simply 
because  you  are  loathe  to  invest  more  money, 
which  in  turn  will  be  idle  next  year?  Our 
method  should  appeal  to  you.  We  have  con- 
tractors' equipment  of  all  kinds.  It  will  fit  all 
the  conditions  exactly.  You  can  rent  just  what 
you  can  use.  Every  piece  of  equipment  you 
are  paying  rental  on  is  earning  you  something. 
Remember  nothing  is  lying  idle  and  you  have 
no  money  invested. 


Contractors 

Have 

you 

Idle 

plant? 

Write,  Wire  or  Call 


UNITED    STATES    EQUIPMENT    COMPANY 

FISHER    BUILDING,    CHICAGO,    ILL. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES   Please  mention  ENGINEERING-CONTRACTING 


November  ii,  1908. 
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SEWERS. 

W'elliiiLiton.    Kansas. 

Sealed  proposals  will  lie  received  by 
the  City  Clerk  of  Wellington.  Kansas, 
up  to  8  o'clock  p.  m.  of  November  IC,  1D08, 
for  furnishing  material  and  constructing 
the  sewers  in  District  No.  3,  according 
to  plans  and  specifications  prepared  by 
H.  A.  Rowland,  C.  E.  of  McPherson. 
Kansas,  and  adopted  by  the  Mayor  and 
Council  of  the  City  of  Wellington.  Kan- 
sas, and  also  for  tiirnislung  material  and 
constructing  the  main  intercepting  sewer 
from  the  corner  of  10th  and  H  stiects  to 
the  outlet  on  Slate  cieek,  according  to 
plans  and  specifications  prepared  by  H. 
A.  Rowland,  C.  ii.,  and  adopted  by  the 
Mayor  and  Council  of  the  City  of  Wel- 
lington,  Kansas. 

The  city  reserves  the  right  to  reject 
any  and   all   bids. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  $500.00,  payable  to  the 
City  of  Wellington. 

A.    B.    CHEEVER, 
City  Clerk. 

CONCRETE  RESERVOIR. 

Meridian,    Miss. 

Sealed  proposal  will  be  received  at  six 
o'clock,  p.  m..  Tuesday.  November  iJth. 
for  furnishing  all  tools  and  material  in 
the  construction  of  reinforced  concrete 
reservoir,  in  accordance  with  plans  and 
specifications  now  on  file  in  the  office 
of  the  Secretary  of  the  Water  Commis- 
sion, and  approved  this,  the  19th  day  of 
October,    190S. 

Specifications  and  blank  form  of  pro- 
posal may  be  obtained  at  the  offlce  of 
the   Board. 

A  certified  check  on  the  Meridian  Bank 
in  the  sum  of  $500  is  to  be  deposited 
with  J.  A.  Gibson.  Treas.,  before  filing 
bid. 

A  surety  company  bond  for  amount 
equal  to  25  per  cent  of  the  gross  amount 
will  be  required  of  the  successful  bid- 
der. 

The  right  is  reserved  to  reject  any  and 
all   bids. 

C.    C.    DUNN,    Pres.    Comn. 
W.    F.    WILCOX,    Engineer. 

BOILERS,  STEAM  ENGINES  AND 
CENTRIFUGAL  PUMPS. 

Pekin,  III.,  Oct.   26.   1908. 

Sealed  bids  will  be  received  by  the 
Commissioners  of  the  Spring  Lake  Drain- 
age and  Levee  District,  at  the  office  of 
W.  A.  Potts,  Attorney,  Pekin,  Illinois,  un- 
til ten  o'clock  a.  m..  Tuesday.  November 
24th,  A.  D.  1908.  for  two  250  H.P.  water 
tube  boilers,  two  350  I. H.P.  compound 
condensing  steam  engines  direct  con-' 
nected  to  two  45-inch  or  48-inch  centrif- 
ugal pumps  with  48-inch  discharge  pipes, 
and  one  100  H.P.  compound  condensing 
steam  engine,  direct  connected  to  one  24- 
inch  centrifugal  pump  with  26-inch  dis- 
charge pipe,  together  with  all  appurte- 
nances and  fixtures  complete  on  founda- 
tion to  be  furnished  by  the  purchasers  in 
their  pumping  plant  at  the  lower  end  of 
the  Spring  Lake  Drainage  and  Levee  Dis- 
trict on  the  east  bank  of  the  Illinois  riv- 
er about  seventeen  miles  south  of  Pekin, 
Illinois. 

Bids  must  be  accompanied  by  certi- 
fied check  of  five  (5)  per  cent  of  the 
amount  of  the  bid. 

Plans  and  specifications  and  full  infor- 
mation will  be  furnished  upon  applica- 
tion   to    the    Engineers. 

HARMAN   ENGINEERING    CO.. 

Engineers. 
120   Freaonla  Ave.,    Peoria.    Ill 


For    Sale    Cheap 

t:„r  EXCAVATOR, 

Kearns' 
Pattern 

formerly  used  by  U.  S.  Government. 

Also 

Two  12-ton  36-inch  gauge  and  one  15-ton  36-inch  gauge 

SADDLE  TANK   LOCOMOTIVES 

Also 

RELAYING   RAILS 

all  weights 

BLOCK-POLLAK    IRON    COMPANY              | 

First  National  Bank  Building                            CHICAGO, 

ILLINOIS 

Good  Stuff  At  Right  Prices 

One  No.  2J  Smith  Concrete  Mixer,  complete    with    engine  and 

boiler,  on  wheels  ........     S625 

One  No.  2  Buffalo  Mixer  with  gasoline  engine         .         .         .  $.500 

One  No.  1  McKelvey  ilixer,  engine  and  boiler,  on  wheels    .         .     .S32.5 
One  20  H.  P.  Lidgerwood  Hoist,  D.  C.  D.  D.  with  boiler        .  SG,50 

One  SO  H.  P.  Single  Drum  Hoist,  link  motion,  no  boiler     .         .     S900 
One  No.  2  Austin  Gyratory  Crusher  (new)      ....  $400 

One  Lot  of  Paint  Machinery.     Very  cheap. 

One  45  Ton  Bucyrus  Steam  Shovel,  IJ  yard       ....  S2,200 

We  have  lots  of  bargains,  new  and  rebuilt.    We  are  dealers,  rebuilders 
and  warehousemen  of  heavy  machinery.     Let  us  know  what  you  want. 

H.  0.  Conklin  Equipment  Co. 

Great  Northern  BIdg.,  Chicago. 


Shop,  Warehouse  and  Yards, 
Harvey,  111. 


MARSH'S  CRUSHER  LIST     MARSH'S  MIXER  LIST 


One    No.    7    1-2    Style    "D"   Gates, 

complete  plant  with  power. 

One  No.   7  1-2   Austin    Plant,    very 

complete. 

One  No.  5  Style  "D"  Gates  Crusher, 

first-class  condition. 

One  No.  6  Style  "K"  Gates  Crusher, 
with  No.  4  Style  "D"  to  follow 
with  complete  equipment  of  eleva- 
tors, screens,  power  plant,  etc. 

One  No.  4  Austin  Crusher,  with  ele- 
vator and  screen  and  power  plant. 

Two  No.  3  Style  "D"  Gates  Crushers, 

good  as  new,  and  many  others. 
Write  for  full  particulars,  if  inter- 
ested. 


Good  Second  Hand  Concrete  Mixers 

Two  No.  0  Smith's  on  Truck,  with 

Entjine  and  Boiler. 
Two  No.  1  Smith's  on  Truck,   with 

Entwine  and  Boiler. 
Two  No.  2  Smith's  on  Truck,   with 

Engine  and  Boiler. 
Two   No.   2  1-2   Smith's  on   Truck, 

with  Engine  and  Boiler. 
Two  No.  5  Smith's   on   Skids,   with 

Engine. 
Two   1-2  yd.   Ransome's  on   Truck, 

with  Engine  and  Boiler. 
Two  No.  17  Cube  on  Trucks  with 

Engine  and  Boiler. 
Two  No.   3   Foote   Street   Machines 

complete. 


P.  S. — Also  Steam  Rollers,  Shovels,  etc.    Write  For  List. 

G.  C.  Marsh  cm  cS^o"' B,dg.Chicago,  111.       G.  C.  Marsh  cd^o'yBid.  Chicago,  III. 
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ENGINEERING-CONTRACTING 


\oI.  XXX.    Xo.  20. 


1     WANTS 

I                        Undisplayccl  Cards  under 

1                          this    hi-ading    cost    only 

1       One  Cent  a  Word 

11                           Dr^l.I:.^.  .1  $1  00  An    T       ' 

WANTKU  TO  El"Y  whole  or  half  interest  In 
good  enj^rineerlng  prartlce,  or  will  Invest 
In  hiislncss.  W.  Ruggles.  411  Arch  St., 
Cincinnati.    O. 

WANTED  POSITION  or  contract  to  do  en- 
gineering work.  Have  complete  outfit  for 
surveying,  e.xploring  or  prospecting  party. 
A.  O.  Anderson,  B.  Mn.  E.,  Lake  City, 
Iowa. 

WANTEn>— POSITION;  Engineer,  30;  has 
level  and  transit  with  full  field  equipment. 
Address  "Box  56."  care  of  Engineering- 
Contracting.   355   Dearborn   St..   Chicago. 

WANTED — Can  you  control  $10,000  or  pro- 
mote a  company?  If  so,  the  advertiser  h.is 
a  proposition  in  contracting  machinery  thai 
is  worth  investigating.  Address  3;J3S  ITtli 
N.  \V.,  Washington,  D.  C. 

PATENT  OFFICE  DRAWINGS,  special  esti- 
mates, drawings,  designs,  computations 
and  specifioations  executed  promptly.  Cor- 
respondence solicited.  Howard  Loxterman, 
407    Westinghouse   BIdg.,    Pittsburg,    Pa. 

WANTED  —  Engineering-Contr.-irting  for 
September  25.  1907,  and  for  November  13, 
1907.  Will  pay  15  cts.  for  one  copy  of 
each  date  received  in  perfect  condition 
Address  "E.  H.  C"  care  of  I^ngineering- 
Contracting,   355  Dearborn  St.,  Chicago. 

WANTED— Can  you  control  $25,000  c^ipital. 
or  promote  a  company?  The  advertiser  lias 
a  new  proposition  of  merit  in  connection 
with  the  street  and  sidewalli  pavement 
line.  Address  "M.  F.  J.,"  care  of  Engi- 
neering-Contracting, 355  Dearborn  St.,  Chi- 
cago,  III.  16-6t 

W.\NTED  POSITION— Civil  engineer:  eight 
years'  experience  in  municipal  engineer- 
ing, railway  location  and  construction,  real 
estate  development,  higliway  construction, 
land  drainage.  Addres  "E."  S.."  care  En- 
gineering-Contracting. 355  Dearborn  St.. 
Chicago.    III.  20-2t 

ENGINEER  WANTED— By  Contracting  Re- 
inforced Concrete  Company  of  established 
reputation  in  New  York.  Must  be  experi- 
enced in  modern  design,  and  able  to  make 
investment  to  replace  retiring  ofBcer.  Ad- 
dress Box  17.  Engineering-Contracting,  721 
Park  Row  Bldg..   New  Tork.  19-tf 

WANTED— POSITION  as  chemist  or  chem- 
ical engineer  by  graduate  of  leading  tech- 
nical school.  Has  had  several  years  of 
practical  experience  and  can  fill  respon- 
sible position.  Best  of  references.  Ad- 
dress Box  "P.  C."  care  Engineering-Con- 
tracting, 721  Park  Row  Bldg.,  New  York 
City. 17-tf 

WANTED  POSITION  —  Business  engineer, 
experienced  in  machine  shop  work,  design 
installation  and  operation  complete  electric 
railway  power  and  lighting  systems  and 
sales  work.  Expert  in  organization,  cost 
keeping  and  analysis.  Capable  of  taking 
complete  charge  of  industrial  works  or 
large  construction  works  and  can  get  the 
best  results.  Cornell  M.  M.  E.  1900.  Amer- 
ican member  A.  S.  M.  E..  C.  S.  C.  E.,  A. 
M.  A.  I.  E.  E.  A  hustler  and  business 
getter.  Experience  in  Canada.  P.  O.  Box 
2S9,  Kelowna,  B.  C. 


9,000  ft.  of  30   lb.   track 

20  all  steel  1 J  cu.  yd.  dump  cars,  1  loco- 
motive .30  H.  P.  All  for  24-inch  gauge. 
Can  be  rented  or  sold  at  very  reasonable 
prices.  'Address  Box  57,  care  of 
Engineering-Contracting,  355  Dear- 
born St.,  Chicago. 


FOR  SALE 

100  Wheelers,  14  Fresnos, 
1 2  Plows,  6  Maney  4-wheeled 
Scrapers,  Harness,  Tents, 
Blacksmith  Outfits,  Camp 
Outfits,  Doubletrees,  Neck- 
yokes,  Repairs,  etc.,  etc. 
Will    sell    cheap.         Write 

C.  E.  DAWSON",    Dcadwood,  S.  D. 


STUDY  OUR 

CONCRETE 

COURSES 
Reinforced  Concrete   Design  ;  Con- 
crete Construction  and  Contracting. 

Circular  Explains 

CONCRETE     ENGINEERING 

5S4  Caxton  Bldg.,  Cleveland 


Loeomotives,  Cars,  Steam  Shovels, 

Contractors'  Equipment, 

Relaying  Rails. 

New  First  Quality  Steel  T  Rails 

from  S  lbs.  to  90  lbs.  per 
yard  in  stock. 

W.   K.   KENLY   COMPANY 

First  National  Bank  Bldg,  CHICAGO.  ILL. 


FOR  SALE  OR  RENT 

Two  Vulcan  shovels,  1 J  yard  and  2  J 

yard,  3  sets  engines. 
Two  42"  gauge  saddle  tank  9x14, 

locomotives,  saddle  tank. 
Two  36"  gauge  locomotives,  saddle 

tank,  9  x  14. 

30  and  56  lb.  relayers  with  plates. 
Traction  engines,  hoisting  engines,  pumps,  etc. 

Harper   M.\chinery   Company 

1861  Fulton  Bldg..  Hudson  Terminals. 

50  Church  Street,  New  York 

Y.-irds  and  Shops,  Bloomfleld  X.  J. 


If  you  want  to  buy 

TOOLS 
SUPPLIES   or 
MACHINERY 

Send  us  a  postal  c.ird  and  we  will  notify  the 
IcadinK  dealers  ur  manvifacturers.  Wc  have 
unexcelled  fucilitics  for  helping  those  who 
are  in  the  market  lor  anything. 

ENGINEER  ING-CONTRACTINQ 

355  Dearborn   St...  Chicaso 


LIST    OF    VACANCIES 

for  mcnibers   of 

The  Engineering  Agency,  Inc. 

Always     state    your     special 
qualifications  for   each  place. 


SUPERINTKNDENT  CEMENT  PLANT— 
Man  must  be  thorouKhly  up  to  date  and  be 
able  to  take  full  charge.  Salary  $3,600  to 
$4,000  for  the  right  man.  M-9098,  The  En- 
gineering  Agency,   Inc.,   Chicago,   III. 

CHEMIST — To  take  charge  of  laboratory  of 
industrial  manufacturing  company.  Must 
have  had  previous  experience  of  this  kind. 
$90  to  $100  per  month.  8997-M,  The  Engi- 
neering Agency,  Inc.,  Chicago,  III. 

I  iRAFTS.MAN— Familiar  with  paper  mll» 
and  hydro-electric  work.  Location  Cen- 
tral. Salary  approximately  $100  per  month. 
M-9114.  The  Engineering  Agency,  Inc.. 
Chicago. 

STRUCTURAL  DESIGNER  AND  DRAFTS- 
MAN— Must  be  familiar  with  highway 
bridges,  viaducts,  plate-girder  and  railroad 
lirldge  work,  also  have  had  some  experience 
in  building  work,  salary  to  depend  upon 
the  man.  The  position  requires  some  de- 
tailing probably,  but  offers  good  opportun- 
ity for  advancement  for  consulting  engi- 
neer; south.  9072-S,  The  Engineering 
Agency.    Inc.,   Chicago,   111. 

MKCH.-\NICAjl,  DRAFTSMAN  for  Central  Il- 
linois. Must  be  up  to  date  on  special  ma- 
chinery and  be  within  100  miles  of  Spring- 
field, so  can  report  promptly.  M-9106,  The 
Knsineering  Agency,    Inc..    Chicago.    111. 

FiiRE.MAN — To  take  charge  of  construction 
t'f  canal.  Work  will  be  light  earth  work 
entirely.  Man  must  be  familiar  with  canal 
construction,  especially  handling  yardage  at 
least  cost,  by  fresno  work.  Man  with  the 
rigiit  experience  will  get  good  salar>'.  Lo- 
cation California.  W-910d.  The  Engineer- 
ing Agency.  Inc..  Chicago,  III. 

STRUCTURAL  DRAFTSM.\N— Chicago.  For 
detailing  and  checking  on  building  work. 
$18  to  $25  per  week.  9178-S,  The  Engi- 
neering Agency,  Inc.,  Chicago. 

.MECHANICAL  DRAFTSMAN— Power  plant 
work;  $18  to  $22  per  week:  Chicago.  .Must 
be  prepared  to  move  to  Philadelphia  in  a 
month.  Only  men  in  vicinity  of  Chicago 
need  apply.  9127-M,  The  Engineering 
Agency,  Inc.,  Chicago. 

ORNAMENTAL  IRON  DRAFTSM.AN— We 
have  positions  open  for  ornamental  iron 
draftsmen  in  a  number  of  localities.  We 
will  consider  for  these  positions  a  number 
of  architectural  draftsmen  who  have  had 
experience  in  detailing  and  who  desire  ta 
take  up  ornamental  iron  work.  M-9122. 
The  Engineering  Agency.  Inc..   Chicago. 

DRAFTSMAN  —  For  paper  mill  and  saw 
mill  work  on  Pacific  Coast.  Permanent  po- 
sition and  excellent  salary  to  right  man. 
9114-M,  The  Engineering  Agency,  Inc.,  Chi- 
cago. 

MECHANICAL  DRAFTSMAN— For  work  on 
steam-shovel  and  dredge  work.  Must  have 
previous  experience  and  be  available  im- 
mediately. 903.T-M  The  Engineering 
Agency,  Inc.,  Chicago. 

W.-^NTED — A  thoroughly  Irigh  grade  bridge 
man  is  desired  to  join  with  two  other  com- 
petent men  in  supplying  capital  and  or- 
ganization to  start  an  idle  bridge  plant. 
Freight  facilities  excellent,  machinery  new, 
capacity  2,000  tons  per  month,  and  whole 
plant  ready  to  start  at  once.  Write  for 
full  particulars.  S-9104,  The  Engineering 
Agency,   Inc.,   Chicago. 

ELECTRIC  RAILWAY'  &  LIGHT  PLANT 
SUPERINTENDENT  AND  MANAGER— 
East.  2.T  miles  of  electric  railway  and  good 
sized  electrical  plant  furnishing  both  pow- 
er and  light.  Applicants  must  be  thorough- 
ly experienced.  9111-M,  The  Engineering 
Agency.   Inc.,   Chicago. 

Above  positions  can  be  applied  for  by 
members  oniy-  Annual  fee  $2.00. 
Non-members'  correspondence  soiicitod' 

The  Engineering  Agency,  Inc. 

Monadnock  Block.  CHICAGO 

Established    1893 
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For  sale 

One  Miles'  Cement 

BLOCK    MACHINE 

nearly  new.    Complete  with  oOO  pallets. 

CHEAP   FOR  CASH 

Afldrpss  Box  59,  rare  ot 
ENrtivrFrjvG-CovTRAmNn.  3:>:>  Doarhom  fit.    Ohicairo 


FOR  SALE   or   FOR  RENT 

5,000  ft.    Portable  Track 

made  of  16  lb.  rails, 

with  steel  ties 

8  turntables,  10  platform  cars.  All  for 
3()-inch  gauge.  Special  advantageous 
conditions  will  be  made  in  case  of  im- 
mediate   removal.      Address    Box    oS. 

Careof  E.NGI.VEERlNG-Co.N'TRACTlNG,  oj.'i 

Dearborn  St.,  Chicasjo. 


WANTED— 

you  to  know  THE  A'ELTEN  UNI- 
VERSAL CRUSHER  is  the  only 
machine  which  will  reduce  the  hard- 
est ROCK  and  GRAVEL,  instan- 
taneously, to  any  fineness  according 
to  your  wishes.  It  can  be  adjusted 
without  stopping  your  macliinery;  is 
very  simple  in  construction;  less 
power  and  less  repairs  are  required 
for  maintainance  expense,  and  the 
least  cost  of  any  machine  in  the 
market.  Prices  range  from  $30  up. 
Investigate  and  you  will  be  pleased 
Address  the 
UNTVERSAL  £TONE  CRUSHER  CO.. 
Cedar  Rapids,  Iowa. 


Nature  Adorned 

LayinK  out  ot  Parks.  Beautiiy:nK  Municipalities 
and  Country  Seats.  Tree  PlantinK  Tree  Diseases 
Treated.  Whitk  Fur  Particuj-ars. 

F.    R.    MEIER,    Consulting    Forester 

1  Oroadway.  NEW  VoRK 


FUR  SALE 
.\  two-yard  Bucyrus 

DIPPER   DREDGE 

in  good  repair. 

Hoisting  Engines  10x14;  Swinging 
Engines  Sxl(),S2-foot  boom;  new  40- 
foot  dipper  arm  90-horse  jiower 
boiler;  electric  light  plant,  tools, 
etc.      Apply   to 

AARON  POLL\RU, 
CHAKDLERVILLE.    ILLIXOIS. 


Our  Leading  Combinations 

E.sGiNEERiNG-CoxTRACTiNG $2  00  )       Our  Price 

Re\-ie\v  ot  Re\-iews 300-     CCX    fcH 

McClure's ....    1.50*     J>J."" 

$2  OOy        Our  Price 

:..f;?Sc  S3.&0 


En'gin'eerin'g-Contracting.  . 

World's  Work 

Everybody's 

Engineerin 
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G-COSTRACTING 

Ainslee's $2.70 

American  Boy  and  Success 2 .  65 

American  Magazine  and  Etude 2.85 

Burr  Mcintosh  Monthly 3.35 

Century 5  .  20 

Christian  Endeavor  World 2.45 

Cosmopolitan  and  Success 2 .  65 

CountO'  Lite 4  .  35 

Etude  (for  music  lovers)  and  American 2 .  85 

Good  Housekeeping  and  Cosmopolitan 2 .  65 

Harper's  Bazaar  and  American 2 .  65 

Independent 2 .  "ZO 

Leslies'   Weekly 4 .  85 

Lippinctots 3.10 

Little  Folks  (new)  and  Cosmopolitan 2  .65 

MetropoUtan  and  American 2.65 

Musician  and  Success 3 .  00 

National  Magazine  and  Sunset 3 .  00 

Outing 2.70 

Photo  Era  and  American 3 .  00 

Physical  Culture  and  Cosmopolitan 2.65 

Scribner's 4.00 

Smart  Set 2 .  70 

Travel  Magazine  and  Success 3 .  00 

Van  Xorden  Magazine  and  Pearson's 3 .  35 

Woman's  Home  Companion  and  American 2.65 

World  Today  and  Cosmopolitan 3  00 


Engineerixg-Contractisg $2.00^ 

Review  of  Re\-iews 3.00- 

Woman's  Home  Companion 1 .25  ^ 

Engineering-Contractikg $2.00] 

Delineator 1 .  00  I 

World's  Work 3  00  i 

Ever\-body's 1 .  50  J 


Our  Price 

$3.35 

Our  Price 

$4.00 


The  Magazine  Man 

LET  ME  TEACH  YOU 

The  Magazine  Subscription  Game 

A  BUSINESS  WITH  A   BIG   FUTURE 

How  I  Developed  My  Business  from 
$47  to  $400,000  a  Year 


The  subscription  agency  business  is  just  beginning  to  develop,  and 
every  man  and  woman  can  learn  it  by  my  complete  instructions,  per- 
sonally conducted  by  mail.  You  can  in  your  leisure  hours  conduct  a 
mail-order  business  that  is  dignified  and  earn  large  profits  by  the 
Grumiaux  system. 

Begin  in  a  small  way  and  watch  it  grow.  The  principles  upon  which 
I  built  my  business  become  yours  and  the  benefits  of  my  22  years'  ex- 
perience— you  need  not  make  the  mistakes  I  did — the  elements  of  success 
as  I  discovered  them,  my  ideas,  my  schemes,  all  become  yours  through 
the^Grumiaux  system. 

Vear  after  year  the  renewal  business  increases  profits,  and  before  you 
know  it  you  have  a  substantial  business  of  youj"  own.  Start  by  working 
a  few  hours  evenings. 

Full  particulars  by  mentioning  this  magazine. 


I 


Address  all  orders 


Ask  for  Our  04-Page  Clubbi.vg  C.^t.alogue 


THE  GRUMIAUX  NEWS  AND  SUBSCRIPTION  CO.,  Le  Roy,  N.  Y. 
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Channon  Centrifugal 
Pumps 


These  pumps  are  well  designed  and 
heavily  constructed  throughout.  The 
case  or  shell  is  of  the  solid  t>  pe,  very 
heavy,  and  the  runner  of  large  d!am= 
eter,  adapting  the  pump  for  slow  speed. 

Direct=Connected  Outfits  of  All  Kinds 

Send  for  Catalog  No.  H 
Covering  Contractors'  Equipment. 

H.  Channon  Company. 
Chicago. 


A  city  recently  spent  over  $100 

advertising  in  New  York  papers  for  bids 
for  municipal  •  work  and  later  the  city 
engineer  was  obliged  to  write  to  us  for 
information  as  to  contractors  in  his 
vicinity  and  we  sent  him  53  names. 

Engineering  -  Contracting  has 
upon  its  subscription  list  the 
names  of  more  contractors  and 
contracting  engineers  than  read 
any  other  periodical  in  the  world. 

It  is  printed  in  Chicago  every  Tues- 
day night  and  reaches  three-fourths  of 
the  contractors  of  the  United  States 
48  hours  ahead  of  any  other  engineering 
or  contracting  paper. 

Advertisements  in  Engineering - 
Contracting  are  given  the  maximum 
publicity   at   a   minimum   expense. 


More  Water 


or  a  given 
amount  of  water 
can  be  pumped  with 
25%    less   power 


With  the  Same  Power  "•"■'  ""•  '"-^"'•' 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^     Its  a  slronff  statement  but  wt> 
||^|^^^^HH^^H|H^^^^^^^^|^^^^^^^^|     have 

times  and  we  are  ready  to 

prove  It  again  that 

On  nccount  of  their  bcine  no  sudden  chansre  of  direction  of  the  llui 
p.-vs^sine  throuKh  the  pump  with  a  perfect  cut-off  near  the  outlet  and  the  in 
beinjr  accurately  machined  to  ^avine  on  both  sides  and  diameter  and  perfec 
adjustetl  in  the  vohite.  it  is  impossible  for  the  water  to  pass  the  impeller 
and  churn  in  the  casing  in  the 

American 
Centrifugal  Pump 

and  the  entire  mechanical  action  contributes  directly  to  the  hi>rh- 
cst  passible  efficiency,  saving  fully.  25'.^  of  the  expense  of 
operation. 

The  unique  design  of  the  impeller  enables  the  single  stage 
pump  to  operate  economically  against  high  heads,  savins  the 
additional  first  cost  and  increased  expense  of  operation  of  multi- 
ple stage  pumps. 

"American"  Pumpa  are  sold  under  a  guaranty  that  they  will 
give  a  mechanical  efficiency  of  60  to  SO' a  .  according  to  size,  and 
that  they  will  not  use  more  power  than  is  specified  m  our  table  of 
horse  power  re^juired.    There's  a  revelation  in   pump  efficiency  to 
engineers  and  contractors  in  our  catalog  and  we  mail  it  free  on  retjuest. 

The  American   Well  Works, 

General  Office  and  Works.  Aurora,  Illinois.  U.  S.  A. 
Chicago  Office:    First  Natl  Bank  BIdg. 


centrifugal  pumps- 
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Associate  Editors 


Enqineerinq-Contracting 

A  Weekly  "Methods  and  Cost"  Journal 
for    Civil    Engineers   and    Contractors. 

WITH  WHICa  ARE  COMBINED 

ENGINEERING   WORLD 

and 
CONTRACT  NEWS 

Published  every  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

355  Dearborn  Street,  Chicago 

Telephone  Harrison  6750 

New  York  Office:     13-21  Park  Row- 
Telephone  5613  Cortlandt 

HALBERT  P.  GILLETTE    .    .    MANAr.ixo  Editor 
DANIEL  J.  HAUER.] 
CHAS.  S.  HILL. 
C.  T.  MURRAY. 
F.  A.  SMITH. 

MYRON  C.  CLARK President 

A.  B.  GILBERT    ....    Advertising  Manager 

SUBSCRIPTION  RATES  {Payable  in  Advayice) :— 
$2.00  a  year  (S2  issues)  in  United  States,  Cuba.  Mex- 
ico. Alaska,  Hawaii,  Gtiam.  Porto  Rico,  Philippins 
Islands,  Republic  of  Panama,  Canal  Zone  and  Island 
of  Tittuila. 

$3.00  a  year  {SS  issues)  to  Dominion  of  Canada. 
$-i  00  a  year  (-52  issues)  to  all  otiter  countries. 

ADVERTISIXG  RATES  sent  on  application. 
Copy  for  regular  advertising  must  be  received 
not  later  than  Friday  preceding  date  of  issue  in 
which  it  is  to  appear.  "Proposals."'  '"Wants"  and 
"For  Sale"  announcements  can  be  inserted  as  lata 
as  Tuesday  morning. 

- 

Entered  as  second-claims  matter.  April  17,  1907.  at  tha 
Post  Orfice  at  Chicago,  Illinois,  under  act  of  March 
3d.  1879. 
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The  Competitive  System  of  Contract- 
ing vs.  the  Fixed  Fee  System. 

During  the  past  twelve  years  a  system  of 
contracting  has  been  developed  that  bids 
fair  to  make  the  old  competitive  system 
look  to  its  laurels.  Known  under  various 
names,  such  as  "cost  plus  a  fixed  sum," 
"the  fixed  commission  system,"  etc..  this 
fixed  fee  system  has  been  employed  on 
many  engineering  and  architectural  works 
of  all  sizes.  The  steady  increase  in  popu- 
larity on  certain  classes  of  construction 
work  proves  conclusively  that  it  has  merit 
as  a  system  for  executing  both  public  and 
private   work. 


It  is  our  purpose  brierty  to  indicate  the 
merits  and  the  limitations  of  the  fixed  fee 
system,  and  to  point  out  the  lines  along 
which  it  will  probably  develop  its  greatest 
influences. 

The  projenitor  of  the  fixed  fee  system  of 
contracting  was  the  "percentage  system," 
under  which  a  contractor  agreed  to  per- 
form work  at  actual  cost  plus  a  specified 
percentage,  ordinarily  10  to  15  per  cent. 
The  percentnge  system  possesses  the  fol- 
lowing advantages : 

(1)  It  relieves  the  contractor  of  the  bur- 
<len  of  uncertainty  as  to  materials  and  con- 
ditions to  be  encountered,  .ind  places  that 
burden  upon  the  government,  the  railway 
company,  or  the  owner. 

(2^  It  enables  the  contractor  to  begin 
work  before  surveys  or  plans  are  com- 
pleted. 

(3)  It  eliminates  bills  of  extras. 

(4)  It  reduces  very  greatly  the  number 
of  lawsuits  arising  over  interpretation  of 
the  specifications  or  contract. 

On  the   other  hand,  the  percentage  sys- 
tem possesses  the  following  disadvantages : 
(1")   It  puts  a  premium  on  laziness. 

(2)  It  encourages  careless  and  incom- 
plete surveys  and  plans. 

A  moment's  consideration  shows  W'hy 
the  percentage  system  encourages  sloth. 
Obviously  the  slower  the  employes  work, 
the  more  the  job  costs,  and,  the  more  it 
costs,  the  greater  are  the  contractor's 
profits. 

As  an  illustration,  the  writer  recalls  see- 
ing a  large  open  cut  railway  excavation  in 
progress  near  New  York  City,  a  few  years 
ago,  where  drilling  was  being  done  by 
hand.  This  in  itself  was  bad  enough,  but 
to  make  things  worse,  the  drill  holes  were 
spaced  not  more  than  2  ft.  apart,  and  often 
less.  One  acquainted  with  rock  work  and 
with  the  percentage  system  has  not  to  be 
told  that  this  was  a  percentage  contract. 
Unquestionably  this  particular  instance 
marked  the  extreme  of  this  form  of  graft- 
ing, but  none  the  less  it  shows  the  basic  de- 
fect of  the  percentage  system. 

To  escape  this  defect  the  fixed  fee  sys- 
tem was  devised.  Lender  the  fixed  fee  sys- 
tem, the  contractor  has  no  object-  what- 
ever in  so  handling  or  mishandling  his 
work  as  to  run  up  its  cost,  for  his  profits 
are  a  fixed  fee  or  commission  and  not  a 
percentage.  Indeed,  he  has  strong  incen- 
tives to  keep  down  the  cost,  in  order  that 
he  may  secure  repeat  orders,  as  well  as  be 
able  to  refer  prospective  patrons  to  those 
for  whom  he  has  done  work  in  the  past. 

The  fixed  fee  system,  possesses  all  the 
advantages  of  the  percentage  system,  to- 
gether with  certain  merits  of  its  own.  most 
important  of  which  is  the  incentive  for  the 
engineer  and  contractor  to  combine  their 
knowledge  in  an  effort  to  reduce  costs. 
Mr.  C.  H.  Eglce  presents  these  advan- 
tages admirably  in  his  letter,  which  ap- 
pears elsewhere  in  this  issue. 

The  fixed  fee  system  has  the  advantage  of 
stimulating  the  contractor  to  exert  himself 


to  complete  the  job  quickly,  so  as  to  free 
his  organization  and  his  plant  for  use  on 
other   jobs. 

.'\11  these  are  powerful  arguments  in 
favor  of  the  fixed  fee  system.  Why,  then, 
should  it  not  be  adopted  universally  for  all 
classes  of  construction  work?  Mr.  Eglec 
contends  that  it  should  be  and  will  eventu- 
ally be  adopted  instead  of  the  competitive 
system  now  commonly  in  vogue.  Let  us 
consider,  however,  the  defects  in  the  fixed 
fee  system  before  we  agree  to  throw 
over  the  competitive  system,  boots  and  bag- 
gage. 

We  arc  agreed  that  the  fixed  Ice  system 
is  far  superior  to  the  percentage  system, 
but  we  must  not  overlook  the  fact  that  it 
possesses  one  serious  drawback  when  con- 
trasted with  the  competitive  system,  namely 
that  it  does  not  offer  as  great  an  induce- 
ment to  invent  or  introduce  labor  =aving 
machines  or  methods. 

It  is  true  that  the  fixed  fee  contractor 
is  anxious  to  save  money  for  his  client,  but 
was  there  ever  a  man  so  anxious  to  save 
money  for  his  customer  as  to  save  it  for 
himself?  The  great  actuating  motive  of 
business  life  to-day  may  be  called  selfish- 
ness, but  selfishness  is.  in  final  analysis,  the 
scourge  that  has  driven  men  onward  and 
upward  since  the  time  of  .\dam.  Selfish- 
ness is  not  merely  the  mother  of  competi- 
tion, it  is  both  father  and  mother.  The 
desire  to  excel,  to  win  the  praise  of  men,  is 
simply  selfishness,  somewhat  disguised  it's 
true,  but  selfishness  none  the  less. 

The  spur  of  competition  urges  the  Mara- 
thon runner  to  victory.  It  rowels  the 
flanks  of  genius  to  excel  itself.  The  very 
word  genius  would  have  no  significance 
were  it  not  for  competitive  strife.  Praise, 
glory  and  power  are  nothing  but  rewards 
for  excellence,  and  excellence  has  no  mean- 
ing, save  as  a  mark  of  superiority  in  com- 
petition. 

So  inrooted  is  this  fundamental  prin- 
ciple of  competition  that  the  games  with 
which  we  while  away  an  hour  or  two  are 
nothing  else  than  competition.  Nor  does 
it  take  any  stretch  of  philosophy  to  prove 
that  every  laugh  is  an  evidence  of  self- 
recognized  superiority  over  some  person  or 
condition,  actual  or  imagined. 

Where  so  powerful  an  agent  as  competi- 
tion is  at  work,  abuses  must  inevitably 
spring  up.  Games  must  be  governed  by 
rules  to  secure  fair  play.  Business  must 
he  controlled  by  governmeutal  laws.  Con- 
tract work  must  be  guarded  by  specifica- 
tions. The  infractions  of  these  various 
rules,  laws  and  specifications  often  call 
forth  denunciation  of  games.  laws  and  con- 
tracts as  being  themselves  at  fault.  "Dirty 
work''  in  football,  however,  is  not  likely  to 
kill  the  game.  Nor  will  "dirty  work"  in 
competitive  contracting  destroy  this  time- 
tried  system  of  doing  work. 

The  Socialist,  seeing  only  the  "dirty 
work"  in  busines  relations,  decries  competi- 
tion in  its  entirety:  but  he,  too,  is  certain 
to  be  overwhelmed  by  the  final  judgment  of 
men. 
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If  wc  annlyze  the  underlying  reason  for 
the  superiority  of  the  fixed  fee  system,  we 
find  that  it  is  found  in  the  greater  competi- 
tion that  comes  into  play  under  the  fixed 
fee  system.  Each  fixed  fee  contractor  will, 
of  necessity,  have  to  compete  against  other 
contractors  doing  work  under  the  same 
system.  He  is  alert,  therefore,  to  work 
with  energ)-  if  he  hopes  to  be  recommended 
for  future  work  of  similar  character.  But 
while  he  is  alert,  he  is  not  ordinarily  so 
alert  as  the  contractor  who  is  doing  work 
under  the  old  competitive  system.  This 
arises  from  the  reason  above  stated,  that 
a  man  will  work  more  energetically  to  save 
money  for  himself  than  for  his  employer. 
Moreover,  the  weekly  meeting  of  pay  rolls 
in  his  own  hard  cash  is  an  ever-recurring 
stimulus  to  exertion  that  does  not  exist  in 
the  fixed  fee  system. 

So  much  for  the  relative  advantages  and 
disadvantages  of  these  two  systems  of  con- 
tracting, looked  at  from  a  philosophical 
point  of  view.  Let  us  now  consider  the 
conditions  that  should  determine  which  of 
these  two  systems  is  to  h-^  selected  in  any 
given  case. 

We  believe  that  the  old  fashioned  com- 
petitive, unit  price,  contract  system  should 
be  chosen  wherever  the  actual  conditions 
to  be  encountered,  and  actual  quantities 
of  work  involved  are  ascertainable  in  ad- 
vance, at  a  moderate  cost  for  such  ascertain- 
ment. 

W'e  believe  that  where  these  conditions 
or  quantities  can  not  be  thus  ascertained, 
the  fi.xed  fee  system  should  be  selected. 

Practically  all  road  and  pavement  con- 
struction falls  immediately  into  the  class 
of  work  that  is  best  done  under  the  unit 
price,  competitive  contract  system.  The 
greater  part  of  railroad  construction  like- 
wise  falls  naturally   into   this   class. 

On  the  other  hand,  difficult  tunnel  work 
and  foundations,  many  classes  of  dam 
work,  and  a  great  part  of  architectural 
work  falls  naturally  to  the  fixed  fee  con- 
tractor. 

Tunnels  must  frequently  be  driven 
through  materials  of  doubtful  character. 
In  which  event,  a  unit  price  contractor  is 
likely  either  to  go  broke  or  to  make  an 
unreasonably  large  profit. 

Dams  are  usually  subject  to  floods  dur- 
ing construction,  and  are  often  built  where 
the  cost  of  the  foundations  is  problematical. 
Therefore  dam  building  lends  itself  admir- 
ably to  the  fixed  fee  system  of  contracting. 

Architectural  work  is  notoriously  sub- 
ject to  change  of  design  even  after  the 
plans  are  drawn,  and  it  also  happens  fre- 
quently that  time  is  an  element  of  such 
importance  that  construction  work  should 
begin  before  the  plans  arc  completed. 
Hence  it  is  that  the  fixed  fee  system  has 
become  justly  popular  with  many  archi- 
tects. 

In  conclusion,  let  us  add  that  the  objec- 
tions to  the  competitive  contract  system, 
as  a  system,  are  objections  which  can  be 
largely  eliminated  by  the  American  Society 
of  Engineering  Contractors. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing;  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Methods     of     Constructing     Concrete 
Vaults  for  Valves. 

UV    CARKOLL   Uli.VLE.* 

The  system  of  concrete  construction  for 
valve  casing  foundations  described  and 
illustrated  here  has  been  in  successful  op- 
eration in  the  District  of  Columbia  for 
nearly  a  year.  The  foundation.  Fig.  1,  con- 
sists of  concrete  rings  3  ft.  in  diameter,  8 
ins.  and  4  ins.  high,  3  ins.  thick  and  rein- 
forced with  16-gage  expanded  metal.  These 
rings  have  proven  to  be  not  only  more 
economical  than  the  old  brick  construction, 
but  the  department  is  now  enabled  to  build 
a  foundation  in  five  minutes,  whereas  with 
the  brick  construction  one  whole  day  was 
required  by  a  bricklayer  and  his  force  to 
construct  a  foundation  4  ft.  deep. 

To  illustrate  the  economy  of  these  rings, 
take  for  example  a  masonry  foundation  4 
ft.  deep  of  brick.  This  required  the  serv- 
ices of  a  bricklayer  and  force  one  day  of 
eight  hours.  The  bricklayer's  force  ac- 
count and  material  used  were  as  follows : 
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Fig.    1 — Foundation     for     Valve     Casing 
Built  of  Concrete   Rings. 
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Fig.   2 — Cast    Iron    Form   for   Vault    Rings. 
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1  bricklayer  at  $5  per  day 

2  laborers  at  $1.75  per  day 

Cart  and  driver  $2.25  per  day. 


5.00 
3.50 


•120  red  brick  at  $n  per  M 3.78 

%  bbls.  of  Portland  cement  at  $1.79.     1.31 
%  cu.  vd.  sand  at  $1.20 0.40 


•Engineer  In  cliarRe  of  Miscellaneous  Con- 
struction. Department  of  Water,  District  of 
Columbia. 


Total 
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Fig.    3 — Concrete    Vault    for     Horizontal 
Valve. 

For  a  4-ft.  foundation  of  concrete,  six  8- 
in.  rings  are  required.  These  rings  in 
place  cost  50  cts.  each ;  therefore  the  cost 
would  be  $.3,  as  against  $16.24  for  the  brick 
construction.  It  is  therefore  demonstrated 
that  the  cost  of  the  concrete  foundation  is 
less  than  20  per  cent  the  cost  of  the  old 
brick  construction,  not  taking  into  consid- 
eration the  time  lost  by  the  bricklayer  in 
moving  aoout  the  city. 

The  ring  8  ins.  high  cares  for  a  height 
formerly  occupied  by  6  sq.  ft.  of  brick- 
work 9  ins.  thick,  or  72  brick,  which  at  $9 
per  M.  is  equal  to  6.5  cts.,  so  it  may  readily 
be  seen  that  the  cost  of  these  rings  is  less 
than  the  cost  of  the  brick  alone  without 
mortar  and  without  labor,  which  last  item 
amounted  to  $10.75  per  day  current  ex- 
pense. 

An  itemized  cost  of  the  rings  is  as  fol- 
lows : 

0.0767  bbl.  of  cement  =  1/13  bbl. 

0.048  cu.  yd.  gravel  =  1/20  yd. 


0.024  cu.  yd.  sand  —  1/40  yd. 

The  cost  of  one  ring  therefore  is : 

Cts. 

Concrete     25 

Labor     7 

Steel     16 

Total    48 

Placing    2 

Total  lor  ring  in   place 50 

To  sum  up  the  relative  merits  of  the 
brick  and  concrete  construction  the  use  of 
concrete  saves  the  department  a  current 
expense  of  $10.75  per  day,  avoids  the  de- 
lays   attending    brick    construction,     is     as 
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Fig.   4 — Concrete    Vault   for    Vertical 
Valve. 

readily  removed  as  the  brick,  and  is  much 
stronger. 

These  rings  are  made  in  the  cast  iron 
forms  shown  by  Fig.  2,  on  a  smooth  plat- 
form and  cne  man  is  able  to  make  four  8- 
in.  rings  in  one  hour. 

As  illustrative  of  the  economy  in  rein- 
forced concrete  vault  construction,  the  ac- 
companying drawings,  Figs.  3  to  5,  and 
Table  I,  give  examples  of  the  types  of 
vaults  now  being  constructed   in  the  Dis- 
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Fig.    5 — Concrete    Vault   for   Vertical 
Valve. 


trict  of  Columbia.  Three  of  these  vaults 
5  ft.  10  ins.  by  5  ft.  6  ins.  by  11  ft.  7  ins.; 
5  ft.  9  ins.  by  5  ft.  by  9  ft.,  and  6  ft.  2  ins. 
by  8  ft.  10  ins.  by  6  ft.,  have  just  been  com- 
pleted at  New  Jersey  Ave.  and  B  St.,  just 
north  of  the  United  States  Capitol,  at  a 
cost  of  $50  each,  excluding  the  cost  of  the 
lumber  which  will  be  reused.  The  roofs  of 
these  vaults  have  an  ultimate  strength  of 
about  3,500  lbs.  per  sq.  ft.,  and  the  flat  con- 
struction permits  of  at  least  2  ft.  more 
head  room  than  can  possibly  be  had  where 
a  brick  arch  is  used.  This  last  is  a  very 
important  item  where  the  mains  are  shal- 
low and  where  every  inch  of  head  room 
counts.  The  vaults  may  be  constructed 
for  approximately  one-third  the  cost  of  the 
brick  vaults  and  have  a  much  greater  fac- 
tor of  safety  than  the  old  brick  vaults  us- 
ing 13-in.  walls.  The  drawings  and  tables 
explain  fully  the  method  of  construction 
without    further   description.     The   specifi- 


Table  I. — Showing  Dimensions  and  Quantities  for  Reinforced  Concrete  Vaults  for  Horizontal  Valves,  Washington,  D.  C. 
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cations  for  concrete  and  reinforcement  arc 
as  follows : 

Concrete  shall  consist  of  a  mix  of  1  part 
Portland  cement,  2  parts  coarse  sand  and  -t 
parts  clean  gravel  !'{>  ins.  and  under. 
Forms  shall  consist  of  a  frame  work  of  4.x 
4-in.  uprights  securely  fastened  together, 
24  ins  c.  to  c.  and  braced  top  and  bottom. 
Loose  horizontal  boards  2x12  ins.,  dressed 
one  side,  shall  be  laid  against  the  uprights 
and  the  concrete  brought  up  and  tamped  1 
ft.  at  a  time.  When  the  concrete  has  set 
the  frame  work  shall  be  taken  apart,  the 
forms  taken  down  and  used  elsewlierc. 
Steel  rods  to  be  %  in.  square  and  of  some 
type  that  will  furnish  an  absolute  mechani- 
cal bond  with  the  concrete. 

Cement  and  sand  shall  first  be  mixed  dry 
until  the  mix  becomes  a  uniform  color  and 
then  water  shall  be  added  until  the  mass 
becomes  the  consistency  of  ordinary  cem- 
ent mortar.  The  gravel  shall  be  well  wet- 
ted before  being  used.  Add  the  gravel  and 
turn  the  mass  until  all  the  ingredients  be- 
come thoroughly  incorporated  and  the  de- 
sired consistency  is  reached.  Tamp  the 
concrete  in  layers  not  exceeding  12  ins.  in 
height  and  under  no  conditions  should  the 
roof  be  started  unless  it  may  be  finished 
the  same  dav. 


A  new  bridge  is  to  be  erected  over  the 
Mississippi  River  at  Keithsburg,  111.,  on  the 
Iowa  Central  R.  R.  to  replace  the  present 
structure  at  that  point.  The  bridge  will 
have  a  novel  feature  in  that  the  usual  draw- 
span  will  be  dispensed  with  and  a  lift  span 
substituted.  With  this  span  arrangement 
there  will  be  two  towers  connected  to  the 
ends  of  the  spans  next  to  the  spans  that 
are  to  be  lifted.  Several  of  the  spans  are 
so  arranged  that  these  towers  can  be 
placed  on  them  and  the  intermediate  span 
lifted;  this  will  allow  for  the  channel 
shifting.  There  will  be  23  piers  and  pos- 
sibly 27,  and  4  abutments.  There  will  be 
ten  200-ft.  spans,  and  two  spans  of  103-ft. 
girders,  and  22  spans  of  67-ft.  girders. 
The  weight  of  the  steel  approximates  4000 
tons.  The  Union  Bridge  &  Construction 
Co.,  Kansas  City,  Mo.,  has  the  contract  for 
putting  in  the  sub-structure  and  erecting 
the  superstructure.  The  McClintoch-Mar- 
shall  Co.,  Pittsburg,  Pa.,  will  provide  the 
steel. 


Pig-iron  production  for  the  30  days  of 
September,  1,418,998  gross  tons,  showed  the 
largest  monthly  production  of  the  year, 
though  falling  about  35  per  cent  short  of 
the  September,  1907,  figures.  The  produc- 
tion figures  for  the  nine  months  of  the 
year,  10,755,573  gross  tons,  were  about  46 
per  cent  below  corresponding  1907  figures. 


The  production  of  quicksilver  in  the 
United  States  in  1907  was  21,567  flasks,  of 
75  lb.  each,  and  was  valued  at  $828,931. 
As  compared  with  the  production  of  1906 
this  shows  a  decrease  of  4.671  flasks  in 
quantity  and  of  $129,703  in  value. 


Earth  and  Rock  Section 


.Note:  ThI.s  Sctllon  is  dcNotcd  t<>  mcthod.s  and  costs  of  cvtavatin;;  earth  and 
rock  and  building;  embankments.  It  will  cover  the  gmdinic  of  roads  and  rail- 
roads, diking  and  taiial  work,  drcdgiuK.  building  reservoirs  and  earth  dams, 
scwcr  and  uatcr  pipe  trenching,  qiiarr\ing,  etc. 


Cost  of  Drilling  Holes  with  a  Well 
Drilling  Machine. 

The  following  is  a  record  of  some  holes 
drilled,  and  the  cost  of  drilling  them,  at 
JMussellshell  and  Roundup,  Montana,  for 
the   Republic  Coal  Co.  of  Chicago,  111. 

The  work  was  done  with  a  No.  2  Cy- 
clone drill,  manufactured  by  the  Cyclone 
Drill  Co.,  of  Orrville,  Ohio.  The  machine 
was  equipped  with  hollow  rod  tools.  This 
machine  is  meant  to  drill  holes  from  500 
to  700  ft.  deep;  it  is  equipped  with  a  7  h.  p. 
engine  run  with  gasoline.  Holes  from  23 
ft.  to  517  ft.  were  drilled.  The  bits  used 
were  2Vi  ins.  Two  men,  the  drill  runner 
and  a  helper,  were  employed  on  the  ma- 
chine. The  work  was  done  in  prospecting. 
The  record  of  each  hole  is  given  in  the 
table. 


Dredging  Earth  and  Rock  at  Panama. 

Tile  dredges  working  on  the  .■\tlantic 
division  of  the  Panama  Canal,  although 
seemingly  working  in  a  swamp,  have 
found  that  the  earth,  although  only  a  few 
feet  above  mean  sea  level,  is  very  firm 
and  underneath  this  earth  at  varying 
depths  is  a  bed  of  blue  rock,  coming  close 
to  the  surface  in  several  places  and  in 
others  lying  10  ft.  or  more  below.  The 
method  of  working  in  this  material  is  to 
blast  it  with  dynamite  and  then  take  it 
out  by  ladder  and  dipper  dredges.  A  bat- 
tery of  nine  Star  drills  precedes  the 
dredges,  keeping  far  enough  in  advance 
not  to  retard  the  work.  The  bottom  of 
the  canal  from  the  Limon  bay  to  Gatun 
Locks  is  to  be  41  ft.  below  sea  level,  and, 
as  the  surface  of  the  ground  is  from  one 


ole  No. 

Depth. 

1 

391  ft.  7  in. 

2 

203  ft. 

3 

284  ft. 

4 

347  ft. 

5 

103  ft. 

0 

297  ft. 

7 

36  ft.  6  in. 

8 

23  ft.  11  in 

9 

51  ft.  8  in. 

10 

27  ft.  3  in. 

11 

53  ft.  5  in. 

12 

517  ft. 

13 

463  ft. 

otal 

2885  ft.  4  in. 

RECORP  OF  HOLES  TRILLED. 

.\verage  drilled 
per  shift. 
39  ft.  1  in. 
36  ft.  7  in. 
47  ft.  4  in. 
49  ft.  7  in. 

51  ft.  6  in. 
42  ft.  5  in. 

52  ft. 

32  ft. 

47  ft.  8  in. 

33  ft. 
30  ft. 

36  ft.  11  in. 
57  ft.  5  in. 


Material. 
Shale    and    sandstone. 
Shale    and    sandstone. 
Shale    and    sandstone. 
Shale    and    sandstone. 
Shale    and    sandstone. 
Shale    and    sandstone. 
Soil  and  gravel. 
Soil,  gravel,   shale. 
Soil,   gravel,   shale. 
Soil,   gravel,  shale, 
Soil,  gravel,  shale. 
Shale    and    sandstone. 
Shale    and     sandstone. 


41  ft.  10  in. 


In  all,  69  days  were  worked,  making  the 
average  nearly  42  ft  drilled  per  10  lb.  shift, 
as  shown  in  the  table. 

The  cost  of  the  work  is  shown  below. 
A  two  horse  team  was  used  to  haul  water 
and  other  supplies.  The  machine  used  4 
gals,  of  gasoline  per  day.  It  will  be  noticed 
that  the  cost  of  the  team  was  nearly  50 
per  cent  of  the  total  cost. 

Drill  Runner,  69  days  @  $2.50 $172.50 

Helper,  69  days  @  $2.00 138.00 

Team,  69  days  @$4.00 276.00 

276  gals,  gasoline  @  12  cents. 33.12 

Total    $619.62 

This  gives  a  cost  of  21V4  cents  per  ft. 
of  hole.  To  this  should  be  added  an  allow- 
ance for  plant  and  superintendence.  It  will 
be  noticed  that  some  of  the  holes  are  very 
•shallow,  thus  necessitating  frequent  moves 
of  the  machine. 


Coal  valued  at  $614,798,808  was  produced 
in  the  United  States  in  1907. 


to  five  feet  above  sea  level,  the  holes  for 
the  dynamite  are  from  45  to  50  ft.  They 
are  sunk  at  15  ft.  intervals  in  the  form 
known  by  powder  men  as  "staggered"  and 
are  not  sprung  before  the  dynamite  is 
put  in.  At  present  60  per  cent  dynamite 
is  being  used  and  the  charge  varies  ac- 
cording to  the  depth  of  the  hole  in  rock, 
the  object  being  to  shatter  the  rock.  There 
was  some  doubt  as  to  whether  the  rock 
could  be  broken  into  pieces  small  enough 
for  the  dredges  to  handle,  but  so  far  this 
method  has  proved  entirely  successful. 
The  channel  has  already  been  dug  1,000 
ft.  into  the  bank  the  full  width  of  500  ft. 
and  the  dredges  are  making  a  cut  that 
varies  in  depth  from  20  to  40  ft.  All  the 
ladder  and  dipper  dredges  are  working 
in  rock,  and  although  some  large  pieces 
are  brought  up  nothing  has  been  encoun- 
tered so  far  that  the  dredges  can  not 
handle. 

Dredge    No.   6,   one   of   the   old   French 
ladder  type,  is  working  close  to  the  bank. 
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It  is  handling  rock  and  the  overlying 
strata  of  earth  and  is  cutting  to  a  depth 
of  from  20  to  30  ft.  The  dipper  dredge 
Qiargres  is  doing  the  most  interesting  class 
of  work,  because  it  is  taking  rock  up 
from  30  ft.  or  more  below  sea  level.  This 
dredge  is  capable  of  excavating  to  the 
full  depth  required,  41  ft.,  and  up  to  the 
present  time  the  rock  encountered  has 
been  broken  into  sufficiently  small  pieces 
to  be  handled  without  much  difficulty.  The 
Chargres  and  dredge  \o.  6  are  the  ones 
working  farthest  in  toward  land,  following 
very  closely  on  the  heels  of  the  powder 
men.  As  they  advance  they  may  strike 
harder  rock  and  material  more  difficult  to 
handle,  so  that  the  cost  cannot  be  fairly 
estimated,  but  at  present  they  are  han- 
dling blue  rock  shattered  by  djTiamite  at 
a  cost  of  only  80  cts.  per  cu.  yd. 

Dredge  No.  85,  new  20  in.  suction,  is 
working  a  few  hundred  yards  back  of 
dredge  No.  6,  in  silt.  The  end  of  the  pipe 
line  rests  on  a  small  island  near  the  main- 
land, several  hundred  yards  away  from 
the  line  of  the  channel.  Behind  this 
dredge  is  the  old  French  ladder  dredge 
No.  1,  and  back  of  this  the  dipper  dredge 
"Mindi."'  The  "Mindi"  is  working  in  coral 
which  has  been  broken  by  exploding  d\Tia- 
mite  on  the  surface  of  the  rock  in  the 
manner  known  to  powder  men  as  "bull 
dozing." 


Cost  of  Canal  Excavation  and    Con- 
crete   Work   for  Uncompahgre 
Irrigation  Project,  Colorado.* 

The  work  covered  4,400  lin.  it.  of  which 
is  known  as  the  South  Canal,  which  was 
begun  in  June,  1907,  and  completed  in  May, 
1908,  at  a  total  cost  of  $22,932.  The  canal 
has  a  bottom  width  of  40  ft.,  side  slopes  of 
3  to  1.  water  depth  of  8.3  ft.,  and  a  dis- 
charge capable  of  1,175  second-feet. 

Class  1  excavation  contained  all  material 
that  could  be  plowed  by  an  average  six- 
horse  team,  each  animal  wei.ghing  not  less 
than  1,400  lbs.,  attached  to  a  suitable  break- 
ing plow,  and  also  all  isolated  masses  of 
rock  not  cxceedin.g  %  cu.  yd.  in  volume. 
Class  2  excavation  consisted  of  material 
originally  of  the  nature  of  Class  1,  but  so 
saturated  with  water  as  to  render  the  use 
of  teams  in  the  ordinary  manner  impossi- 
ble. Class  3  excavation  consisted  of  in- 
durated material  of  all  kinds  that  could  not 
be  plowed  as  Class  1  or  that  required  loos- 
enin.g  with  powder  before  bein.g  removed  in 
scrapers  and  also  all  loose  material  in 
which  large  rocks  occurred  to  such  an  ex- 
tent as  to  prevent  the  use  of  plows  and 
scrapers,  excluding  masses  exceeding  1  cu. 
yd.  in  volume.  Class  4  excavation  con- 
sisted of  reck  in  masses  greater  than  1  cu. 
yd.  in  volume  and  requiring  drilling  and 
blasting  before  removal.  The  limit  of 
free  haul  was  300  ft.  About  73  per  cent 
of  the  material  was  removed  with  slip, 
Fresno   and   wheel   scrapers,   about   27  per 

♦Rearranged  from  the  "Reclamation  Rec- 
ord" for  November,  190S. 


cent  with  a  slip  and  chain,  and  the  remain- 
der with  shovels  and  wheelbarrows. 

Qass  1  concrete  included  all  concrete 
laid  in  thicknesses  of  12  ins.  or  kss  and  in 
which  the  gravel  or  broken  stone  did  not 
exceed  1  in.  in  dimension.  Class  2  con- 
crete included  all  concrete  laid  in  masses 
greater  than  12  ins.  in  thickness.  The 
.gravel  or  broken  stone  in  this  class  of  con- 
crete was  required  to  be  less  than  2%  ins. 
in  any  dimension  except  in  walls  havin.g  a 
thickness  of  2  ft.  or  more,  in  which  frag- 
ments of  perfectly  sound  rock  not  exceed- 
ing 6  ins.  in  any  dimension  were  placed  by 
liand.  These  fragments  were  so  placed  as 
not  to  come  nearer  than  6  ins.  to  any  sur- 
face or  wall  or  nearer  than  4  ins.  to  each 
other.  All  cement  for  fabrication  of  con- 
crete was  furnished  by  the  United  States 
at  Lujane.  Colo.,  and  had  to  be  hauled  12 
miles  to  the  w'ork.  The  other  materials 
for  tlie  concrete  were  obtained  less  than 
ore  mile  from  the  work.  In  Class  2  con- 
crete a  considerable  amount  of  rock  was 
placed  in  the  concrete  for  the  purpose  of 
saving  the  cement.  The  backfilling  was 
done  by  hand  durin.g  the  rainy  weather, 
thus  saving  the  cost  of  water  usually  neces- 
sary for  this  character  of  work. 


A  Novel  Type  of  Dredge  for  Drain- 
age Ditching  \\  ith  Some  Rec- 
ords of  Its  Operations. 
In  the  spring  of  I'Ml  two  "walking" 
dredges  were  built  at  Stephens,  Minn.,  and 
worked  throughout  the  summer  in  the  Red 
River  Valley.  These  machines  were  dupli- 
cates and  one  of  them  was  visited  on  Oct. 
19.  This  machine  consisted  of  a  timber  hull 
with  overhead  trussing  and  thoroughly 
braced,  which  stood  across  the  constructed 
ditch.  On  the  floor  of  this  hull  was  placed 
the  operating  machinery.  On  the  front  end 
were  an  A  frame  and  false  mast,  which 
supported  a  40-ft.  boom.  On  the  rear  of 
the  hull  was  a  50-HP.  Fairbanks-Morse 
gasoline  engine.  The  boom  was  swung  by 
a  turn-table  similar  to  the  ordinary  dipper 
dredge.  The  shovel  or  digging  part  of  the 
machine  is  similar  in  shape  to  a  slip  scrap- 
er, being  6  ft.  wide  at  the  widest  part  and 
when  full  holds  about  1%  cu.  yds.  of  earth. 
The  shovel  is  attached  to  a  frame  known 
as  the  walking  beam  on  the  front  end  of 
the  boom  (Fig.  1).  This  machine,  in  solid 
ground,  could  dig  a  ditch  20  ft.  deep  and 
32  ft.  wide  on  top.  The  boom  will  dig  or 
dump  earth  at  its  full  length.   The  machine 


TABLE  SHO\\TXG  COSTS  OF  EXCAVATION   AND    CONCRETE    WORK    ON    4,400   FT. 
OF  IRRIGATION   CANAL,   UNCOMPAHGRE  PROJECT.  COLOR.\DO. 

Excavation Concrete 

Over-  Vitrified  Back- 

Class  1  Class  2    Class  3    Class  4      haul  Class  1  Class  2  pipe.24     filling 
Distribution  of  cost.      24.194     15,054      17.05S  100         6.600        32.4  72.4  in..  145         29 


Interest    ?0.002 

Plant  depreciation 0.002 

Executive    0.02S 

Labor   0.197 

Supplies   


cu.yds.  cu.yds._  cu.yds.    cu.yds.  cu.yds.  cu.yds.  cu.yds.  lin. ft.  cu.yds. 


$0,005 
0.006 
0.070 
0.503 
0.002 


$0,003 
0.004 
0.048 
0.339 
0.001 


Contractor's  total  cost... $0,229     $0,586     $0,395 
TJ.'  S.'  engineering;.'.;  "!!!$6.'oY3     $6,009     $6,012 


$0,006 
O.OOS 
0.062 
0.439 
0.260 

$0,775 

$6.o6l' 


$0,002 
0.015 


$0,017 

$6.oo"i 


$0.02 
0.02 
1.50 
2.24 
0.92 

$4.70 
$2.96 
$0.34 


$0.02 

.02 

1.34 

2.00 

0.97 

$4.35 
$2.16 
$0.45 


$0.05 
0.25 


$0,012 
0.017 


0.385 


$0.30      $0,414 

$1  22 

$0;03      $6,069 


Total  actual  cost $0,242     $0,595     $0,407      $0,776      $0,018      $8.00      $6.96      $1.55      $0,483 


The  weather  conditions  were  .good  for  the 
performance  of  work  throughout  the  con- 
tinuance of  the  contract,  and  the  manage- 
ment was  good  with  exception  of  insuffi- 
ciency in  the  number  of  foremen  employed. 
Labor  was  scarce  and  high.  Laborers  were 
paid  on  the  concrete  work  at  the  rate  of 
$2.36  per  8-hour  day.  On  the  excavation 
laborers  were  paid  at  the  rate  of  from 
$2.25  to  $2..50  per  day;  foremen  at  the 
rate  of  $3  per  day  and  the  superintendent 
at  the  rate  of  $122.50  per  month. 

The  unit  costs  of  the  different  classes  of 
n-ork  are  given  in  the  accompanyin.g  table. 


The  Ministry  of  Ways  of  Communication 
has  asked  the  Russian  Government  for 
$41,000,000  for  new  railway  construction. 
Out  of  this  amount  are  to  be  taken  the 
funds  for  building  the  Amur  road,  double 
tracking  the  Siberian  road,  building  a 
bridge  across  the  Volga  at  Yaroslaff  and 
connecting  the  Russian  and  Finnish  railway 
systems  at  St.   Petersburg. 


The  production  of  silver  in  the  United 
States  in  1907  amounted  to  56.514.700 
ounces,  valued  at  $37,299,700. 


is  electric  lighted  for  night  work.  The 
crew  consists  of  1  foreman,  1  team  and 
teamster,  1  engine  man,  1  crane  man  and  1 
shoveler.  For  night  work  3  additional 
men  are  carried,  each  shift  working  11 
hours.  .'\t  the  time  the  machine  was  vis- 
ited, each  shift  was  making,  approximately, 
400  ft.  of  ditch  with  a  C  ft.  bottom,  5  ft. 
deep  and  IV2  to  1  slope.  The  preceding 
week  they  had  moved  12,000  cu.  yds.  in  six 
days  of  22  hours  per  day.  Seventy-five 
gallons  of  74  per  cent  gasoline  is  used  each 
22  hours. 

The  peculiarity  of  this  machine  is  the 
method  of  moving.  Under  each  corner  is 
a  timber  platform  the  shape  of  a  stone 
boat,  called  a  foot.  Each  of  these  corner 
feet  is  6  ft.  wide,  8  ft.  long  and  4  ins. 
thick.  They  are  joined  to.gether  trans- 
versely by  a  light  timber.  This  required 
them  both  to  move  in  the  same  direction, 
the  direction  being  controlled  by  a  chain 
which  runs  from  each  corner  foot  to  a 
drum  that  is  operated  by  the  crancman. 
Near  the  outside  of  each  corner  foot  there 
is  a  knife  made  of  iron.  %  in.  thick  bv  6 


•Extract  from  Bulletin  No.  110.  Northwest 
Experiment  Farm.  University  of  Minnesota. 
Crookston.  Minn. 
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ins.  wide  and  tJ  ft.  long,  which  prevents 
the  foot  slipping  sidewisc.  Midway  of  the 
machine  on  either  side  is  a  center  foot  li 
ft.  wide,  14  ft.  long  and  (i  ins.  thick.  On 
the  under  side  a  (ixli-in.  timber  is  bolted 
crosswise,  to  prevent  slipping  back.  This 
foot  is  attached  to  a  heavy  triangle  frame, 
free  to  move  longitudinally  between  the 
double  side  frame  of  the  hull.  .A  chain, 
the  end  of  which  is  attached  to  the  side 
timbers  of  the  hull  passes  over  two  pulleys 
in  this  triangular  frame  and  then  passes 
along  the  hull  to  the  back  carrier  and 
across  the  back  end  to  a  drum  which  is 
located  about  the  center  of  the  hull.  When 
it  is  desired  to  move  the  machine  tlic  pow- 
er is  turned  onto  this  drum  and  the  chain 
wound  up.  As  the  chain  tightens  the  hull 
of  tlic  machine  rises,  the  wcij'ht  coming  on 


Fig.    1 — Shovel   of  "Walking   Dredge." 

the  center  foot.  The  winding  on  the  drum 
is  continued  until  the  weight  in  lifting  the 
hull  becomes  greater  than  the  friction  at 
the  corner  post,  where  the  entire  hull 
moves  ahead  about  6  ft.,  although  an  8-ft. 
move  can  be  made.  The  chain  is  then  re- 
leased, taking  the  weight  off  the  center 
foot,  which  is  pulled  ahead  by  another 
chain  attached  to  a  drum  in  the  front  part 
of  the  hull. 

This  machine  when  not  digging  has 
moved  across  country  at  the  rate  of  1  mile 
in  11  hours.  While  working,  the  machine 
threw  7  shovels  of  dirt  and  moved 
ahead  6  ft.  8  ins.  in  7  minutes.  It  worked 
at  this  rate  several  times  and  this  seemed 
to  be  about  an  average  speed.  Short  turns 
cannot  be  made,  as  the  feet  are  liable  to 
slip  into  the  ditch  and  wet  caving  material 
causes  trouble.  Where  the  banks  are  dry 
and  firm,  there  was  no  difficulty  in  moving. 

The  field  of  this  machine  is  in  compara- 
tively level  ground,  which  is  not  too  soft. 


Roads  and  Streets  Section 


Note:  This  5icction  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  te.stinj;  and  use  of  paving  materials  and 
the  machinery  and  tools  u.sed  in  road  building  and  pa\  ing. 


Excavation  on   the   Isthmian   Canal   dur- 
ing October  totaled  3.282,276  cu.  yds. 


Labor    Cost    of    Constructing     Eight 

Macadam    Roads    and    Data  on 

the  Average  Labor  Cost  of 

Macadam  Construction. 

In  IPOG,  tl'.e  Illinois  Higliway  Conunis- 
sion.  Mr.  A.  X.  Johnson,  .State  Engineer, 
began  the  construction  of  experimental 
macadam  roads.  Much  interest  was  mani- 
fested in  these  experimental  roads  and  the 
Commission  received  many  requests  for  the 
construction  of  similar  roads.  As  a  result 
several  additional  experimental  macadam 
roads  were  built  in  1907.  In  general,  the 
plan  of  co-operation  with  the  local  com- 
munities was  that  they  should  furnish  all 
labor  and  pay  freight  on  the  crushed  stone, 
which  was  furnished  free  at  the  State  pris- 
on crushers.  The  Highway  Commission 
supervised  the  work  and  furnished  a  steam 
roller  and  sprinkling  cart  without  cost  to 
the  local  people.  In  a  few  instances  the 
freight  w'as  paid  in  ballast. 

In  our  issue  of  April  10,  1907,  we  de- 
scribed the  method  of  construction  em- 
ployed for  the  experimental  roads  in  1906, 
and  gave  the  labor  cost  of  the  work.  In 
this  article  we  give  the  labor  cost  of  the 
experimental  roads  constructed  in  1907,  the 
matter  having  been  taken  from  the  2nd  an- 
nual report  of  the  Illinois  Highway  Com- 
mission. 

The  method  of  construction  was  the 
same  as  that  on  the  1906  roads.  The  small 
size  stone — l¥j-in.  size — was  placed  as  the 
bottom  layer,  on  which  was  spread  the 
:Vin.  material  bonded  with  screenings.  Each 
layer  was  rolled  thoroughly,  as  well  as  the 
road  bed.  Blind  side  drains  were  cut 
through  the  shoulders  every  .50  ft.  on  each 
side  of  the  road.  These  drains  are  neces- 
sary where  the  shoulders  are  made  of  clay 
or  other  soil  retentive  of  moisture,  and  are 
a  very  important  feature  of  the  construc- 
tion. 

A  comparison  of  the  cost  of  the  work 
done  in  1907  w^ith  that  of  1906  shows,  in 
general,  an  increase,  which  may  be  account- 
ed for  by  the  fact  that  in  no  instances  in 
the  past  year  has  the  work  proceeded  with 
dispatch.  This  was  occasioned  by  two  fea- 
tures which  were  beyond  control,  either  of 
'e  itatc  Highway  Commission  or  of  the 
local  people  who  were  interested  in  build- 
ing the  various  roads.  The  first  cf  these 
.•las  bad  weather,  which  frequently  stopped 
the  work  for  a  week  or  more  at  a  time. 
The  second  was  the  irregidar  shipments  of 
the  inaterial  from  the  penitentiaries,  on  ac- 
count of  the  inability  to  secure  cars  when 
needed.  There  were  times  on  some  of  the 
jobs  when  but  a  few  cars  of  stone  were 
received  in  a  month. 


first  Street  Road,  DeKalb.  DeKalb  — 
The  road  selected  at  DeKalb  for  experi- 
mental work  during  1907  is  located  one- 
half  mile  south  of  DeKalb,  beginning  at 
the  end  of  the  brick  pavement  and  extend- 
ing south  -1,770  ft.  on  what  is  known  as 
South  First  St.  This  road  had  been  con- 
structed of  macadam  by  the  local  highway 
commissioners,  with  the  co-operation  of  the 
U.  S.  Office  of  Public  Roads,  as  an  object 
lesson  in  1904.  The  reason  it  was  neces- 
sary to  resurface  this  road  so  soon  is  that 
the  material  of  which  it  was  built  was  a 
rather  soft  limestone,  the  1%-in.  size  being 
used  for  a  wearing  surface,  which  was  not 
sufficient  to  sustain  the  heavy  traffic  which 
was  confined  entirely  to  one  track.  .\s  a 
result,  deep  ruts  had  formed  and  also  some 
chuck  holes,  so  that  the  surface  was  in 
such  a  bad  condition  that  it  required  recon- 
struction. 

The  new  surface  wl'.ich  was  put  upon  the 
road  was  composed  of  stone  shipped  from 
the  Joliet  penitentiary,  using  the  3-in.  mate- 
rial. The  old  surface  was  broken  up  to  a 
width  of  12  ft.  by  spikes  placed  in  the 
wheels  of  the  steam  rollers.  Shoulders 
were  formed  on  the  sides  by  a  road  grader. 
The  loosened  material  of  the  old  road  was 
shaped  to  give  a  1-in.  to  the  foot  Crown. 
After  being  thoroughly  harrowed,  to  allow 
the  small  material  to  sift  to  the  bottom,  it 
was  thoroughly  rolled.  On  this,  as  a  foun- 
dation, was  laid  a  6-in.  course  of  3-in.  ma- 
terial, which  was  rolled  and  bonded  with 
stone  dust. 

The  money  for  this  work  was  provided 
from  the  town  funds.  The  work  was  be- 
gun on  Nov.  18  and  completed  en  Dec.  17, 
the  actual  number  of  working  days  being 
18.  The  quantities  and  amount  of  labor 
cost  of  the  resurfacing  are  as  follows : 

Length   of  road 4770  ft. 

Width  of  macadam 12  ft. 

Cubic  yards  of  stone 760 

Square  yards   of  macadam,   re- 
surfaced     6360 

.Average  haul  1%  miles. 

Per  9-hr.  day. 

Labor,   men    $2.25 

Labor,  men  with  teams 4.50 

The  cost  of  the  work  was  as  follows: 

Spiking  up  $1.").00 

Harrow  ing   2.43 

Excavation    19.87 

Unloading   stone    38.25 

Hauling    stone    370.00 

Spreading  stone   44.00 

Trimming   shoulders    28.25 

Rolling,  coal  and  sprinking 100.00 

Superintendent  and   watchman 60.00 

Total    $670.71 
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The  cost  per  cubic  yard  of  placing  stone 
was :  Per  Cu.  Yd. 

Unloading  stone  |0.050 

Hauling  stone    480 

Spreading  stone   057 

Rolling,  coal,  men  and  sprinkling 154 


Placing  stone    lj4 

Trimming  shoulders  007 

Superiiilciulent    and    incidental 040 


Total    $0,747 

The  labor  cost  per  square  yard  was: 

Per  Sq.  Yd. 

Excavation     $0,004 

Placing   stone    088 

Trinmiing  shoulders   003 

Superintendent  and   watclinian 010 


Total    $0,105 

.  (2)  Effingham  Road,  Douglas  Tou'iisliip. 
—This  road,  known  as  the  Effingham-Sie- 
gal  road,  extends  one  mile  north  of  tlic  city 
limits,  crossing  the  Illinois  Central  Railroad 
and  passing  the  cemetery.  The  grades  do 
not  exceed  2  per  cent.  A  4-ft.  by  4-ft.  con- 
crete culvert  was  built  to  accornmodate  a 
small  stream.  It  was  not  necessary  to  use 
tiling,  as  the  ground  drained  readily,  tlie 
soil  being  a  light  prairie  loam. 

The  money  was  furnished  by  the  local 
commissioners  from  the  township  funds. 
The  stone  was  donated  by  the  state  and 
shipped  from  the  Menard  penitentiary.  The 
work  was  hindered  by  much  rain  and  ir- 
regular shipments  of  stone  caused  by  the 
delay  in  securing  cars,  and  the  congestion 
of  railroad  traffic.  The  unloading  and  haul- 
ing of  stone  was  done  by  contract,  the 
spreading  of  stone  and  all  other  work  was 
done  by  day  labor.  This  work  was  begun 
at  the  far  end  and  completed  towards  town. 
The  quantities,  amount  of  work  and  la- 
bor cost  are  as  follows : 

Length  of  road o,.320  ft. 

Width  of  macadam 12  ft. 

Square  yards  of  macadam 7,093 

Cubic  yards  of  stone  in  road 2,697 

Labor — men,    15    cents    per    hour ;     team 
and  man,  30  cents  per  hour. 
The  cost  of  the  work  was : 

Excavation    $433.07 

Shaping  road  bed 2.33.92 

Unloading  and  hauling  stone 471.79 

Spreading  stone   264.38 

Trimming   shoulders    50.96 

Rolling,  water,  sprinkling,  coal,  oil, 

repairs,    etc 3.J8.54 

Superintendent    and    incidental    ex- 
penses          280.75 


Total     $2,093.41 

The  unit  cost  of  placing  stone  per  cubic 
yard   was  as   follows  :  Per  Cu.  Yd. 

Unloading  and  hauling  stone $0,175 

Spreading    stone    10 

Rolling,  water,  sprinkling,  coal,  oil, 
repairs,  etc 1329 


Total  cost  per  cubic  yard $0,408 

The  labor  cost  per  square  yard  was : 

Per  Sq.  Yd. 

E.xcavation    $0,061 

Shaping  road  bed 033 


Total  cost  per  square  yard $0,295 

(3)  Elburn  Road,  Campton  Toimship. 
—The  road  commences  at  the  village  limits 
and  extends  north  two  miles,  on  what  is 
known  as  the  Lily  Lake  Road.  The  soil  is 
varied,  the  first  and  last  quarter  miles  are 
prairie  loam,  and  the  remainder  clay.  The 
entire  distance  had  been  improved  with 
gravel  which  had,  however,  been  very  large- 
ly lost  by  neglect  and  wear.  Some  places 
had  been  repaired  by  hauling  in  large  boul- 
ders, which  made  a  very  rough  surface. 
The  country  is  rolling  prairie  and  the  old 
gravel  surface  was  largely  disregarded,  as 
the  grades  were  reduced  by  increasing  cuts 
and  fills.  In  places  the  cuts  are  10  ft., 
while  the  maximum  fill  is  about  5  ft.  The 
stone  was  shipped  from  the  penitentiary 
at  Joliet.  The  work  was  begun  at  the 
far  end  and  completed  toward  the  town, 
which  method  is  not  to  be  generally  rec- 
ommended. 

Three  small,  circular  culverts  were  built 
in  the  place  of  wooden  ones,  and  one  5-ft. 
culvert  was  rebuilt  with  a  concrete  top,  on 
the  old  stone  abutments,  which  were  in 
good  condition. 

The  work  was  greatly  handicapped  by 
the  amount  of  rain,  more  than  one-third  of 
the  time  being  thus  lost.  Another  delay  in 
the  work  was  caused  by  the  irregular  ship- 
ment of  the  stone.  The  railroad  company, 
being  crowded  with  traffic,  would  sidetrack 
cars  until  a  number  had  accumulated,  then 
all  would  be  sent  in  at  once.  This  multi- 
plied the  trouble,  for  just  as  likely  as  not 
cars  would  be  delayed  when  the  weather 
was  fair  and  shipped  when  the  weather  was 
bad.  These  unavoidable  delays  necessarily 
increased  the  cost  of  the  work. 

The  quantities,  amount  of  work  and  la- 
bor cost  are  as  follows : 

Length  of  road 10,-560  ft. 

Width  of  macadam 12  ft. 

Square  yards  of  macadam  in  road.  14,080 

Average  haul  of  stone,  IVi-  miles. 

Cubic  yards  of  stone 6,400 

Labor — Men,  20  cents  per  hour ;  team 
and  man,  40  cents  per  hour. 

The  cost  of  the  work  was : 

Excavation    $1,234.20 

Shaping   road   bed 443.00 

trimming    shoulders 128.00 

Unloading  stone  419.20 

Hauling   stone    2,021.20 

Spreading   stone    361.80 

Rolling,     oil,     coal,     supplies     and 

sprinkling    607.00 

Superintendence   and    watchman...      516.00 
Concrete  bridges  123.00 


Total   $5,913.40 

The  unit  cost  per  cubic  yard  of  placing 
stone  was  :  Per  Cu.  Yd. 

Unloading  stone  $0,065 

Hauling   stone    316 


Spreading  stone 056 

Rolling    104 


Total 


0.541 


The  labor  cost  per  square  yard  finished 
macadam  was :  Per  Sq.  Yd. 

Excavation    $0,087 

Shaping  road  bed 031 

Trimming  shoulders   010 

Placing  stone    246 

Superintendence  and  watchman 03C 

Concrete  work    010 


Total    $0,420 

(4)  Lincoln  Road,  East  Lincoln  Town- 
ship.— The  experimental  road  at  Lincoln 
leads  east  from  the  city  limits  a  distance 
of  two  miles,  and  is  known  as  the  East  and 
North  Lincoln  Road.  The  country  is  slight- 
ly rolling,  the  grades  not  exceeding  2  ft. 
in  the  hundred.  The  stone  was  shipped 
from  the  Joliet  penitentiary.  The  freight 
on  this  shipment  was  paid  in  ballast  deliv- 
ered to  the  railroad  company. 

The  local  commissioners  paid  the  cost  of 
the  concrete  culverts  and  the  grading,  while 
the  unloading,  hauling  and  spreading  of 
stone  was  paid  by  subscription,  as  well  as 
the  handling  of  the  shale  used  in  the  foun- 
dation. The  subscription  was  raised  by  a 
local  improvement  association  formed  for 
this  particular  purpose  and  much  credit  is 
due  those  who  had  this  matter  in  hand  and 
gave  so  liberally  both  in  time  and  money. 
The  construction  was  made  12  ft,  wide, 
11  ins,  deep,  of  which  the  lower  course  of 
6  ins,  was  made  of  shale  from  the  dump  of 
a  coal  mine,  which  handled  easily  and  com- 
pacted to  form  a  firm  base ;  the  top  course 
was  made  of  3-in.  limestone. 

A  part  of  the  stone  preceded  the  road 
work  and  was  placed  in  storage  piles.  This, 
to  some  extent,  facilitated  the  work,  but 
added  to  the  cost  of  handling  the  stone. 
The  work  was  much  delayed  by  rainy 
weather  and  consequent  condition  of  the 
road,  which  made  it  impossible  for  weeks 
at  a  time  to  haul  any  material. 

The  quantities,  amount  of  work  and  la- 
bor cost  are  as  follows: 

Length  of  road 11,270  ft. 

Width  of  macadam  12  ft. 

Square  yards  of  macadam 15,027 

(shale  base.) 
Average  haul  of  stone,  2  miles;  shale,  1% 
miles. 

Cubic  yards  of  stone  in  road,  3,6.58 ;  shale, 
3,160. 

Labor — Men,    17^2    cts.    per    hour;    team 
and  man,  35  cts.  per  hour. 
The  cost  of  the  work  was : 

Excavation    $75.43 

Shaping   road   bed 379.04 

Unloading  stone  from  cars 508.25 

Hauling  stone   1,735.13 

Spreading  stone   471.82 

Loading  shale    383.82 

Hauling  shale    1,044.77 

Spreading  shale  293.42 

Trimming  shoulders    245.23 
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Kolling,    coal,    oil,    supplies,    spiin 
l<ling    !.iU3.yO 

llardwari',    tools,    superintendence, 
etc 583.55 

Total     $6,G83.01 

Tlie  tiiiit  cost  of  labor  per  cubic  yard 
was :  Per  Cu.  Yd. 

Unloading   stone    $0,138 

Hauling  stone   474 

Spreading  stone  129 

Unloading   shale    V21 

Hauling  shale  33 

Spreading  shale   092 

Rollii;g   and    sprinkling    (both    mate- 
rails  counted  as  all  stone) 141 

Total    $0,793 

Total  labor  cost  placing  stone $0,742 

Total  labor  cost  placing  shale .544 

The  cost  per  square  yard  of  finished  road 
(both  materials)  was:  Per  Sq.  Yd. 

E.xcavation    $0,005 

Shaping  road  bed 026 

Placing  stone  and  shale 359 

Trimming  shoulders   016 

Superintendence,    walclmian   and   wa- 
ter-boy     039 

Total  labor  cost  per  square  yard 
of  finished  road  $0,445 

(5)  Hillshoro  Road,  Hillsboro  Town- 
ship.— The  e.xperimental  road  at  Hillsboro 
begins  at  the  end  of  the  brick  pavement  on 
Main  St.  and  extends  southeast  4,300  ft. 
on  the  old  Hillsboro-Vandalia  Road.  This 
road  is  12  ft.  wide  with  a  depth  of  stone  of 
10  ins.  The  foundation  is  red  clay.  For 
most  of  the  distance  the  road  is  level,  hav- 
ing, however,  about  a  3  per  cent  grade  at 
its  junction  with  the  pavement.  The  con- 
struction of  the  road  was  made  possible  by 
the  levy  of  a  special  township  tax  of  30  cts. 
per  $100. 

The  stone  was  furnished  free  by  the 
state,  f.  o.  b.  cars  at  the  Menard  prison. 
Three  reinforced  concrete  culverts  were 
built  on  the  road,  of  10,  3  and  4  ft.  spans, 
respectively.  These,  as  well  as  the  road, 
were  built  by  day  labor  according  to  plans 
and  specifications  furnished  by  the  State 
Highway  Commission. 

There  were  no  serious  difficulties  encoun- 
tered in  the  construction  of  this  road,  as 
the  weather  was  good  most  of  the  time. 
One  or  two  scepy  places  were  found,  which 
were  taken  care  of  by  blind  drains.  The 
stone  shipments,  however,  were  extremely 
irregular  and  much  time  was  lost  on  this 
account.  Days  and  weeks  of  the  best 
weather  sometimes  passed  without  a  single 
car  of  material. 

Winter  stopped  the  work  before  a  mile 
was  completed.  The  last  car  of  stone  was 
Juinped  loosely  so  as  to  form  a  mud  break 
for  incoming  vehicles.  Next  to  this  loose 
stone  is  a  section  300  ft.  long  which  is  fin- 
ished with  1%-in.  stone  instead  of  3-in. 
stone. 

The  quantities,  amount  of  work  and  la- 
bor cost  are  as  follows: 


Length  of  road 4,300  ft. 

Width  of  macadam 12  ft. 

Square  yards  of  macadam 5,750 

Average  haul  of  stone,  IVi  miles. 

Cubic  yards  of  stone  in  road 2,500 

Labor — $2  for  men,  9  hours ;  $4  for  two- 
horse  team,  9  hours. 
The  cost  of  the  work   was : 

Excavation    $454.65 

Shaping  road  bed 228.25 

Unloading  stone  from  cars 215.33 

Hauling  stone   1,.584.40 

Spreading   stone    203.23 

Trimming   shoulders    143.40 

Rolling,    coal,    oil,    supplies,    sprin- 
kling, superintendence  ($3  day)  .      222. UO 
Watchman  and  water-boy 253.46 

Total    $3,303.72 

The  unit  cost  per  cubic  yard  of  placing 
stone  was :  Per  Cu.  Yd. 

Unloading   stone $0,086 

Hauling  stone  633 

Spreading  stone   081 

Rolling   and    sprinkling 096 


Total  labor  cost  of  placing  stone. $0,896 
The  cost  per  square  yard  of  finished  mac- 
adam was  :  Per  Sq.  Yd. 

Excavation     $0,079 

Shaping  road  bed 040 

Placing  stone    348 

Trimming  shoulders  025 

Superintendence,    watchman   and   wa- 
ter-boy      082 

Total  labor  cost  per  square  yard 
of  finished   macadam $0,574 

(6)  McLean  Road,  McLean  Village.— 
The  experimental  road  at  McLean,  an  ex- 
tension of  the  road  built  at  that  place  in 
1906,  begins  at  the  public  square  in  the  vil- 
lage and  extends  east  and  south  to  the  city 
limits,  where  it  joins  with  the  road  built 
last  year.  A  part  of  this  extension  was 
built  16  ft.  wide  for  a  distance  of  515  ft., 
the  remaining  925  ft.  was  built  12  ft.  wide: 
the  depth  of  stone  was  10  ins. 

This  construction  was  somewhat  difficult 
on  account  of  concrete  crossings  and  rail- 
road tracks,  to  which  the  grades  had  to 
conform.  On  account  of  bad  weather,  15 
days  out  of  45  were  lost,  leaving  30  work- 
ing days  in  which  the  road  was  building. 
The  financing  of  this  work  was  by  private 
subscription  raised  by  an  improvement  so- 
ciety created  for  this  particular  purpose. 

The  stone  was  furnished  by  the  state, 
f.  o.  b.  cars  at  the  Jolict  penitentiary.  The 
work  of  handling  stone  and  grading  was 
completed  just  as  freezing  w-eather  began 
and  this  somewhat  hindered  finishing  the 
surface  in  the  best  manner. 

The  quantities,  amount  of  work  and  la- 
bor cost  are  as  follows : 

Length  of  road 1,440  ft. 

Width   of  macadam.  515   ft.,   16   ft. 

wide     925  ft. 

(12  ft.  wide.) 
Square  yards  of  macadam    (125  sq. 

yds.  in  approaches)    2,275 


Average  haul  of  stone 700  ft. 

Cubic  yards  of  stone  in  road 800 

Labor— Men,  25  cts.  per  hour;  teams,  50 
cts.  per  hour. 

The  cost  of  the   work  was : 

KxcaVation    $89.00 

Shaping  road  bed 97.00 

Unloading  stone  from  cars 136.75 

Hauling   stone    148.18 

Spreading  stone   65.20 

Trimming  shoulders  61.65 

Rolling,  coal,  oil,  supplies,  sprinkling, 

superintendence,  etc 207.05 

Total    $804.83 

The  unit  cost  of  labor  per  cubic  yard  of 
placing  stone  was :  Per  Cu.  Yd. 

Unloading  stone  $0,159 

Hauling   stone    179 

Spreading  stone   081 

Rolling   and   sprinkling 146 


Total  labor  cost  of  placing  stone. $0,565 

The   labor  cost  per   square   yard  of  fin- 
ished macadam  was  :  Per  Sq.  Yd. 

Excavation    $0,039 

Shaping  road  bed 042 

Placing  stone    205 

Trimming  shoulders   027 

Superintendent    040 


Total  labor  cost  per  square  yard. $0,353 

(7)  Rock  Island  Road,  South  Rock 
Island  Tozi.'nshit'. — The  experimental  mac- 
adam road  at  Rock  Island,  known  as  the 
Cemetery  Road,  in  South  Rock  Island 
Township,  begins  at  the  end  of  the  brick 
pavement  on  10th  St.  and  extends  south 
4,500  ft.  to  the  cemetery  gate.  The  soil  is 
light  colored  clay,  which  became  very  mud- 
dy in  wet  weather,  although  not  particularly 
sticky.  The  land  on  the  east  side  of  the 
road  rises  somewhat  abruptly.  Towards 
the  southern  end  of  the  road,  water  which 
collected  in  the  hillside  caused  seepy  places 
in  the  road,  which  were  underdrained  with 
tile  placed  at  one  side,  and  about  3  ft.  be- 
low the  center  of  the  road.  The  macadam 
was  built  10  ins.  thick  for  a  width  of  12  ft. 
in  the  center,  which  is  flanked  by  4  ft.  of 
macadam  on  either  side,  built  but  5  ins. 
thick,  making  a  total  width  of  20  ft.  that 
was  macadamized. 

The  money  for  this  work  w-as  raised  by 
subscription.  The  local  commissioners  also 
paid  a  proportion  of  the  work  and  a  small 
amount  was  paid  by  property  owners  along 
the  road. 

The  stone  was  furnished  from  the  Joliet 
penitentiary,  part  of  the  freight  being  paid 
in  ballast,  .\pproximately  half  of  the  ma- 
terial was  shipped  ahead  of  the  work  and 
hauled  to  a  vacant  lot  near  the  north  end 
of  the  road  and  stored.  The  work  was  be- 
gun in  April  and  finished  in  August,  1907. 
The  cost  was  increased  by  the  long  haul 
of  the  stone,  which  averaged  about  a  mile 
and  a  half,  by  delays  due  to  irregular  ship- 
ments of  material,  and  bad   weather. 
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Quantities,    amount    of    work    and    labor 
cost  are  as   follows : 

Length  of   road    4,500  ft. 

Width   of  macadam   20  ft. 

Square  yards  of  macadam.  ..  10,000 

Average   haul    1%  miles 

Cubic  yards  of  stone  in  road.  3,800 
Labor — men,    per    day     of     9 

hrs.,  $2.50;   team  and  man 

per  day  of  9  hrs.,  $5. 

The  cost  of  the  work  was : 

Excavation    $   30L81 

Shaping   road  bed    175.10 

Unloading  stone   515.84 

Hauling  stone  to  storpgc  771.84 

Hauling  stone  to  road 481.66 

Hauling     stone     from     storage     to 

road     655.21 

Loading   from   storage 188.42 

Hauling  sand,  cinders  and  tile....       97.83 

Spreading  stone    283.00 

Trimming    shoulders 337.53 

Rolling,     coal,     supplies,     oil     and 

sprinkling    530.87 

Superintendence 178.89 

Watchman 164.10 

Water   boy    15.90 

Tile   ditching    67.39 

Masonry    26.96 

Total  cost     $4,792.35 

The  cost  of  placing  stone  per  cubic  yard 
was :  Per  Cu.  Yd. 

Unloading    stone    $0,1.35 

Hauling  stone  to  storage 300 

Hauling  stone  to  road 394 

Hauling  stone  from  storage  to  road.  .     .254 

Loading  from  storage 073 

Spreading     074 

Rolling   and    sprinkling 140 

Total  cost  placing  stone  per  cubic 

yard $1,370 

The  labor   cost   per    square   yard   of   fin- 
ished  macadam  was  :  Per  Sq.  Yd. 

Excavation     $0,030 

Shaping    018 

Placing  stone    290 

Trimming    shoulders 036 

Superintendent,        watchman        and 

water  boy 035 

Rolling,   supplies,  etc 052 

Incidentals    018 


Total  labor  cost  per  square  yard. .  .$0,479 

(8)  Sullizan  Road,  Sullivan  Township. 
The  location  of  the  experimental  road  at 
Sullivan  extends  east  on  the  Jonathan  creek 
road  for  one  mile,  beginning  at  the  end  of 
a  brick  pavement  at  the  city  limits.  The 
soil  is  a  heavy  black  loam  and  very  sticky. 
A  part  of  the  work  of  grading  was  done 
by  the  local  commissioners.  The  stone  for 
!he  work  was  furnished  by  the  State  from 
the  prison  at  Menard.  The  freight  on  the 
stone  was  paid  in  ballast.  The  hauling  and 
spreading  of  the  stone  was  done  by  con- 
tract at  35  cts.  per  cubic  yard  and  $3.50  per 
day  for  teams  which  did  a  part  of  the 
grading. 


The  remainder  of  the  money  necessarily 
for  this  work  was  raised  by  private  sub- 
scription. Some  hauling  was  donated,  but 
the  major  part  was  done  by  contract.  The 
work  was  handicapped  by  bad  weather  and 
irregular  car   service. 

The  quantities,  amount  of  work  and 
labor  cost  are  as  follows : 

Length  of  road   5,800  ft. 

Width   of  macadam 12  ft. 

Square   yards   of  macadam.  ..7,700 

Average  haul   of  stone IVi  miles 

Cubic  yards  of  stone  in  road.  .3,200 

Labor— men,  $1.75  for  10  hours;  teams, 
$3..50  per  day. 

Water,  50  cents  a  tank,  450  gallons. 
The  cost  of  the  work  was: 

Excavation    $     75.43 

Shaping  road  bed  080.76 

Unloading  stone  from  cars 306.96 

Hauling  stone    713.44 

Spreading  stone    382.70 

Rolling,   coal,   oil,   supplies,  sprink- 
ling,   superintendence,    hardware 

and  tools   870.09 

Trimming    shoulders 470.29 

Total     $3,499.67 

.\  unit  cost  of  labor  placing  stone  was : 

Per  Cu.  Yd. 

Unloading   stone    $0,096 

Hauling   stone    223 

Spreading  stone   120 

Rolling,  sprinkling,  supplies,  etc 150 

Total  labor  cost  placing  stone $0,589 

The  labor  cost  per  square  yard  of  fin- 
ished macadam  was : 

Per  Sq.  Yd. 

Excavation     $0,010 

Shaping  road  bed   088 

Placing  stone    244 

Trimming  shoulders   061 

Superintendent  and   watchman 051 

Total    labor    cost   per    square   j'ard 

of  finished   macadam $0.4-54 

From  the  data  previously  given  we  have 
compiled  the  accompanying  summaries  of 
L-he  work  done.  Table  I  shows  the  labor 
cost  per  cubic  yard  for  placing  the  stone 
on  the  eight  roads  and  Table  II  shows  the 
labor  cost  per  square  yard  of  the  finished 
macadam  in  the  eight  roads.  The  numerals 
at  the  head  of  each  column  refer  to  the 
roads  described  previously  in  this  article. 
It  should  be  remembered  that  (1)  First 
Street  Road  De  Kalb,  was  resurfacing 
work,  and  that  (4),  the  Lincoln  Road,  was 
constructed  of  shale  and  stone,  hence  the 
incomplete  figures  for  this  road  in  Table  I. 
The  thickness  of  the  first  course,  measured 
loose,  was  5  ins.,  and  the  second  course 
was  of  a  like  thickness.  The  finished  ma- 
cadam varied  in  thickness  from  8  in.  to  8M: 
in.  All  of  the  roads  were  constructed  of 
practically  the  same  thickness  except  as  in- 
dicated in  the  Lincoln  road.  The  binder 
course  is  not  presumed  to  have  any  thick- 
ness. The  finished  thickness  of  the  road 
varies  according  to  the  amount  of  rolling 


received,  and  sometimes  varies  on  account 
of  the  material.  The  Rock  Island  road 
was  of  full  thickness  for  but  12  ft.,  and 
then  had  shoulders  extending  on  either 
side  for  4  ft.,  but  the  center  of  this  road 
was  constructed  practically  the  same  as  the 
others.  The  data  given  in  the  report  are 
derived  from  daily  reports  received  from 
men  in  the  employ  of  the  State  Engineer's 
office,  who  are  on  the  work  all  the  time, 
and  is  supposed  to  represent  the  exact  la 
bor  cost  under  the  conditions  whicli  ex- 
isted. When  superintendence  was  more 
than  necessary,  that  is,  when  the  State  En- 
gineer's man  was  cmplo)-ed  in  addition  to 
the  local  superintendent,  the  cost  of  this 
man  was  not  included ;  but  the  regular  cost 
of  doing  the  work  was,  so  far  as  the  state 
superintendent  was  concerned,  included. 

An  Estimate  of  the  Cost  of  M.\c.\d.\m 
Ro.\Ds. 

In  addition  to  the  foregoing  data  we 
have  also  abstracted  from  the  report  of  the 
Commission  the  following  matter  relative 
to  estimates  of  the  cost  of  macadam  roads. 

The  data  that  have  been  obtained  for 
the  cost  of  work  done  the  past  two  years 
furnishes  some  definite  information  as  to 
the  probable  cost  of  macadam  roads.  There 
have  been  constructed  in  the  past  two 
years,  twelve  pieces  of  road,  totaling  13.76 
miles  in  length,  on  which  44,120  cu.  yds. 
of  material  were  used,  not  including  the 
resurfacing  at  DeKalb  in  1907  and  the  un- 
finisb.ed    work   at   Highland. 

Exclusive  of  the  cost  of  the  material, 
the  total  labor  expense  of  preparing  the 
roads,  spreading  the  stone,  cutting  side 
drains  and,  in  fact,  all  work  necessary  to 
make  the  work  complete,  was  $41,.543.44. 
Table  III  shows  how  this  amount  is  appor- 
tioned to  the  various  kinds  of  work  as  ex- 
cavation, shaping  road  bed,  unloading 
stone,  etc.  The  table  was  compiled  from 
(lata  on  twelve  experimental  roads.  Total 
amount  of  crushed  stone  handled  was  44,120 
cu.  yds.  It  will  be  noticed  that  the  haul- 
ing is  by  far  the  largest  item  of  expense, 
being  34  per  cent  of  the  total  labor  cost. 
Including  unloading,  hauling,  spreading  and 
rolling,  it  will  be  found  that  the  average 
cost  of  placing  a  cubic  yard  of  crushed 
stone  on  the  road  is  very  close  to  60.5  cts. 
From  these  figures  it  will  be  possible  to 
estimate  the  average  cost  of  a  given  road 
as  soon  as  the  quantity  of  material  to  be 
used  is  determined. 

A  macadam  road  that  is  built  12  ft.  wide 
with  two  layers  of  stone  spread  5  in.  deep, 
measured  loose,  will  require  approximately 
2,120  cu.  yds.,  including  the  amount  of  ma- 
terial necessary  for  constructing  the  blind 
side  drains  and  furnishing  screenings  for 
the  binder.  At  60.5  cts.  a  cubic  yard,  it 
will  therefore  cost  $1,282.60  to  unload,  haul 
and  place  this  material.  It  should  be  stated 
that  the  average  length  of  haul  is  to  be 
not  over  one  mile.  If  there  is  added  to 
this  sum  the  average  cost  per  mile  of  ex- 
cavation and  shaping  road  bed.  trimming 
shoulders  and  superintendence — S-369,  $251, 
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$l(i2  niid  $200.  respectively— llio  estimated 
total  cost   per  mile  is  $2,2(>l. 

A  cubic  yard  of  limestone  is  usually  reck- 
oned as  2,500  lb.  If  the  material  can  be 
obtained  f.  o.  b.  cars  at  destination  for  $1.00 
a  ton,  the  cost  of  1  cu.  yd.  will  therefore  be 
$1.25  and  for  the  2.220  cu.  yds.  required  the 
cost  for  the  material  will  be  $2,650  and  the 
total  cost  for  the  mile  of  road  12  ft.  wide 
will  be  $4,014. 

This  is  due  to  tlic  fact  that  these  roads 
are  more  than  10  ins.  thick,  and  therefore 
more  than  2,120  cu.  yds.  of  material  were 
used  in  their  construction.  Although  in- 
instructions  had  been  given  to  make  10-in. 


enough  for  traffic  to  spread  out,  so  that  it 
necessarily  would  be  confined  to  one  track 
and,  therefore,  that  portion  of  the  road 
would  receive  an  undue  amount  of  wear 
and  consequently  would  he  more  expensive 
to  maintain.  It  has  been  a  general  recom- 
mendation to  build  no  roads  narrower  than 
twelve  feet.  As  a  matter  of  fact,  on  all 
roads  .so  far  observed  in  Illinois,  carrying 
only  the  ordinary  country  road  traffic, 
there  is  no  tendency  for  this  traffic  to 
spread  over  the  road,  whether  it  is  twelve 
feet  wide  or  wider.  The  vehicles  invariably 
keep  to  the  center  and  use  at  the  most  but 
8  or  9  ft.  of  width.  Therefore,  if  a  12- 
ft.  road  is  to  receive  the  same  treatment  as 


Table  I. — L.\bor  Cost  per  Cubic  Yard  fop  Pl.\cing   Stone  on-   Eight   E.xperi- 
MENTAi,  Macadam  Roads. 

(1)                 (2)  (3)  (4)  (5)  (6)  (7)  (8) 

UnlimdlnK   stone...  .$0,050  ?0.175»  JO.oe.';  $0,138  $0,086  $0,159  $0,135  $0,096 

Haulins    .stone 486              .316  .471  .633  .179  1.021«  .223 

Snrtadlnc    stone 057              .10                .056  .129  .081  .081  .074  .120 

Kolling 1541            .132"             .104  ....  .096'  .146'  .140'  .150« 

Total     $0,747  $0,408         $0,541  $0,896  $0,565  $1,370  $0,589 

'Includes  rolling,  coal,  men  and  sprinkling.     -I'nloading  and  hauling  stone.     "Rolling  and 

sprlnklini;.      'This    includes:    hauling    stone    to  storage.  $0.30;   hauling  stone  to  road,  $0,394; 

hauling  stone  from  storage  to  road,  $0,254;   loading    from    storage,    $0,073.      ^Includes    rolling, 

sprinkling,    supplies,    etc. 


roads,  the  fact  that  the  material  was  fur- 
nished without  cost  developed  a  general 
inclination  to  be  liberal  in  its  use,  and, 
unless  a  constant  watch  was  kept,  those  in 
charge  of  the  work  would  put  on  a  greater 
thickness  of  stone.  This  thickness,  how- 
ever, is  not  needed  for  a  serviceable  road. 
When  the  material  is  paid  for,  and  more 
economy  exercised  in  its  use,  it  will  be 
found  that  the  estimate  of  2.120  cu.  yds.  per 
mile,  spread  for  a  width  of  12  ft.  ,will  give 
a   road  of  ample  thickness. 

The  estimate  here  given  is  on  the  basis 
that  the  haul  averages  about  one  mile.  It 
is  evident  that  as  construction  continues 
and  the  haul  becomes  longer  the  cost  will 


it  would  if  it  were  but  a  10-ft.  road,  there 
does  not  seem  to  be  any  reason  to  pay  the 
extra  first  cost  of  making  the  additional  2 
ft.  in  width. 

In  many  cases,  however,  where  an  experi- 
mental road  has  been  undertaken  the  gen- 
eral impression  is  that  a  12-ft.  road  will  be 
too  narrow  and  the  people  usually  desire  a 
wider  road.  In  nearly  every  instance,  after 
they  have  used  the  12-ft.  road  they  have 
seen  that  it  is  not  only  wide  enough,  but 
that  there  is  a  strip  of  a  foot  or  two  on 
each  side  which  has  scarcely  been  used  at 
all,  and  that  the  edge  of  the  road  is  not 
cut  up  by  traffic  turning  out  on  it  so  that 
when   plans    for  extending   the   work   have 


Table  II. — Labor  Cost  per  Square  Yard  of  Finished   Pavement  on   Eight 
Experimental  Macadam  Roads. 

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8) 

Excavation     $0,004  $0,061  $0,087  $0,005  $0,079  $0,039  $0,030  $0,010 

Shaping   roadbed .033  .031  .026  .040  .042  .018  .088 

Trimming   shoulders     .003  .007  .010  .016  .025  .027  .036  .061 

Placing    stone 088  .154  .246  .359  .348  .205  .290  .244 

Superintendent    010'  .040=  .036'  .039^  .082=  .040  .035=  .051' 

Total    $0,105         $0,295  $0,420*        $0,445  $0,574  $0,353         $0,479"         $0,454 

'Superintendent    and    watchman.      =Superintfndent  and  incidental.     ^iSuperintendcnce  and 

watchman.     'Includes  in  addition   $0,010  per  sci.    yd.    for    concrete    work.      ^^Superintendence. 

watchman    and    wnter    bov.      "Includes    in    addition  to  figures  shown  in   table  $0,052  per  sq. 

yd.  for  rolling,   supplies,   etc.,   and   $0,018  per  sq.    yd.    for   incidentals. 


be  increased ;  so  that  if  roads  12  ft.  wide 
are  to  be  constructed  for  a  stretch  of  four 
or  five  miles,  the  average  labor  cost  would 
not  be  under  $3,300;  and  if  we  estimate 
the  cost  of  material  at  $1.00  a  ton,  the  total 
cost  of  the  mile  would  be  about  $5,000.  In 
some  localities  material  can  be  obtained  for 
less  than  $1.00.  but  in  many  places  it  would 
cost  more.  The  cost  would,  therefore,  vary 
proportionately. 

A  lower  estimate  on  the  average  cost 
would  be  arrived  at  by  reducing  the  width 
of  the  road,  which,  on  the  whole,  it  is  be- 
lieved would  be  advisable  in  many  in- 
stances. The  objection  to  the  narrow  road 
has    always   been    that   there   is    not   room 


been  considered,  a  ten-foot  road  has  been 
desired. 

The  question  of  actual  cost  is  discussed 
to  show,  by  figures  obtained  from  actual  ex- 
perience, the  cost  of  this  character  of 
work. 

Some  recent  discussions  of  macadam  road 
construction,  w-hich  have  obtained  wide  cir- 
culation, have,  in  the  minds  of  many,  given 
the  impression  that  the  average  cost  per 
mile  would  not  be  over  $2,000  or  $3,000. 
It  is  perhaps  a  fact  that  in  a  few  instances 
and  under  special  conditions  roads  have 
been  constructed  as  cheaply  as  described ; 
but  under  average  conditions,  particularly 
in   localities   more   or   less    remote    from   a 


supply  of  material,  it  is  safe  to  say  that 
roads  cannot  be  built  at  any  such  low  fig- 
ure, and  that  any  plans  for  extensive  mac- 

Table  III. — .Average  Labor  Cost  of  Mac- 
,            ADAM    Construction. 

Cost  of 
handling 

Per  1  cu.  yd. 

Work.                        Costs.         Cent,  stone. 

Excavation     ....$5,070.43       12.4  

Shaping    road- 
bed         3,452.50        8.3  

Trimming  shoul- 
ders         2,22e.l9        5.3  

Superintendence, 
watchman    and 

incidentals    ...     4,113.58        9.0  

Unloading    stone 

from  car 4,205.25      10.1  9.6 

Hauling  stone  . .   14,128.81      34.0  .32.0 

Spreading  stone.     3,537.15        8.5  8.0 

Rolling    4,800.58      11.5  10.9 


Total 


$41,-543.44     100  0 


60.5 


adam  road  building  based  on  an  estimate 
of  $2,000  or  $3,000  a  mile  must  bring  in 
the  end  only  disappointment  to  all  inter- 
ested. 


The  U.  S.  Civil  Service  Commission, 
Washington,  D.  C.  will  hold  an  examina- 
tion on  Nov.  25  to  secure  eligibles  from 
which  to  make  certification  to  fill  three  or 
more  vacancies  in  the  position  of  Office 
Engineer  in  Irrigation  and  Drainage  In- 
vestigations, Office  of  Experiment  Stations. 
Department  of  Agriculture,  at  salaries 
ranging  from  $1,200  to  $2,000  a  year,  and 
vacancies  requiring  similar  qualifications 
as  they  may  occur  in  that  Department. 
The  duties  of  this  position  will  be  per- 
formed chiefly,  although  not  exclusively, 
at  Washington,  D.  C.  and  wmII  consist 
largely  of  conducting  general  correspond- 
ence, administration  of  office  details,  edit- 
ing technical  reports  and  manuscripts,  ver- 
ifying computations  and  estimates,  making 
abstracts,  and  supervising  field  work. 
Since  the  duties  of  the  positions  to  be 
filled  from  the  register  established  through 
this  examination  are  so  varied,  a  lack  of 
training  along  any  single  line  mentioned 
will  not  bar  a  competitor  if  we  has  suffi- 
ciently high  qualifications  along  the  other 
lines. 

The  U.  S.  Civil  Service  Commission. 
Washington,  D.  C.  will  hold  an  examina- 
tion on  Dec.  9-10,  to  secure  eligibles  from 
which  to  make  certification  to  fill  a  va- 
cancy in  the  position  of  miscellaneous 
computer.  Xaval  Observatory,  Washington, 
D.  C,  and  vacancies  requiring  similar 
qualifications  as  they  may  occur  in  that 
observatory.  Miscellaneous  computers  are 
paid  by  the  hour  and  earn  from  $l.iX)0  to 
$1,200  per  annum.  Promotions  are  made 
from  tliis  grade,  without  further  examina- 
tion, to  the  grade  of  assistant,  at  $1,200 
per   annum,    as    vacancies    occur. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Methods  and  Cost  of   Constructing  a 
Farm  Drainage  System.* 

(Concluded  from  page  3uT.  Xuv.  -1  issue.) 
Tile  Outlets. — It  is  essential  that  where 
a  tile  drain  outlets  into  an  open  ditch,  that 
the  outlet  end  be  protected  in  some  man- 
ner. -As  the  tile  are  only  a  loot  in  length, 
the  end  joint  is  easily  washed  out  or  is 
soon  destroyed  by  scaling  when  exposed 
to  air  and  frost.  It  is  often  tramped  o.it 
or  crushed  by  stock  watering  in  the  main 
ditch.  .\s  soon  as  the  end  pipe  is  de- 
stroyed, the  ne.xt  one  above  is  subject  to 
the  same  destructive  influences,  thus  in- 
terfering with  the  outlet  and  often  pre- 
venting the  proper  discharge,  and  mav 
cause  sediment  to  settle;  hence,  it  is  nec- 
essary to  protect  the  outlet  in  some  man- 
ner other  than  laying  a  tile  into  the  open 
ditch.  Such  protection  is  usually  spoken 
of  as  a  tile  outlet.  Nearly  all  works  on 
drainage,  in  speaking  on  this  subject  rec- 
ommend the  use  of  a  stone  abutment,  but 
in  many  sections  where  tiling  is  extensively 
carried  on,  stone  are  not  available  except 
as  they  are  shipped  in,  such  an  outlet  be- 
coming so  expensive  that  it  is  seldom  used. 
The  common  practice  has  been  to  use  a 
wooden  box,  the  outer  end  of  this  box 
being  covered  with  a  wire  screen  to  pre- 
vent the  entrance  of  small  animals.  Such 
an  outlet  is  very  satisfactory,  but  the  high 
price  and  poor  quality  of  lumber  at  the 
present  time  make  such  an  outlet  expensive 
for  the  length  of  time  it  lasts.  Hence, 
it  has  been  thought  advisable  to  try  a 
number  of  different  methods  for  protect- 
ing the  outlet  tile.  A  description  of  each, 
with  the  bill  of  material  and  cost  of  con- 
structing one  of  each  of  these  outlets  is 
given. 

Wood  Box. — The  wood  box  outlet,  dur- 
ing its  life,  serves  the  purpose  in  a  sat- 
isfactory manner,  but  it  requires  frequent 
renewals.  It  is  heavy  to  handle  and  re- 
quires considerable  extra  digging  to  fit 
it  to  the  end  cf  the  tile.  Where  the  bo>- 
is  not  of  sufficient  size  for  the  last  tile  to 
enter  the  end.  the  lower  side  should  ex- 
tend a  couple  of  inches  beyond  the  other 
three  sides.  This  will  permit  of  the  end 
tile  resting  on  the  lower  side  and  a  good 
junction  between  the  tile  and  box  can  be 
secured.  If  the  box  is  made  as  shown 
in  Fig.  4  (A),  less  lumber  is  required  to 
make  a  box  that  will  conform  to  the  tile 
than  if  made  as  shown  in  Fig.  4  (B). 

M.\TERI.\L    AXD    COST    OF    M.VKIXG    A   BOX    FOR 
4    AND   -5    IX.    TILE. 

4  2"x8"xl2'  rough  pine,  64  ft.  at  $27.  .$1.74 


8  ft.   12-gage   wire,   for  screen,  at  Oc 

per  lb 02 

18  Wire  staple  at  4c  per  lb 01 

20  20-pd.  spikes  at  4c  per  lb 03 

Labor  of  making  box,  half  hour,  at  2iic 

per  hour 10 

Labor  of  placing  box  in  ditch,  40  niin. 

at  20c  per  hour 13 


Total    $2.0:1 

.M.\TERIAL   AND   COST    OF    MAKING    12.    FT.    BOX 
F!.R  8   IN.  TILE. 

4   2"xl2"xl2'   rough   pine,   90   ft.   at 

$32   $3.07 

12  ft.  r2-gage  wire,  for  screen,  at  Oc 

per  lb 03 

22  Wire  staples  at  4c  per  lb 013 

32  20-pd.  spikes  at  4c  per  lb O.j 

Labor  cf  making,  half  hour  at  20c  per 

hour iO 

Labor  of  placing  in  ditch,  one  hour  at 

20c  per  hour 20 


Total   $3.46 

Culvert    Metal    Pipes. — This    material    is 
tlie  same  as  used  in  the  making  of  corru- 
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Fig.  4 — Forms  cf  Wood  Box  Tile  Outlets. 

gated  metal  culverts,  except  that  the  metal 
was  not  corrugated.  The  pipe  was  made 
of  14  gage  metal,  6  ins.  in  diameter,  10  ft. 
long  and  weighed  45  lbs.  riveted  together. 
The  wire  screen  was  made  by  weaving  the 
wire  through  holes  drilled  in  the  metal 
1  in.  from  the  end.  This  form  of  an  out- 
let is  easily  handled,  requires  no  more  time 
to  place  in  trench  than  the  laying  of  the 
same  length  of  tile,  and  apparently  is  heavy 
enough  to  stand  the  tramping  of  animals 
without  injury  and  it  is  thought  will  be 
lasting,  but  is  most  too  expensive  for  gen- 
eral use  in  farm  drains  of  small  size.  For 
large  sizes  of  tile  its  use  would  be  much 
more    economical. 

M.\TERIAL   AND   COST    FOR   4   OR  5   IN    DRAIN. 

1    Culvert    metal   pipe,    6"    diani.,    10' 

long   $"-'>f' 

*<  ft.  r2-gage  wire  for  screen  at  6c  per 

lb 02 

Labor  of  drilling  and  putting  on  screen, 

half  hour  at  20c 10 


•.\bstract  of  a  Report  on  the  Installation 
■of  an  Experimental  Drainage  System  at  the 
Northwest  Experiment  Farm.  University  of 
Minnesota.  Crookston.  Minn.  Bulletin  No. 
110. 


Total    $"-62 

Galvanized  Iron  Pipe. — This  outlet  was 
made  of  20  gage  galvanized  iron,  6  ins.  in 
diam..  10  ft.  long,  riveted  together  and 
weighed   30  lbs.     It  has  the   same  advan- 


tages as  the  culvert  metal  outlet,  but  its 
lasting  qualities  arc  questionable  and  it  is 
doubtful  if  it  will  be  stiff  enough  to  pre- 
vent crushing  by  stock.  However,  the  ease 
with  which  it  can  be  procured  merits  a 
trial. 

MATERIAL    AND    COST    FOR    4    OR    5    IN.    DRAIN. 

6"  galvanized  iron  pipe,  10'  long $3.50 

8    ft.   12-gage  wire,   for  screen,  at  6c 

per  lb 02 

Labor  of  drilling  and  putting  in  screen, 

half  hour  at  20c 10 

Total   $3.62 

Sewer  Pipe. — .^s  sewer  pipe  of  various 
diameters  are  readily  purchased  in  nearly 
all  localities,  very  good  outlets  can  be  made 
of  this  material.  It  is  not  affected  by  the 
freezing  and  has  sufficient  strength  to  pre- 
vent stock  breaking  it.     While  it  comes  in 

2  ft.  length,  the  nature  of  the  joint  is  such 
that  if  it  is  properly  laid,  it  is  nearly  as 
strong  as  a  continuous  pipe,  but  it  is  rather 
difficult  to  attach  the  screen  as  it  is  not 
easily  drilled.  This  can  be  more  readily 
done  on  the  bell  end  by  nicking  the  edges 
of  the  bell  with  a  cold  chisel.  Notches 
deep  enough  to  hold  the  wires  can  be  made 
and  they  can  be  fastened  by  winding 
around  the  pipe  back  of  the  bell.  To  lay 
the  pipe  properly,  holes  should  be  dug 
for  the  bells  and  the  joints  thoroughly 
cemented.  This  is  rather  difficult  in  a  deep 
tile  trench  unless  considerable  extra  dig- 
ging is  done.  As  5-in.  sewer  pipe  was  not 
available,  a  joint  of  6-in.  pipe  was  used 
on  the  end. 

MATERIAL   AND    COST    FOR    4    IN.    DRAIN. 

1  joint  2'  in  length,  6"  sewer  pipe,  at 

17c  per  ft $0.34 

4  joints  2'  in  length,  4"  sewer  pipe,  at 

at  14c  per  ft 1.12 

12  ft.  12-gage  wire,  for  screen,  at  Oc 

per  lb 03 

0.1  sack  of  cement,  at  75c  per  sack. . .  .075 
0.3  cu.  ft.  of  sand  at  $1.50  per  cu.  yd.  .016 
Labor,  2  men,  1  hour  each,  at  20c  per 

hour     40 

Total   $1.98 

Cement  Tile.  —  This  outlet  was  con- 
structed by  using  the  ordinary  cement  drain 
tile.  The  ends  were  cemented  together  by 
a  band  of  cement  running  entirely  around 
the  tile  and  extending  back  about  2  ins. 
on  to  each  tile.  The  screens  were  put  in 
the  same  as  on  the  clay  tile.  This  outlet 
has  nothing  special  in  its  favor,  except  the 
using  of  material  that  is  at  hand. 

MATERIAL   AND   COST    FOR  4   IN.    DRAIN. 

3  .5"  cement  tile  at  $0,042  each $0.13 

7  4"  cement  tile  at  $0  031   each 0.22 

8  ft.  12-gage  wire,  for  screen,  6c  per  lb.  0.02 
0.2  sacks  of  cement  at  7.5c  per  sack. . . .  0.15 
0.5  cu.  ft.  of  sand  at  $1.50  per  cu.  yd..  0.02 
Labor    of    drilling    pipe    and    making 

screen,  half  hour  at  20c  per  hour. .  0.10 
Labor  of  placing  in  trench,  2  men  half 

hour  at  20c  per  hour 0.10 

Total   $0.84 
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Tile  Enclosed  in  Cement. — This  oiillcl 
was  made  in  an  attempt  to  secure  an  out- 
let that  would  meet  all  the  requirements 
at  a  small  cost.  The  last  10  ft.  of  the  tile 
were  encased  in  a  coating  of  cement  ap- 
pro.xiniatcly  one  inch  in  thickness. 
At  the  end  tile  the  cement  on  the 
top  and  sides  was  increased  to 
two  inches  in  thickness.  The  ce- 
ment protects  the  tile  from  the  freezing 
and  strengthens  it  in  case  of  tramping,  and 
practically  makes  a  continuous  pipe  of  the 
last  ten  feet.  The  only  e.Ktra  excavating 
done  was  to  increase  the  depth  of  the 
trench  one  inch  with  the  tile  scoop  to  al- 
low for  the  coating  of  cement  under  the 
tile  with  a  hand-fed  post  drill,  and  putting 
in  wire  the  same  as  in  the  metal  pipes. 

M.\TERI.\L  AND  COST  FOR  A  4  IN.  ERAIN. 

The  screen  was  made  by  drilling  the  end 
tile.  The  three  end  tile  were  an  inch 
larger  in  diameter  than  the  main  drain. 
3  5"  drain  tile  at  $0.0372  each $0.1116 

7  4"  drain  tile  at  $0.2C4  each 0.1848 

.1  cu.  ft.  of  sand  at  $1.50  per  cu.  yd. .  0.055 
1.5  cu.  ft.  cement  at  $0.75  per  cu.  ft.  0.15 

8  ft.  12-gage  wire,  for  screen.  $0.0t! 

per  lb 0.02 

Labor  of  drilling  tile  and  putting  in 

screen,  half  hour  at  20c  per  hour.  0.10 
Labor   of  constructing  at   trench,   2 

men    1%   hrs.   each,  at   20c   per 

hour  0.50 

Total   $1.12 

Concrete  Abutment. — In  this  outlet  the 
tile  were  laid  the  same  as  in  the  one  above 
described,  with  the  exception  that  only 
the  three  end  tile  were  encased  in  cement. 
A  small  concrete  abutment  was  then  put  in 
on  top  of  these  tiles.  This  abutment  com- 
pletely filled  the  trench  to  a  height  of 
about  18  ins.,  the  outer  surface  having 
the  slope  of  the  open  ditch  side.  The  abut- 
ment will  protect  the  tile  from  all  injury 
and  tend  to  prevent  the  loose  dirt  from 
running  down  into  the  open  ditch;  does 
not  require  any  extra  work  in  a  deep 
trench;  is  quickly  constructed  and  requires 
no  special  skill.  The  concrete  was  made 
of  1  part  of  cement,  4  parts  sand,  and  4 
parts  broken  tile.  A  small  amount  of  a 
mixture  of  1  cement  to  5  of  sand  was 
used  around  the  end  tile  and  for  smooth- 
ing down  the  surface  of  the  abutment. 

■  MATERIAL   AND    COST   FOR    4    IN.    DR.MN. 

3  5"  drain  tile  at  $0.0372  each $0.1116 

7  4"  drain  tile  at  $0.0264  each 1848 

%  cu.  ft.  cement  at  $0.75  per  sack..     .375 
2  cu.  ft.  sand  at  $1.50  per  cu.  yd 11 

2  cu.  ft.  broken  tile  at  $0.02  per  cu. 

ft 04 

8  ft.  12-gage  wire  for  screen  at  $0.06 

per  lb 02 

Labor  of  drilling  tile  and  putting  in 

screen,  half  hour  at  20c 10 

Labor  of  placing  in   trench,     2     men 

half  hour  at  20c 20 

Total    $1.14 

At  one  of  the  concrete  abutments  the 
earth  was  tamped  back  into  the  ditch  and 


then  covered  with  1  in.  of  concrete,  the 
width  of  the  trench  from  the  top  of  the 
abutment  to  the  top  of  the  open  ditch 
slope.  On  this  was  spread  a  piece  of 
woven  wire  fencing  14  ins.  wide  and  36 
ins.  long.  .Vnothcr  inch  of  concrete  was 
placed  on  top  of  the  wire.  The  concrete, 
strengthened  by  the  wire,  protects  the  out- 
let from  the  freshly  lilled  drain. 

THE    ADDITIONAL   COST    OF   THIS    WORK. 

0.1  CU.  yds.  cement $.075 

0.5  CU.  yds.  sand 027 

Woven  wire  fencing,  14"x36" 030 

Labor,  half  hour  at  20c  per  hour 10 

Cost  of  cement  abutment  from  above.   1.14 

Total   $1.37 

As  the  screen  on  an  outlet  offers  some 
obstruction  to  the  flow  of  w'ater,  the  out- 
let should  be  increased  in  size  at  least  1  in. 
larger  than  the  drain  before  the  screen 
is  reached.  In  placing  pipes  or  boxes  they 
should  be  carefully  tamped  in  and  a  good 
junction  made  with  the  tile.  Where  prac- 
tical, the  last  tile  should  extend  2  ins.  into 
the  outlet.  If  the  water  begins  running 
around  the  outside  of  the  outlet,  it  is  lia- 
ble to  wash  out.  There  should  be  no 
difficulty  experenced  from  this  source  with 
any  of  the  outlets  in  which  cement  is  used. 
Until  the  trenches  have  thoroughly  set- 
tled and  the  slope  of  the  ditch  has  set  in 
grass,  the  loose  dirt  will  slip  down  m  front 
and  leaves  will  blow  through  the  screen 
and  when  the  water  begins  to  run.  this 
drift  will  wash  down  and  lodge  against 
the  screen,  causing  an  obstruction.  The 
outlets  will  thus  require  some  attention 
to  keep  them  in  working  order  for  a  year 
or  two  after  construction. 

Back  Filling  Tile  Trenches. — The  re- 
filling of  tile  trenches  is  accomplished  in 
several  ways.  Short  sections  in  the  vi- 
cinity of  fences  or  buildings,  are  filled  by 
hand,  the  tools  used  being  a  shovel  or 
ordinary  spade.  Where  the  material  is 
soggy  or  sticky,  a  potato  or  heavy  tined 
fork  can  be  used  to  advantage.  Coarse 
sod  can  be  conveniently  handled  by  a  fork 
bent  in  the  form  of  a  hook.  Where  a 
team  can  be  used,  short  sections  can  best 
be  filled  by  two  men  with  team  and  slip 
scraper.  The  team  works  at  right  angles 
to  the  trench  and  is  attached  to  the  scraper 
by  a  rope  or  chain  about  10  ft.  in  length; 
the  scraper  holder  sets  the  slip  under  the 
spoil  bank,  the  team  is  driven  ahead,  the 
material  being  dumped  just  as  the  trench 
is  reached,  when  the  team  is  stopped  and 
backed  up,  the  scraper  being  pulled  back- 
ward by  hand  for  a  new  load.  Where  there 
is  a  line  of  trench  free  from  obstructions. 
the  most  economical  method  of  filling  is 
by  using  a  plow.  For  rapid  work  three 
men  and  two  teams  are  used.  The  team  is 
attached  to  the  plow  by  an  evener  made 
of  pine  3x8  ins.x8  ft.,  a  number  of  holes 
being  bored  6  ins.  apart  for  the  plow  clevis. 
The  teams  are  driven  either  side  of  the 
spoil  bank  and  ditch.  The  plow  is  moved 
back  and  forth  on  the  evener  to  the  re- 
quired   position,    which    throws    more    of 


the  load  on  one  team  than  on  the  other, 
but  as  it  will  be  reversed  on  the  return 
trip,  this  is  not  of  material  importance. 
The '  plowing  is  done  up  one  side  and 
down  the  other,  regardless  of  the  position 
of  the  spoil  bank,  two  rounds  usually  be- 
ing sufficient  on  each  ditch.  A  reversible 
road  grader  is  then  used.  This  requires 
two  teams  and  three  men.  Four  rounds 
level  off  the  spoil  banks  in  good  shape  ex- 
cept in  trenches  which  are  5  ft.  in  depth, 
where  an  extra  round  is  required.  A  road 
drag  can  be  used  for  leveling,  but  it  is 
difficult  to  control,  and  is  not  quite  so 
speedy  as  the  grader.  Cultivated  land  is 
easier  to  fill  and  requires  less  leveling  than 
sod.  As  horses  are  usually  afraid  of  a 
ditch,  it  is  necessary  to  have  a  driver  with 
each  team.  Slow,  steady  teams  arc  the 
best,  as  both  plow  and  grader  run  heavy 
and  any  jerking  is  liable  to  cause  breaks. 
Trenches  with  the  dirt  on  both  sides  are 
more  easily  levelled  off  than  those  with 
the  dirt  all  on  one  side.  Before  the  plow 
is  used,  it  is  necessary  to  fill  a  section  at 
the  outlet  end  by  scraper  or  hand,  on  which 
teams  can  be  turned.  Where  the  outlet 
is  an  open  ditch,  with  steep  slopes  and 
fresh  spoil  banks,  it  is  best  to  fill  a  short 
section  by  hand,  then  use  a  scraper  till  the 
spoil  banks  '•'•''  cleared  sufficiently  to  per- 
mit the  plow  and  team  to  turn.  This  pre- 
vents the  throwing  of  loose  dirt  into  the 
open  ditch  and  the  catching  of  the  plow 
ant'  grader  in  the  spoil  bank 

COSl   OF  FILLING  100  FT.  OF  TRENCH   BY  HAND. 

Trench  4.5  ft.  deep,  3.75  hrs.  at  20c  per 

hr $0.7.5 

Trench  3.0  ft.  deep,  2.8  hrs.  at  20c  per 

hr 56 

Trench  2.0  ft.  deep.  2.0  hrs.  at  20c  per 

hr 40 

Total    $1.71 

COST    OF    FILLING    100    FT.    OF    TRENCH    BY 
SUP    SCRAPER. 

Trench  3.5  ft.  deep,  team  with  driver 

55  min.  at  45c  per  hr $0.4125 

Scraper  holder,  55  min.  at  20c  per  hr.    .1833 

Total   $0.60 

.\n  increase  or  decrease  of  1  ft.  in  depth 
would  have  little  effect  on  the  cost  of  this 
work. 

COST    OF    FILUNG     100    FT.    OF    TRENCH     WITH 
PLOW    AND   GRADER. 

Plows : 

2  teams  with  drivers  on  plow,  6  min. 

each,  at  45c  per  hour $0,090 

1  man  to  hold  plow,  6  min.  at  20c  per 

hour     0.020 

Total     $0,110 

Grader : 

2  teams   with  drivers  on  grader,   10 

min.  each  at  45c  per  hour $0,150 

1   man  operating  grader,   10  min.,  at 

20c  per  hour   0.033 

Incidentals :     Wear  and  tear  of  ma- 
chinery      0.027 

To«al    $0,320 
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The  cost  of  plow  and  grader  work  is  the 
average  of  all  the  ditches  filled  in  this  man- 
ner. They  varied  in  depth  from  2.5  ft.  to 
5  ft.,  with  an  average  of  3.5  ft. 

Observation  Wells. — For  the  purpose  of 
keeping  a   record   of   the  ground   water   in 
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Fig.    5 — Catchbasin    of    Broken    Tile. 

fields  that  are  tiled  and  those  that  are 
surface  drained,  a  number  of  wells  were 
located,  it  being  the  intention,  at  frequent 
intervals  during  the  wet  season,  to  measure 
the  depth  of  water  below  the  surface  at 
these  points.  In  this  manner  the  action  of 
the  tile  can  be  studied.     For  convenience, 


being  displaced,  the  number  being  stamped 
on  the  inside  of  the  cover  with  a  steel  die. 
The  wells  are  put  down  by  a  post  digger 
after  the  trenches  have  been  filled.  In  set- 
ting the  tile  wells,  it  is  necessary  to  have 
a  round  pole  which  will  jnst  fit  the  in- 
side. This  keeps  the  tile  in  line  while  they 
are  being  tamped. 

M.\TE1!IAL  AMD  COSTS. 

Tile  well,  4  ft.  deep : 

4   4-in.   tile   at  $0.U2lJ4   each $0.1050 

Lumber  for  cover,  1.25  ft.  at  $28 0350 

1  20-pd.  spike  at  $0.04  per  lb 0016 

Labor  of  making  cover,  3  min.,  at 

$0.20  per  hour    0100 

Labor  of  constructing  well.  40  min.. 

at   $0.20   per   hour    1333 

Incidentals,     hauling     lumber,     dis- 
tributing covers,  etc 0145 

Total     $0.3000 


COST  PER  100  FT.  FOR  TRENCHING,    LAYING  TILE  .-VND  BLINDING. 

Size  of  Tile. 
Depth.  4,  5.  6  tn.  7  in.  S  in.  9  in.  10  in.  12  In. 

3.0  ft J2.42  $2.79  $3.15  $3.51  $3.SS  $4.24 

3.5  ft 2.79  3.15  3.51  3.88  4.24  4.61 

4.0  ft 3.15  3.51  3.88  4.24  4.61  4.97 

4.5  ft 3.88  4.24  4.61  4.97  5.33  5.70 

5.0  ft 4.61  4.97  5.33  5.70  6.06  6.43 

Cost   of  refilling  trench $0.32  per  100  ft. 

Incidentals     $0.20  per  100  ft. 


in  recording  they  are  numbered  in  the  or- 
der in  which  they  are  to  be  examined. 

These  wells  are  4  ft.  in  depth,  with  the 
exception  of  14,  which  are  only  3  ft.  deep, 
the  intention  being  to  have  them  down  to 
or   below    the   bottom   of  the   drain.     The 


Fig.    6 — Wood    Box    Catch    Basin. 

top  is  flush  with  the  ground  surface.  Ex- 
cept six,  the  w-ells  are  all  constructed  of 
4-in.  tile  of  the  same  make  as  the  drains  in 
their  immediate  vicinity.  For  comparison, 
six  wells  were  constructed  of  1x4  in.  x  4  ft. 
pine  lumber,  so  put  together  as  to  form  a 


Tile  well,  3  ft.  deep  cost $0.2400 

Lumber  well,  3  ft.  deep : 
1  piece  1  in.  x  4  in.  x  16  ft.  rough  pine 

lumber,  5.33   ft.,   at  $40 2133 

16  8-pd.  nails  at  4  c  per  lb 0080 

Labor    of   making,    10    min.,   at   20c 

per   hour    0333 

Cost  of  cover  and  construction,  same 

as  above  1799 

Total     $0.4345 

House  and  Yard  Drainage. — In  draining 
around  buildings  and  barnyards  where  the 
ground  is  tramped,  the  soil  is  often  puddled 
in  such  a  manner  that  water  will  not  filter 
down,  and  under-drainage  is  not  effective 
unless  there  are  surface  openings  to  facili- 
tate the  inlet  of  water.  For  the  purpose 
of  improving  the  drainage  around  the 
buildings,  a  number  of  surface  openings 
or  catch  basins  were  made.  In  the  road 
gutters  and  in  low  places  where  surface 
water  is  liable  to  collect,  broken  tile  were 
used  as  catch  basins  (Fig.  5).  Before  re- 
filling,   the    trench    was    filled    the    entire 


and    30 


COST  OF  HAULING  AND  DISTRIBUTING  TILE  PER  100  FT. 

Based    on    SO   cts.    per  ton   for   the    first    mile,  which   includes    loading  and   unloading 
cts.   per  ton   for   each  additional   mile. 

4  inch $0.26  for  1  mile  haul  $0.10  for  each  additional  mile. 

5  inch 0.36  0.13 

6  inch 0.48  0.18 

7  inch 0.56  0.21 

8  inch 0.72  0.27 

9  inch 0.84  0.31 

10  inch 1.00  0.37 

12  inch 1.32  0.49 


box  3  ins.  square  on  the  inside.  .\  cover 
is  made  by  a  block  of  wood  2x6x6  ins. 
To  the  center  of  this  cover  there  is  fas- 
tened by  a  20  pd.  spike,  a  block  of  wood 
3x3x6  ins.  This  latter  block  fits  inside  the 
top  of  the  well  and  prevents  the  cover  from 


width  with  broken  tile  for  6  ft.  at  the  bot- 
tom and  draw-n  in  at  the  ends  until  it  was 
2  ft.  long  at  the  surface  of  the  depression. 
The  broken  tile  served  to  let  the  water 
down  to  the  drain  and  distributed  it  along 
a   sufficient   distance   so   that   it   can   enter 


the  tile  through  the  joints  as  rapidly  as  it 
collects.  This  class  of  catch  basins  answers 
the  purpose  well  for  a  time,  but  they  are 
liable  to  become  clogged  by  material  wash- 
ing into  them.  However,  they  are  inexpen- 
sive and  made  of  condemned  tile  which  are 
otherwise  useless.  The  cost  of  the  ones 
put  in  was  10  cts.  each. 

Another  class  of  catch  basin  as  shown  in 
Fig.  C  was  put  in  for  the  purpose  of  carry- 
ing the  roof  water  down  to  the  tile. 

COST   OF    WOOD  nOX    CATCHBASIN. 

3  pieces  pine  lumber  2x8.x36  ins., 
1  piece  pine  lumber  2x8x18  ins., 
1  piece    pine  lumber  2x8x12  ins.. 


Fig.   7 — Tile    Catch    Basin. 

T.3  ft.,  at  $32 $0.23 

16  ft.  of  No.  12  wire,  at  $0.06  per  lb. .     .04 

30  wire  staples  at  $0.04  per  lb 02 

18  20-lb.  spikes  at  $0.04  per  lb 03 

Labor  of  making  box,  1  hour  at  $0.20 

per   hour    20 

Labor   of   setting,   half   hour   at   $0.20 
per   hour    10 

Total    $0.62 

At  three  points,  where  a  large  amount 
of  surface  water  will  collect,  a  more  sub- 
stantial form  of  catch  basin  (Fig.  7)  was 
put  in.  One  of  these  basins  consisted  of 
one  30-in.  joint  of  18-in.  sewer  pipe,  being 


^n^-Ctmh: 


BoHanaf\ 
Fig.  8 — Concrete  Septic  Tank. 

set  in  the  ground  so  that  the  top  of  the 
bell  was  slightly  below  the  surface.  The 
earth  at  the  lower  end  of  the  pipe  was 
covered  with  2  ins.  of  concrete;  14  ins.  be- 
low the  top  a  hole  was  cut  and  a  4-in.  90° 
outside  and  connected  with  the  drain  by 
tile.  Concrete  w-as  filled  around  the  bend 
and  also  around  the  top  of  the  large  pipe. 
This  was  done  to  prevent  its  being  tramped 
out  of  place  by  stock  in  the  wet  season. 
The  large  pipe  was  covered  by  an  iron 
c;rating  placed  inside  the  bell.  The  water 
will  flow  into  the  basin  through  the  grat- 
ing, the  heavy  material  settling  to  the  bot- 
tom and  the  light  material  floating.      The 
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waliT,  being  taken  out  of  the  ba.sin  be- 
tween the  bottom  :muI  the  surface,  will  not 
carry  any  material  into  the  drain  which 
would  interfere  with  its  working. 

COST    OF    TILE    CATCHIIASI.N. 

1  joint  30  in.  sewer  pipe,  18  in.  in 
diameter    $-2.25 

1  ilO-degree  bend  sewer  pipe,  4  in.  in 
diameter   50 

1  cast  iron  grating,  18  in.  in  diameter. .  3.20 

2  cu.  ft.  of  concrete  at  20c 40 

Labor  of  digging,  1  hour  at  20c 20 

Labor  of  cutting  hole  in  18  in.  sewer 

pipe,  2  hours  at  20c 40 

Labor  of  setting  basin,  2  hours  at  20c.  .40 
Incidentals    25 

Total    $7.60 


separates  the  second  chamber,  which  is  the 
same  size  as  the  first  with  the  exception 
that  its  length  is  4  ins.  shorter.  The  sew- 
age enters  the  second  chamber  by  means 
of  two  3-in.  tile  set  vertically  in  the  parti- 
lion,  the  side  of  the  tile  being  cut  away  9 
ins.  above  the  bottom  of  the  tank,  to  permit 
the  entrance  of  the  sewage,  while  the  side 
is  cut  away  in  the  opposite  chamber  3  ins. 
below  the  water  line  for  its  egress  into 
the  second  chamber.  The  outlet  is  at  the 
corner  of  the  second  chamber  opposite  the 
inlet.  The  outlet  is  made  by  means  of  a 
4-in.  tile  set  in  an  incline  through  the  end 
wall  and  is  so  arranged  that  it  will  take 
the  water  a  foot  above  the  floor  of  the  lank 
and  discharge  it  when  the  water  in  the 
tank  stands  %  in.  below  the  bottom  of  the 
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•2— Note.- 

The  cost  of  construction  of  this  basin  is 
mafic  on  the  assumption  that  the  tile  drain 
had  already  been  laid  up  to  the  point  at 
which  it  is  to  be  located. 

As  it  was  desired  to  fit  up  the  new  house 
being  built  for  a  superintendent's  residence 
with  modern  plumbing,  it  was  necessary  to 
arrange  some  method  of  sewage  disposal. 
A  small  septic  tank.  Fig.  8,  has  been  con- 
structed of  concrete,  1  part  cement  to  7 
parts  sand  and  gravel,  the  walls  being 
(!  ins.  and  the  floor  3  ins.  thick.  This  tank 
consists  of  two  chambers.  The  soil  pipe 
from  the  building  entering  at  the  upper 
corner  of  the  first  chamber,  which  is  3  ft. 
in   all   dimensions.      A  4-in.  concrete   wall 


soil  pipe.  The  waste  being  discharged  into 
a  vertical  tile,  which  leads  it  down  to  a 
4-in.  tile  drain  outlcling  in  the  drain  No.  1. 
The  top  of  the  tank  is  covered  with  2-in. 
plank  and  will  be  buried  2  ft.  below  the 
ground  surface.  Air  will  be  admitted  neai; 
the  outlet  through  a  2-in.  opening. 

MATF.RI.\L    AND    COST. 

Labor  of  digging  pit,  10  hours  at  20c. $  2.00 

2  cu.  yds.  gravel  at  $1.50  per  cu.  yd..  3.00 

7.5  sacks  cement  at  75c  each 5.62 

Labor  of  concreting,  30  hours  at  20c 

per  hour   6.00 

4  pieces  pine    lumber,    2  in.  x  12  in.  x 

7  ft.,  for  cover,  56  ft.  at  $32 1.79 


0.10 
0.14 


4  .'J  in.  tile  at  2.5c 

5  4  in  tile  at  2.8c 

Total    $18.65 

No  charge  is  made  for  sheathing  lumber, 
as  this  was  bought  for  another  purpose  and 
was  not  injured  in  making  the  form  to 
hold  the  concrete  in  place  till  it  set.  Lum- 
ber was  used  for  a  covering,  as  it  is  desir- 
ed to  have  the  tank  in  such  a  condition 
that  it  can  be  entirely  opened  up  and  its 
workings  examined,  the  filling  over  the 
tank  being  made  with  horse  manure  so  that 
it  can  be  quickly  removed. 

Conclusion. — Except  where  otherwise 
specified,  all  the  labor  of  installing  the  sys- 
tem was  done  by  ordinary  farm  help  at  a 
rate  per  day  of  $2  for  men  and  $2.50  for 
team.  None  of  this  help  had  any  experi- 
ence in  drainage  work,  and  owing  to  the 
fact  that  the  men  frequently  changed,  it 
was  necessary  to  be  continually  training  in- 
experienced men. 

Under  present  conditions,  the  cost  of  the 
various  items  of  under-drainage  would  be, 
approximately,  as  follows,  based  on  the 
prices  paid  at  the  farm : 

COST    OF    TILE    PER    100    FT.    AT    NEAREST    RAIL- 


4  inch. 

5  inch. 

6  inch. 

7  inch. 


WAY  STATION. 

.$2.52  8  inch $  7.25 

.   3.41  9  inch 9.90 

.  4.50  10  inch 11.75 

.   5.64  12  inch 14.60 


The  plan  of  that  portion  of  the  city  of 
Valparaiso,  Chile,  that  was  so  badly 
wrecked  by  the  earthquake  of  Aug.  lo, 
1906,  has  been  about  completed  by  the 
autliorities.  Many  of  the  streets  have  been 
widened  and  straightened  and  new  streets 
opened  at  great  expense.  Much  of  that 
part  of  the  city  is  to  be  raised  from  2  to  4 
ft.  and  many  of  the  sewers  rebuilt.  These 
improvements  will  add  much  to  the  ap- 
pearance and  desirability  of  the  city  and 
will   cost   about  $10,000,000. 


The  Board  of  Water  Supply  of  New 
York  City  is  now  calling  for  bids  for  con- 
structing the  Wallkill  pressure  tunnel  in 
connection  with  the  project  for  securing 
an  additional  water  supply  for  the  city.  The 
work  on  which  bids  arc  being  asked  is  as 
follows :  Contract  36  for  the  construction 
of  the  north  half  of  the  Wallkill  pressure 
tunnel,  a  tunnel  in  rock  crossing  under  the 
valley  of  the  Wallkill  river,  with  three 
shafts  3.50  to  480  ft.  in  depth,  and  a  short 
stretch  of  plain  concrete  conduit,  known  as 
cut-and-cover  aqueduct;  and  Contract  37 
for  the  construction  of  the  south  half  of 
the  Wallkill  pressure  tunnel,  with  three 
shafts  350  to  400  ft.  in  deptli,  and  a  short 
stretch  of  plain  concrete  conduit,  known  as 
cut-and-cover  aqueduct.  The  pressure  tun- 
nel will  be  circular,  14^4  ft.  inside  diameter, 
and  the  aqueduct,  17  ft.  high  by  17%  ft. 
wide  inside.  The  work  is  located  in  the 
towns  of  New  Paltz  and  Gardiner,  Ulster 
county.  New-  York. 
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LETTERS  TO  THE  EDITORS. 


A  Criticism  of  the  Competitive    Con- 
tract System. 

Sirs  : — I  have  been  a  constant  and  appre- 
ciative reader  of  "Engineering  Contracting" 
from  the  time  of  its  first  issue,  recogniz- 
ing that  it  is  unique  in  its  particular  field. 
Certainly  the  contracting  fraternity  should 
have  a  publication  devoted  to  its  inter- 
ests and  you  are  supplying  one  in  a  very 
admirable  manner.  I  am  sorry,  therefore, 
to  be  obliged  to  take  issue  with  you  upon 
some  of  the  general  principles  you  have 
laid  down  and  continue  to  advocate. 
Kindly  grant  me  a  little  space  to  enlarge 
upon  this,  as  I  am  convinced  that  your 
ardor  in  advancing  the  interests  of  con- 
tractors in  general  has  unconsciously  in- 
fluenced you  in  advocating  present  errone- 
ous methods  of  construction. 

The  position  that  you  adopted  in  regard 
to  the  letting  of  contracts  on  the  Panama 
Canal  is  a  case  in  point  and  serves  to  illus- 
trate my  meaning.  You  believe  and  you 
advocate  that  all  public  work  should  be 
constructed  by  the  method  of  competitive 
proposals,  notwithstanding  that  the  pres- 
ent method  of  competitive  construction  has 
been  recognized  for  many  years  among  the 
better  class  of  contractors  as  being  the 
most  pernicious  system  that  could  be  in- 
augurated. Xo  progress  in  civilization  can 
l>e  made  under  any  system  which  fosters 
the  worst  traits  of  human  character.  The 
reverse  should  be  the  case,  for  real  and 
lasting  progress  can  only  be  made  by  the 
cultivation  of  man's  best  qualities,  and  any 
system  which  does  not  produce  this  result 
is  wrong  in  principle  and  becomes  corrupt 
in  practice. 

There  are  three  interests  mutually  con- 
cerned in  the  development  of  all  engineer- 
ing problems.  The  first  interest  is  the  capi- 
talist or  owner,  the  man  whose  money  pays 
for  the  work. 

The  second  is  the  engineer  whom  the 
owner  employs  to  design  his  work  and 
carry  it  forward  to  completion.  It  is  very 
seldom  that  a  good  engineer  has  either  the 
time  or  the  inclination  to  perfect  himself 
in  executive  management.  His  mind  must 
be  trained  technically,  and  to  be  a  good  en- 
gineer he  must  have  the  faculty  which  en- 
ables him  to  solve  natural  or  physical  prob- 
lems. Therefore,  the  executive  depart- 
ment of  the  construction — the  dealing  with 
common  labor  and  its  management — de- 
volves upon  a  third  party,  the  contractor, 
who  may  or  may  not  have  an  engineering 
education.  The  contractor,  if  he  has  a 
proper  training,  has  developed  a  faculty  for 
the  management  of  men.  which  is  a  prob- 
lem entirely  apart  from  the  scientific  and 
technical  problems  with  which  the  engineer 
concerns  himself.  We  might  call  one  fac- 
ulty the  engineering  instinct,  the  other  the 
construction  instinct  and  illustrate  them 
as  follows : 

The  first  thing  that  an  engineer  obser\'es 
or   should   observe   when   he  goes   upon   a 


piece  of  work  is  whether  his  lines  and 
grades  are  being  carried  out  and  whether 
the  quality  of  the  work  is  satisfactory. 
His  training  should  instinctively  force  him 
in  this  direction.  On  the  other  hand, 
when  a  contractor  goes  upon  a  piece  of 
work  the  first  thing  he  observes  is 
whether  every  laborer  is  busy,  and  secondly 
whether  every  laborer  has  his  shovel  full 
and  the  work  proceeding  harmoniously 
and  rapidly.  His  training  has  taught  him 
this. 

It  is  very  seldom  that  these  two  differ- 
ent faculties  are  present  in  the  same  mind ; 
hence  the  necessity  for  both  the  engineer 
and  the  contractor.  How-  obvio.is  that 
these  two  should  work  together  and  in  har- 
mony at  all  times.  Unfortunately  under 
the  present  system  this  is  very  rarely  the 
case  The  contractor  nine  times  out  of  ten 
bases  his  proposal,  not  so  much  upon  the 
actual  cost  of  the  work  with  a  proper  profit 
added,  but  more  upon  the  competition 
which  he  foresees.  He  is  therefore  all  of 
the  time  taking  chances,  minimizing  the 
contingent  expenses  and  frequently  trusting 
to  luck.  Too  often  in  his  study  of  the  spec- 
ifications he  finds  loop  holes  which  he 
thinks  will  enable  him  to  bring  in  extra 
bills,  which  extras  are  counted  upon  as 
another  source  of  profit. 

Both  the  engineer  and  the  owner  know 
all  this,  and  the>  endeavor  to  forestall 
over-charges,  poor  quality  of  work,  etc., 
bv  elaborate  plans  and  rigid  specifications. 
The  usual  specification  gives  the  contractor 
no  rights  whatever  excepting  such  as  the 
engineer  may  good  naturedly  permit,  and 
this  good  nature,  or  the  lack  of  it,  is  again 
a  factor  in  the  contractor's  mind,  largely 
influencing  his  proposal.  The  first  ques- 
tion that  a  contractor  asks  himself  is : 
V.'hat  kind  of  an  engineer  have  I  got  to 
work  under? 

We  start,  therefore,  with  a  mutual  an- 
tagonism, ■  the  contractor  endeavoring  to 
get  all  he  can  out  of  the  work  and  the  en- 
gineer endeavoring  to  prevent  him  from 
so  doing.  I  am  not  speaking  in  this  con- 
nection of  contractors  who  deliberately  take 
a  piece  of  work,  expecting  to  skimp  its 
quality  and  make  their  profit  in  that  way; 
neither  am  I  speaking  of  those  engineers 
who  have  no  mercy  whatever  for  the  con- 
tractor, and  force  everything  to  the  lowest 
possible  cost,  without  regard  to  right  or 
justice.  I  am  not  taking  individual  cases, 
nor  extreme  methods,  but  am  speaking  only 
of  the  system  as  it  exists. 

Under  this  system  the  owner,  who  gen- 
erally knows  nothing  about  construction, 
and  relies  entirely  upon  his  engineer,  has 
two  sources  of  anxiety.  If  the  contractor 
and  the  engineer  get  along  too  well  to- 
gether he  is  suspicious  that  his  pocket  may 
suffer.  But  if  the  engineer  and  the  con- 
tractor do  not  conceal  the  antagonism 
which  has  been  forced  upon  them  both, 
then  the  owner  is  in  trouble  all  the  time. 
Consequently  these  three  interests,  which 
manifestly  should  work  in  harmony  and 
with  full  co-operation  all  the  time,  are  by 


I  he  very  force  of  artificial  conditions 
obliged  to  be  antagonists  upon  a  piece  of 
work  which  should  receive  the  best  encrgj' 
of  each. 

Because  of  this  in  very  many  instances 
the  work  itself  suffers;  because  of  this  in 
the  majority  of  instances  contractors  do 
not  make  money;  and  because  of  this  the 
word  "contractor''  has  become  synonymous 
with  "rogue"  and  "rascal."  I  protest  that 
this  is  not  fair.  It  is  not  just  to  the  large 
body  of  contractors,  men  of  education  and 
experience,  men  of  a  high  sense  of  com- 
mercial and  constructive  honor,  men  who 
are  devoting  the  best  energies  of  brain  and 
body  to  the  development  of  this  country  in 
the  frontier  of  progress.  Why  should 
these  men,  as  a  class,  be  so  branded  ?  Why 
should  specifications  in  general  be  so  word- 
ed that  they  proclaim  upon  their  face  that 
the  contractor  is  not  worthy  of  trust?  It 
is  because  of  the  system.  It  is  because 
modern  competitive  contracting  has  brought 
to  the  surface  the  worst  traits  of  human 
nature.  When  men  have  become  tired  of 
the  mutual  antagonism  thus  artificially  de- 
veloped, and  are  sufficiently  educated  along 
different  lines,  then  the  whole  system  must 
be  and  certainly  will  be  changed. 

For  that  reason  I  do  not  like  to  see  a 
publication  of  the  high  class  and  character 
of  "Engineering  Contracting"  advocating 
methods  which  will,  or  at  least  which 
should,  presently  fall  into  disuse.  There  is 
already  a  spirit  growing  in  the  minds  alike 
of  owners,  engineers  and  contractors  that 
better  results  can  be  produced  in  other 
w-ays.  They  do  not  believe  that  the  boasted 
.\merican  spirit  of  "fair  play"  will  continue 
a  system  which  allows  men  to  enter  into 
business  relations  based  upon  a  mutual  dis- 
trust established  by  the  very  terms  of  these 
relations. 

.\n  endeavor  therefore  has  been  made  to 
bring  the  owner,  the  engineer  and  the  con- 
tractor into  co-operative  relations,  where 
each  is  acquainted  with  every  detail  of  the 
work;  where  the  costs  of  the  work  are 
known  daily  and  in  detail  to  all  concerned ; 
where  the  owner  has  daily  and  definite 
knowledge  regarding  the  progress  of  hi> 
work;  where  the  best  qualities  of  the  engi- 
neer are  assisted  by  the  best  qualities  of 
the  contractor;  where  no  extraordinary  ex- 
penses are  created  without  consultation; 
where  the  engineer  receives  proper  pay- 
ment for  his  services,  and  this  payment  is 
known  before  the  work  begins ;  where  the 
contractor  is  put  upon  exactly  the  same 
basis,  receiving  proper  compensation  for 
his  services  and  no  more,  and  placed  in  a 
position  where  he  assumes  only  such  risks 
as  pertain  to  his  department  and  not  those 
which  justly  belong  to  the  owner  or  the 
engineer;  and,  more  than  all.  where  the 
contractor  and  engineer  may  sit  down 
together  and  estimate  the  cost  of  the  work 
undisturbed  by  the  influence  of  competition. 
They  should  figure  together  what  the  work 
is  going  to  cost  and  discuss  together  the 
various  contingencies  which  may  arise,  the 
possibilities  of  extra  work  included.      The 
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owner  receives  in  advance  of  construction, 
the  benefit  of  two  trained  minds  studying 
the  same  problem  from  different  points  of 
view,  and  ascertains  what  liis  work  is  go- 
ing to  cost  with  a  far  greater  degree  of 
accuracy  than  under  the  competitive 
method. 

After  all  estimates  arc  made  and  the  com- 
pensation of  the  engineer  and  of  the  con- 
tractor determined  upon,  what  then  is  the 
motive  which  inspires  both  of  these  men 
in  their  different  departments?  There  can 
be  no  motive  for  the  making  of  more 
money,  as  that  has  already  been  decided. 
The  engineer  cannot  gain  reputation  by 
forcing  the  contractor  to  produce  results 
in  excess  of  the  specifications ;  and  the  con- 
tractor can  gain  nothing  by  doing  poor  work. 
The  only  motive  then  which  can  influence 
both  of  these  men  is  to  produce  the  best 
possible  piece  of  work  within  the  shortest 
space  of  time  and  at  the  lowest  cost.  The 
contractor's  reputation  is  enhanced  by  pro- 
ducing good  work  at  low  cost.  He  wishes 
to  do  it  as  rapidly  as  possible  so  that  he 
may  relieve  his  construction  plant  and 
superintendents  and  use  them  on  other 
work.  He  knows  that  if  he  does  a  good 
job,  satisfactory  to  the  owner,  he  stands  a 
better  chance  of  getting  more  work  of  the 
same  character. 

The  motives  which  influence  the  engineer 
are  the  same.  Therefore  there  is  mutual 
harmony  of  thought,  feeling  and  action  in 
all  the  departments  of  finance,  design  and 
construction,  and  this  alone  produces  the 
best  results. 

This  method  also  brings  forward  a  bet- 
ter class  of  constructors,  because  men  who 
do  poor  work  or  who  have  not  the  ability, 
training  or  experience  to  produce  good 
work,  cannot  get  the  work  to  do.  They 
may  make  two  or  three  attempts  but  their 
reputation  will  follow  them  like  an  open 
book  for  all  to  read  w^ho  are  interested. 
It  is  a  fact  that  this  method  of  contracting 
is  growing  in  popular  favor.  It  should  be 
so.     It  is  a  step  in  advance. 

The  writer  has  had  an  experience  of 
thirty  years  in  public  works  construction. 
He  has,  during  all  of  this  time,  chafed 
under  the  system  of  competitive  contracting 
knowing  that  this  method,  too  long  pur- 
sued, produces  bad  results,  not  only  in  per- 
sonal character,  but  in  the  work  itself. 
He  has  tried  the  unit  price  method,  the 
lump  sum  method,  and  the  monthly  per- 
centage method,  all  of  which  are  in  the 
same  category;  wrong  in  principle,  selfishly 
base  in  motive  and  generally  unsatisfactory 
in  results.  For  the  past  four  years  he  has 
been  engaged  in  the  construction  of  a  spe- 
cialty upon  which  no  work  is  undertaken 
excepting  upon  a  fixed  commission  basis. 
During  these  four  years  what  has  been 
the  result  to  the  ozciicrs  of  the  structures 
which  have  been  built? 

During  that  time  this  company  has  built 
41  dams,  every  one  of  which  has  been  a 
complete  engineering  success. 

Se\'en  of  these  dams  were  built  in  the 
first  vear  of  business.     Thcv  were  satisfac- 


tory to  the  owners  and  wore  valuable  as  an 
experience  in  construction,  but  not  as  af- 
fording accurate  cost  data. 

On  six  dams,  although  no  preliminary 
estimate  was  requested,  the  cost  was  en- 
tirely satisfactory  to  the  owner. 

On  one  the  costs  of  the  dam  were  kept  by 
the  owner  in  connection  with  other  con- 
struction work  and  he  did  not  care  to 
separate  them. 

On  five  the  plans  were  radically  changed 
at  the  owner's  request,  making  the  prelimi- 
nary estimates  of  no  value. 

Tw'o  dams  are  now  in  process  of  con- 
struction, neither  of  which  will  exceed  the 
estimate. 

Two  dams  exceeded  the  estimate  in  cost 
and  eighteen  were  built  below  the  estimate, 
the  saving  varying  all  the  way  from  1'^  per 
cent  to  12Vi  per  cent.  The  owners  invari- 
ably are  better  pleased  with  this  method  of 
contracting  as  soon  as  they  become  ac- 
quainted with  it  and  delighted  to  find  that 
there  is  a  method  of  construction  which 
returns  to  the  owner  some  part  of  his  ap- 
propriation. 

I  submit  to  you  in  the  li:.;ht  of  this  ex- 
perience whether  you  would  not  be  wise 
in  endeavoring  in  your  publication  to  eradi- 
cate so  far  as  it  lies  within  your  nower 
the  mutual  distrust  and  suspicion  which 
usually  obtains  to-day  under  the  present 
destructive  and  pernicious  system  of  com- 
petitive contracting. 

Yours  very  truly, 
C.  H.  Eglee,  General  Manager. 
-\mbursen     Hydraulic     Construction     Co., 

Engineer-Constructors,    176    Federal    St., 

Boston.     Oct.  29,  1908. 

[Comment  upon  this  interesting  letter 
will  be  found  in  our  editorial  columns. — 
Editors.] 


Cost  of  Erecting" Truss ^;Bridges. 

In  a  report  of  a  Committee  of  the  Asso- 
ciation of  Railway  Superintendents  of 
Bridges  and  Buildings  some  data  are  given 
as  to  the  cost  of  erecting  bridges  on  the 
.\tchison,  Topeka  &  Santa  Fe  Ry.  The 
.-ivcragc  cost  per  ton  of  the  bridges  erected 
in  1907,  all  of  which  were  on  the  main  line 
of  this  railway,  and  consequently  made  it 
necessary  to  contend  with  all  trains  was  as 
follows :  Per  Ton. 

Trusses,   984   tons   erected $4.()o 

Girders,  2,784  tons  erected .5.49 

I-beams,  2,837  tons  erected 2.88 

All  the  girders  and  I-beams  were  erected 
with  steam  wrecker  and  through  spans 
with  the  derrick  car.  It  will  be  noticed 
that  the  girder  work  cost  more  than  the 
trusses,  the  reason  for  this  being  that  a 
good  part  of  the  girder  work  was  on  sec- 
ond track,  where  one  girder  had  to  be  cut 
apart  and  moved  to  the  outside  and  a 
heavier  girder  set  in  its  place.  The  bridge 
gang  traveled  over  a  territory  of  5,000 
miles  and  the  cost  of  moving  was  also 
charged  to  the  bridges.  The  riveting  was 
also  done  bv  hand. 


Reports  on  the  Saiety  and  Sufficiency 

of  the  Blackwell's  Island  Bridge, 

New  York  City. 

One  of  the  results  of  the  Quebec  bridge 
failure,  as  some  of  our  readers  will  recall, 
has  been  to  cast  suspicion  on  the  large  can- 
tilever bridge  now  being  constructed  across 
the  East  River  at  Blackwell's  Island,  New 
York  city.  The  similarity  not  only  in  type 
but  in  design  and  details  of  the  American 
structure  to  the  ill-fated  Canadian  work  be- 
came the  cause  in  New  York  city  of  con- 
siderable popular  apprehension.  To  allay 
this  feeling  the  Department  of  Bridges  ar- 
ranged to  have  the  new  Blackwell's  Island 
structure  investigated  in  all  its  details. 
Prof.  Wni.  H.  Burr,  M.  .A.m.  Soc.  C.  E., 
was  commissioned  to  conduct  a  careful 
study  of  the  work  and  to  report  his  find- 
ings and  another,  and  an  entirely  inde- 
pendent investigation  was  arranged  to  be 
made  by  tlie  engineering  firm  of  Bolles  & 
Hodge.  These  investigations  have  recently 
been  completed  and  the  findings  presented 
in  the  form  of  reports.  Ultimately  these 
reports,  which  are  quite  voluminous,  will 
be  printed  and  made  public,  but  as  this  will 
require  some  time  the  Department  of 
Bridges  has  given  out  the  conclusion  of 
the  two  reports  for  newspaper  publication, 
and  we  reprint  them  here : 

Conclusions  of  the  Rcl>oit  of  Prof.  Win. 
H.  Burr. — First — The  specifications  for  the 
chemical  and  physical  requirements  of  both 
the  nickel  and  the  carbon  steels  employed 
in  the  structure  are  satisfactory  and  in  ac- 
cord with  the  best  practice  of  the  present 
time. 

Second — Both  the  shop  and  mill  inspec- 
tion were  efficiently  performed,  resulting 
in  securing  excellent  quality  of  material 
and  the  fabrication  of  truss  members  of 
good  quality  and  accurate  dimensions. 

Third. — The  various  members  of  the 
structure  possess  the  full  sections  required 
by  the  unit  stresses  and  the  working  plans., 
and  the  shipping  weights  correspond  cor- 
rectly to  these  sections  as  well  as  to  the 
computed  weights. 

Fourth. — The  erection  was  successfully 
and  satisfactorily  performed,  leaving  the 
trusses  in  correct  alignment  and  elevation. 

Fifth. — Computations  in  accordance  with 
the  specifications  for  the  maximum  floor 
loads  show  that  the  capacities  of  the  floors 
for  both  the  upper  and  lower  decks  are  sat- 
isfactory. 

Sixth. — Computations  for  all  the  main 
truss  members  of  the  bridge  show  that  the 
stresses  produced  by  the  prescribed  con- 
gested live  load,  combined  with  the  dead 
load  or  with  the  dead  load  and  wind  load- 
ing are  higher  than  prescribed  as  per- 
missible in  the  specifications  and  higher 
than  prudent  to  permit,  although  practically 
not  in  excess  of  the  limits  approved  by  the 
Commission  of  Expert  Engineers  in   1903. 

Seventh. — The  stresses  disclosed  the 
stress  sheet  submitted  with  this  report 
show  that  a  controlled  traffic  on  the  four 
troUev  lines  of  the  lower  deck  and  on  two 
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elevated  railways  of  the  upper  deck  carry- 
ing the  heaviest  cars  of  their  classes  now 
in  use  in  the  city  of  New  York,  together 
with  a  vehicular  traffic  on  the  roadway 
and  two  loaded  sidewalks,  may  be  permit- 
ted without  exceeding  the  specified  unit 
stresses  for  the  regular  live  load  and  dead 
load  and  without  exceeding  the  safe  lim- 
its of  stresses  for  such  a  structure,  pro- 
vided the  rearrangement  of  the  floor  of  the 
lower  deck  and  the  removal  of  the  two  ele- 
vated railway  tracks  on  the  upper  deck, 
together  with  the  rearrangement  of  the 
sidewalk  details  must  be  made  as  indicated 
in  this  report  so  as  to  reduce  the  dead 
load  by  at  least  1,272  lbs.  per  linear  foot 
of  each  truss  of  the  Cantilever  arms  and 
380  lbs.  per  linear  foot  of  arch  truss  of 
the  island  span  and  anchor  arms. 
This  rearrangement  and  reduction  of 
dead  load  can  now  be  made  without  ma- 
terial delay  in  the  opening  of  the  bridge  for 
traffic.  The  capacity  so  afforded  is  satis- 
factory and  sufficient  for  a  considerable 
future  period.  Any  further  use  of  the  up- 
per deck  for  elevated  railway  or  other  pur- 
poses should  be  deferred  until  the  develop- 
ment of  traffic  in  the  future  may  make  it 
necessary,  and  until  it  shall  be  determined 
what  character  of  traffic  must  then  be  ac- 
commodated, but  that  adjustment  to  the 
future  traffic  should  not  be  such  as  to  pro- 
duce greater  unit  stresses  than  those  ap- 
proved in  this  report. 

Eighth.— The  distance  between  trusses  is 
suitable  to  this  type  of  structure  and  such 
as  to  secure  satisfactory  lateral  stability, 
especially  in  connection  with  the  buckle 
plate  floor. 

Conclusions  of  the  Report  of  Messrs. 
Boiler  6-  //orfgc— First.— That  the  specifi- 
cations are  clear  and  explicit  and  cover  all 
the  necessary  requirements  for  the  material 
and  workmanship  of  a  first-class  structure, 
but  in  our  opinion  the  working  stresses 
given  are  in  e.Kcess  of  good  practice. 

Second.— That  the  steel  manufactured  for 
this  structure  is  first-class  bridge  material 
and  in  accordance  with  the  specifications. 

Third.— That  the  workmanship  of  this 
structure  is  first  class  and  in  accordance 
with  the  requirements  of  the  specifications. 

Fourth.— That  the  erection  and  field  riv- 
eting of  the  structure  appears  to  have  been 
done  in  a  first-class  manner. 

Fifth.— That  the  actual  sections  of  the 
various  members  agree  with  the  sections 
ordered  on  the  working  drawings  and 
shown  on  our  sheets  Nos.  8  and  9  and  that 
the  shipping  weights  are  correct. 

Sixth— That  the  members  of  floor  sys- 
tem are  safe  for  the  specified  local  live 
loads. 

Seventh.- That  the  following  unit 
stresses  in  the  main  truss  members,  viz. : 

Lbs.  per  sq.  in. 
Tension  nickel  steel  bars..  30,000 
Tension      structural       steel 

bars    and    riveted     mem- 
bers    20.oon 

Compression  structural 

steel,  up  to  L/R  =  20....   19.000 


Compression  structural 

steel,  for  L/R  above  20. .  20,000— 50  L/i? 
are  the  limit  of  safety  for  the  direct  stress- 
es from  the  sum  of  the  live  and  dead  loads, 
as  the  secondary  and  snow  load  stresses 
heretofore  referred  to  will  add  to  these 
unit  stresses  and  thereby  increase  the  ac- 
tual unit  stresses. 

Eighth. — That  the  main  truss  members 
will  not  carry  all  the  specified  live  loads  for 
which  this  structure  was  designed. 

Ninth. — That  the  structure  can  safely 
carry  a  considerable  live  load  in  addition 
to  its  actual  dead  load. 

As  we,  therefore,  do  not  think  the  struc- 
ture can  carry  all  the  specified  live  loads 
and  yet  is  safe  for  considerable  live  load, 
we  have  tried  to  arrive  at  the  actual  live 
load  which  may  safely  come  on  this  struc- 
ture, using  actual  moving  loads  now  in 
use  on  the  subway,  elevated  and  surface 
lines  of  the  city. 

The  heaviest  trolley  car  now  actually  in 
use  in  this  city  has  four  axles  with  a  loaded 
weight  of  13,500  lbs.  on  each  axle,  and  an 
over-all  length  of  42  ft.  6  ins.,  giving  an 
average  load  of  1,460  lbs.  per  lin.  ft.  of  each 
trolley  track.  The  heaviest  elevated  or  sub- 
way "motor"  car  has  two  loaded  axles  of 
30,800  lbs.  each,  and  two  loaded  axles  of 
22,200  lbs.  each,  and  an  over-all  length  of 
51  ft.,  giving  an  average  load  of  2.080  lbs. 
per  lin.  ft.  of  track.  The  heaviest  elevated 
or  subway  "trailer"  car  has  four  loaded 
axles  of  17.500  lbs.  each  and  an  over-all 
length  of  51.4  ft.,  giving  an  average  load  of 
1,360  lbs.  per  lin.  ft.  of  track. 

The  average  weight  of  an  elevated  or 
subway  train  made  up  of  five  motor  cars 
and  three  trailer  cars  is  thus  found  to  be 
1,810  lbs.  per  lin.  ft.  of  track. 

The  specified  live  load  for  the  main  truss- 
es is  100  lbs.  per  sq.  ft.  on  the  roadways 
and  75  lbs.  per  sq.  ft.  on  the  footwalks,  and 
while  we  believe  such  loads  are  proper  for 
designing  local  members  of  the  floor  sys- 
tem and  secondary  truss  members,  they  are 
undoubtedly  excessive  for  the  main  trus^ 
members,  as  no  such  load  can  possibly 
come  on  the  entire  width  of  the  roadway 
and  sidewalks  for  any  considerable  length 
of  the  structure.  For  the  main  truss  mem- 
bers we,  therefore,  consider  a  live  load  of 
50  lbs.  per  sq.  ft.  on  the  roadway  and  side- 
walks to  be  fully  sufficient. 

By  trial  we  find  that  the  main  trusses  will 
safely  carry  a  live  load  of  3.000  lbs.  per  lin. 
ft.  of  each  truss,  if  the  dead  load  be  re- 
duced by  1.000  lbs.  per  lin.  ft.  of  each  truss. 
Some  of  this  dead  load,  consisting  of  the 
outer  sidewalk  stringers,  floor-beam  brack- 
ets, sidewalk  gratings  and  track  material 
for  the  railway  tracks  on  the  upper  deck 
has  never  been  put  on  the  structure,  and 
some  of  the  dead  load  now  on  can  be 
omitted,  thus  decreasing  the  full  dead  load 
and  permitting  the  use  of  the  above  live 
load.  Furthermore,  the  average  live  load 
on  the  trolley  tracks  can  be  reduced  by 
regulating  the  minimum  spaces  between 
same,  as  these  units  are  so  small  that  for 
ihc  main  trusses  the  load  is  practically  uni- 


form lor  the  cars  spaced  at  reasonable  in- 
tervals. For  the  elevated  railway  tracks  it 
is  not  possible  to  greatly  reduce  the  effec- 
tive load  per  lineal  foot  by  regulating  the 
intervals  between  trains,  as  these  trains  are 
long  and  heavy  units,  and  if  trains  are 
spaced  at  intervals  of  three  or  more  train 
lengths  they  will  fall  in  such  position  as  to 
practically  produce  the  maximum  stresses 
in  important  parts  of  the  structure. 

With  these  live  loads  the  roadway  and 
footwalks  produce  a  live  load  of  [17% 
ft. -f  11  ft.  =  28%  ft.  at  50  lbs.=]  1,437 
lbs.  per  lin.  ft.  of  truss,  and  if  we  assume 
each  trolley  track  to  be  loaded  with  cars 
at  clear  intervals  of  one  car  length,  or 
about  85  ft.  center  to  center,  they  will  pro- 
duce a  live  load  of  2  X  730  lbs.  =  1,460  lbs. 
per  lin.  ft.  of  truss,  making  a  total  live  load 
of  2,897  lbs.  per  lin.  ft.  of  truss,  which 
would  require  a  reduction  in  the  dead  load 
of  about  1,000  lbs.  per  lin.  ft.  of  truss  to 
meet  the  conditions  of  safety,  and  this  re- 
duction can  be  readily  made. 

We,  therefore,  come  to  the  conclusion 
that  it  is  safe  to  run  the  four  lines  of  trol- 
ley cars  on  this  bridge  as  at  present  con- 
structed, if  the  portions  of  the  dead  load 
not  yet  in  place,  and  not  required  for  high- 
way or  trolley  service,  be  omitted,  and  if 
the  four  lines  of  inside  track  stringers  on 
the  upper  deck  be  removed. 

The  "additional"  dead  load  then  will  con- 
sist of  the  following  items: 

Lbs.  per  lin.  ft. 
Concrete  subpavement  of  roadway...  3,200 
Wood  block  pavement  of  roadway...  1,040 
Rails    and   conductor    rails    for    four 

trolley   tracks    374 

Concrete  footvvalk  slabs 800 

Si.K  railings  406 

Electric  wires,  gas  mains,  etc 160 

5,980 
Less    deduction    for    removing    four 
lines  of  stringers 680 

Total  for  bridge 5,300 

This  is  2,050  lbs.  per  lin,  ft.  of  each  truss, 
which  is  a  reduction  of  1,000  lbs.  per  lin. 
ft.  of  each  truss  from  the  full  assumed 
dead  load. 

It  will  be  noted  that  the  concrete  foot- 
walk  slabs  are  here  taken  at  800  lbs.  per 
lin.  ft.,  whereas  they  were  taken  at  500  lbs. 
per  lin.  ft.  in  the  full  dead  load ;  this  is  due 
to  the  fact  that  in  the  completed  structure 
they  are  intended  to  be  lOM  ft.  wide, 
whereas  those  now  temporarily  placed  on 
the  outer  lines  of  railway  stringers  are  16 
ft.  wide.  To  reach  the  full  reduction  re- 
quired it  will  also  be  noted  that  we  have 
reduced  the  allowance  for  wires  and  pipes 
to  160  lbs.  per  lin.  ft.  bridge. 

With  a  live  load  of  50  lbs.  per  sq.  ft.  on 
the  roadway  and  footwalks,  and  a  live  load 
of  780  lbs.  per  lin.  ft.  of  each  trolley  track 
(Which  is  equivalent  to  running  trolley 
cars  at  intervals  of  80  ft.  center  to  center), 
we  get  a  total  live  load  of  3.000  lbs.  per 
lin.  ft.  of  each  truss,  and  with  this  live  load 
in  addition  m  the  tntnl  .isiumed  dead  load 
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reduced  by  1,000  lbs.  per  lin.  ft.  of  truss,  \vc 
have  ni.ndc  the  complete  stress  slicet  here- 
with submitted,  and  it  will  be  seen  that  all 
these  stresses  come  practically  within  the 
limits  of  safety,  set  by  us,  and  the  bridge 
is,  in  our  opinion,  safe  for  these  loads. 

It  will  be  noted  that  the  dead  load  stress- 
es shown  on  this  stress  sheet  are  computed 
with  the  full  weight  of  structural  material 
shown  on  our  sheets,  1,  2  and  3,  but  the 
total  dead  panel  loads  shown  on  our  sheets 
1  to  6  inclusive  were  reduced  for  computing 
these  dead  load  stresses  by  a  uniform  de- 
duction of  1,0(10  lbs.  per  lin.  ft.  truss,  as 
above  itemized. 

The  dead  load  of  the  floor  system  can  be 
further  reduced  if  necessary,  and  we  are 
of  the  opinion  that  by  reducing  the  dead 
loads  on  all  the  lever  arms,  and  perhaps 
increasing  the  dead  loads  on  the  island 
span  and  anchor  arms,  the  structure  can  be 
made  to  safely  carry  one  pair  of  elevated 
tracks. 

In  our  opinion  the  most  practical  method 
of  getting  this  bridge  into  prompt  service 
is  to  remove  the  stringers  from  the  two 
inside  lines  of  upper  railway  tracks  and 
open  the  bridge  for  service  of  the  highway, 
sidewalks  and  four  trolley  tracks  imme- 
diately. 

If  at  some  future  time  it  is  found' neces- 
sary to  make  use  of  one  pair  of  elevated 
tracks,  further  modifications  of  the  dead 
loads  can  be  made  and  the  outer  lines  of 
elevated  railway  stringers  used  for  their 
true  purpose,  the  sidewalks  being  removed 
to  their  final  position  outside  the  trusses. 

We.  therefore,  make  the  following  rec- 
ommendations : 

First — That  the  stringers  of  the  two  in- 
side tracks  on  the  upper  decks,  or  other 
equivalent  dead  load,  be  removed  to  lighten 
the  dead  load. 

Second— That  the  trolley  traffic  be  so 
regulated  that  if  four  tracks  are  in  use  the 
cars  shall  not  run  with  clear  intervals  be- 
tween them  of  less  than  their  own  length. 

Third— That  the  bridge  be  opened  for  the 
traffic  of  the  sidewalks,  highway  and  four 
lines  of  trolley  tracks  as  at  present  con- 
structed, subject  to  the  above  recommenda- 
tions. 

Fourth — That  if  any  other  moving  loads 
be  added  to  the  structure,  such  further 
modifications  of  the  dead  load  shall  first  be 
made  as  will  keep  the  total  direct  stresses 
caused  by  the  live  and  dead  loads  within 
the  safe  limits  herein  set. 

Under  these  recommendations  we  are 
confident  the  structure  is  perfectly  safe. 


A  New  Stone  and  Brick  Drill. 

The  Star  Expansion  Bolt  Co.,  of  Ba- 
yonne,  N.  J.,  the  well  known  manufacturers 
of  expansion  and  toggle  bolts,  have  placed 
on  the  market  the  Star  drill  holder,  and  a 
set  of  special  drills  to  fit.  This  outfit  is 
meant  for  drilling  in  brick,  stone,  marble, 
tile,  slate  or  other  masonry,  and  it  is  stated 
that  the  drill  does  eflfective  work,  thus  sav  • 
ing  time  and  labor. 

The  holder  which  is  made  from  %-in. 
octagon  tool  steel,  while  comparatively  light 
and  easy  to  carry,  is  still  solid  and  substan- 
tial enough  to  admit  of  taking  a  firm  hold 
and  striking  a  heavy  blow,  neither  of  which 
is  possible   with  tlic  ordinary  unnecessarily 


The  Prussian  Government  has  authorized 
the  city  of  Frankfort-on-thc-Main  to  raise 
$11,900,000  by  issuing  bonds.  The  pro- 
ceeds of  this  loan  are  to  be  expended  for 
municipal  improvements,  including  exten- 
sions of  the  electric  works  and  electric 
tramways,  water  and  drainage  system,  har- 
bor works,  etc. 


Star    Drill    Holder. 

long  brick  or  stone  drill,  without  danger  of 
breaking  it.  The  Star  drills  are  tnade  in 
eight  sizes  from  %-in.  to  %-in.  diameter 
and  are  made  with  a  taper  shank,  which  fits 
the  taper  bore  of  the  holder.  After  a  drill 
has  been  used  in  the  holder  it  naturally 
becomes  rather  firmly  set  in  the  socket,  but 
it  may  very  readily  be  started  by  driving 
through  the  key  hole  a  taper  key,  which  is 
furnished  with  the  tool.  Star  drills  are 
guaranteed  against  the  breakage  so  common 
in  the  use  of  ordinary  brick  or  stone  drills. 
With  the  holders  the  drill  heads  or  blanks 
do  not  become  battered  down  to  an  un- 
even and  rounded  surface,  which  is  a  great 
disadvanta.ge  in  drilling  even,  clean-cut 
holes.  The  compactness  of  the  Star  drill 
holder  and  set  of  drills  will  appeal  to  all 
those  who  have  been  accustomed  to  carry- 
ing a  full  set  of  the  long  12-in.  drills  in 
their  tool  boxes. 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines, 
tools  and  supplies  that  they  use.  In  sending 
for  catalogs  reviewed  or  advertised  in 
this  paper,  you  will  confer  a  favor  on  us 
if  you  will  write  direct  to  the  advertisers 
and  state  that  you  saw  the  catalog  men- 
tioned in  Engineering-Contracting.  If 
you  are  in  the  market  for  tools,  machinery 
or  supplies,  tell  us  and  we  will  notify 
promptly  the  leading  manufacturers. 

No.  0964.  Hug  Water  Wheels — The  Hug 
Water  AVheel  Co.,  Denver.  Colo. 

The  Hug  water  wheel  is  an  Impulse  wheel, 
and  this  catalog  describes  Its  construction 
and  operation  and  Kives  results  of  tests  and 
experiences.  There  are  also  complete  tables 
of  horsepower,  revolutions,  water  consump- 
tion for  various  heads  of  water  and  sizes  of 
wheels.  Tables  of  How  of  water  over  weirs, 
miners'  inch  measurement,  friction  of  water 
in  pipes  and  general  information  are  given. 

No.  096,0.  Hosting  Machinery.  —  The  Re- 
liance Tool  &  Ma<lune  \Vorl<s,  St.  Louis,  Mo. 
This  catalog  illustrates  and  describes  the 
line  of  hoisting  engines  built  by  this  firm. 
Details  of  parts  are  shown  and  described 
and  the  usual  catalog  information  is  given. 

No.  0966.  McRoy  Tile  for  Conduits. — Mc- 
Rov  Clay  Works,  Chicago.  111. 

This  pamphlet  illustrates  and  describes 
McRoy  tile  conduits  for  underground  electric 
transmission.  The  characteristics  of  this  tile 
are  stated  and  their  advantages  argued.  All 
details  are  illustrated  and  described. 

No.  0967.  Northern  Electric  Rock  Drills. — 
Northern  Electric  ilfg.  Co..  Madison,  Wis. 

The  new  electric  rock  drill  described  in 
detail  in  this  25-page  pamphlet  is  wholly 
different  in  construction  from  previous  elec- 
tric drills.  Owing  to  this  construction  it  Is 
asserted  that  a  Northern  drill  of  H4  to  2- 
HP.  will  do  the  work  of  an  air  drill  requiring 
a  boiler  capacity  of  15-IlP..  or  of  any  other 
electric  drill  requiring  four  or  five  times  its 
power.  The  drill  is  described  very  complete- 
ly and  there  is  a  general  discussion  of  the 
development  and  advantages  of  electric  drills. 
Rockmen  should  get  a  copy  of  this  pamphlet. 
No.  096S.  Aetna  Dynamite,  —  The  Aetna 
Powder  Co.,  Chicago,  111. 

This  series  of  pamphlets  is  worth  securing 
by  everyone  who  has  to  do  blasting.  They 
bear  the  titles  of  "Aetna  Dynamite."  "Firing 
Blasts  bv  Electricity."  "Blasting  Talks,  Nos. 
1  and  2."  "Stump  Blasting."  "Lion  Blasting 
Machines  and  Fuses."  etc..  and  each  is 
filled  with  suggestions,  hints  and  instructions 
for  blasting  work. 

No.  0969.  Light  Locomotives. — H.  K.  Por- 
ter Co.,  Pittsburg,   Pa. 

The  large  line  nf  light  locomotives  for  con- 
tractors and  industrial  uses  made  by  this 
firm  is  illustrated  and  described  in  this  225- 
page  cloth  bound  book.  In  addition  to  these 
catalog  data  the  contractor  and  superintend- 
ent will  find  the  book  niled  with  pages  of 
useful  data  for  figuring  hauling  capacity, 
laying  out  and  constructing  industrial  rail- 
way, cost  of  railway  track,  etc. 

No.  0970.  Hoisting  Engines. — J.  S.  Mundy, 
Newark.  N.  J. 

The  complete  line  of  hoists,  hoisting  en- 
gines, derrick  engines,  pile  driver  engines, 
dredge  engines  and  boilers  manufactured  by 
this  well  known  builder  is  described  and  il- 
lustrated in  this  S6-page  catalog.  Each  ma- 
chine Is  briefly  described  and  weights,  ca- 
pacities, sizes,  etc.,  are  given  In  convenient 
tabular  form. 

No.  0971.  Prospecting  and  Valuing  Dredg- 
ing Ground  With  Keystone  Driller. — Key- 
stone Driller  Co.,  Beaver  Falls.  Pa. 

The  contents  of  this  112-page  pamphlet 
consist  chiefly  of  a  scries  of  technical  arti- 
cles as  follows:  "Prospecting  and  Valuing 
Dredging  Ground  "  by  N.  C.  Stincs:  "Pros- 
pecting for  Gold  With  a  Drilling  Machine," 
bv  R.  H.  Postlewaite:  "Dredging  and  Valu- 
ing Dredging  Gro\ind  at  Oroville."  by  N.  B. 
Knox:  "Prospecting  and  F^xaminatlon  of 
Conditions  in  Dredging."  by  L.  E.  .\ubury: 
"Blasting  Tight  Places  Before  Dredging,"  by 
O.  B.  Finn.  The  erection  and  operation  of 
drilling  outfits  are  also  explained  and  many 
suggestions  and  hints  useful  to  prospectors 
are  given.     The  pamphlet  Is  a  valuable  one. 

No.  0972.  Belt  Conveyors.  —  Stephens- 
.\damson    Mfg.    Co.    .\urnni.    111. 

A  75-ragc  catalog,  neatlv  printed  and  well 
Illustrated,  describing  the  different  parts  of 
Ihese  belt  conveyors,  and  showing  Installa- 
tion of  conveyors  for  various  purposes.  Dia- 
grams showing  the  operation  of  the  convey- 
ors are  also  given  and  a  number  of  pages  are 
devoted  to  the  uses  of  belt  conveyors. 
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BIDS  ASKED 
Bridges. 

Open.                                               See  Issue. 
IS.  Marianna.    Ark Oct.  28 

15.  Forman.   N.  Dak Nov.  11 

20.   Beaufort,    N.   C Oct.  2S 

20.  Pliiladflphia,    Pa Nov.  IS 

21.  Caldwell,    O Nov.  18 

21.  Pensacola,    Fla Nov.  18 

23.   San    Bernardino.    Cal Nov.  11 

23.  Missoula,    Mont Nov.  18 

24.  Barrie,    Ont Nov.  18 

25.  Richmond,    Va Nov.  11 

25.  Pittsburg,    Pa JS°'''-   -^i 

30.  Havelock,  N.    B Nov.     4 

30.  Lepreau.    N.    B Nov.  11 

5.  Wichita,    Kan Nov.  18 

7.  Grenada.   Miss Nov.     4 

7.  Valparaiso,   Ind Nov.  11 

8.  Princeton,  Ind Nov.  IS 

16.  Columbus,    O Nov.  18 


Bids 

Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


Buildings. 

Fort   Hancock,  N.   J Oct.  28 

Rawlins,    Wyo Oct.  14 

La  Jara.  N.  Mex Nov.     4 

Pittsburg,     Pa Nov.  11 

Trinidad.   Col Oct.  21 

Soldiers  Home,    Cal Nov.     4 

Utica,   N.  Y Nov.     4 

Atlantic   City,   N.   J Nov.  11 

Bemidji.  Minn Nov.  11 

Louisville,    Ky ^°'''-  if 

Philadelphia,  Pa -Oct.  28 

Crow  Creek  Agency.  S.  Dak. Nov.     4 

Oxford.     O Nov.  11 

Washington.    D.    C Nov.  11 

Wilkensburg,   Pa Noi'-  H 

Ship    Island,    Miss -Oct.  2S 

Alfred.   N.   Y Nov.  11 

Chicago.    Ill Nov.  11 

Chicago.    111.     Nov.  11 

Chicago.  Ill Nov.  11 

Baker  City.   Ore Oct.  21 

Hazelton,    Pa Oct.  28 

Oakland,    Cal Nov.  11 

Brooklyn,   N.   Y Nov.  IS 

Milford,    Del -Oct.  28 

Cincinnati,    O Nov.  11 

Providence.    R.  I Nov.  IS 

Prescott,    Ariz Nov.  IS 

Manchester.  Va -Oct.  ^s 

New  York,  N.  Y Nov.  18 

St.    Joseph,    Mo Nov.  18 

Newton.    Kan -Oct.  28 

■Washington,    D.    C Nov.  11 

Fort  Hamilton,  N.  Y Nov.  18 

Carlisle,    Pa -Oct.  28 

Canton,    N.    Y Nov.  18 

Lebanon.    Ind J?'^^-  ia 

Denver,    Colo Nov.  18 

Oninesville.  c,a Nov.     4 

Wausau,    Wis iJ"^''  JS 

Fort   Meade.    S.   Dak Nov.  18 

Madison,    Wis Nov.  18 

Seattle,   Wash Nov.  18 

Coldwater,    Mich Nov.  18 


Roads  and  Streets. 

Nov.  IS.  Brooklyn.   N.    Y Nov.  11 

Nov.  IS.  Opelousas.  La •;°v-  JJ 

Nov.  19.  Oakley,    O Nov.  18 

Nov.  19.  New   York.    N.    Y Nov.  IS 

Nov.  19.  Brooklyn.    N.    Y Nov.  18 

Nov.  19.  Gadsden.  .A.la Nov.  18 

Nov.  20.  York,   Pa Nov.  4 

Nov.  20.  Clearfield,    Pa ^°Y-  J 

Nov.  20.  Wabash.    Ind Oct.  2S 


Nov. 

IS. 

Nov. 

19. 

Nov. 

19. 

Nov. 

19. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

21. 

Nov. 

21. 

Nov. 

21. 

Nov. 

21. 

Nov. 

21. 

Nov. 

23. 

Nov. 

23. 

Nov. 

23. 

Nov. 

"^3 

Nov. 

23. 

Nov. 

24. 

Nov. 

2b. 

Nov. 

25. 

Nov. 

2o. 

Nov. 

2V. 

Nov. 

97 

Nov. 

27. 

Nov. 

28. 

Nov. 

30. 

Nov. 

30. 

Nov. 

30. 

Dec. 

1. 

Dec. 

1. 

Dec. 

1. 

Dec. 

Dec. 

Dec. 

I. 

Dec. 

t . 

nee. 

X. 

Dec. 

10. 

Dec. 

14. 

Dec. 

IS. 

Dec. 

21. 

Dec. 

22. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

23. 

Nov. 

23. 

Nov. 

23. 

Nov. 

23. 

Nov. 

24. 

Nov. 

24. 

.\'ov. 

25. 

Nov. 

25. 

Nov. 

25. 

Nov. 

27. 

Nov. 

27. 

Nov. 

27. 

Nov. 

28. 

Dec. 

7. 

Dec. 

7. 

Dec. 

8. 

Nov. 

IS. 

No\-. 

IS. 

Nov. 

20. 

Nov. 

20. 

Nov. 

21. 

Nov. 

21. 

Nov. 

21. 

Nov. 

23. 

Nov. 

23. 

Nov. 

23. 

Nov. 

24. 

Nov. 

24. 

Nov. 

25. 

Nov. 

25. 

Nov. 

26. 

Nov. 

30, 

Dec. 

1. 

Dec. 

1. 

Dec. 

7. 

Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


Nov. 

18. 

Nov. 

18. 

Nov. 

18. 

Nov. 

18. 

Nov. 

18. 

Nov. 

19. 

Nov. 

19. 

Nov. 

19. 

Nov. 

19. 

Nov. 

19. 

Nov. 

20. 

Nov. 

20. 

Nov. 

21. 

Nov. 

21. 

Nov. 

23. 

Nov. 

23. 

Nov. 

24, 

Nov. 

27. 

Nov. 

27, 

Nov. 

27, 

Nov. 

27, 

Clearfield.   Pa Nov.  11 

Milwaukee,    Wis Nov.  18 

Cincinnati,    O Nov.  18 

Bowling   Green,    O Nov,  18 

Kansas    City.    Mo Nov.  18 

Marquette,  Mich Nov.   IS 

Ste.   Kmile,  Que Nov.     4 

East    Liverpool.    O Nov.  11 

Columbia,    S.   C Nov.  18 

Oakland,  Cal Nov.  18 

New  Brighton,  N.  Y Nov.  18 

Long  Island  City,  N.   Y Nov.  18 

l-'niontown.    Pa Nov.  11 

Elkhart,     Ind Nov.  18 

Brooklyn,    N,    Y Nov.  18 

Cincinnati,    O Nov.  11 

Columbus.    O Nov.  11 

Cincinnati.    O Nov.  11 

Hillsdale,    N.    J Nov.  18 

Vernon,   Ind Nov.  18 

Denver,   Colo Nov.  18 

Wabash,   Ind Nov.  18 


Sewers. 

Steubenville,   O Nov.  11 

Rye.    N.    Y Nov.  11 

Dayton.    O Nov.  11 

Marquette,   Mich Nov.  18 

Rcianoke,    Va Nov.  4 

Harrisburg,  Pa Nov.  18 

Aurora,   Neb Nov.  18 

East   Rutherford.   N.  J Nov.  11 

Polk,    Pa Nov.  18 

Seymour.    Ind Nov.  18 

Lancaster,  O Nov.  18 

Long  Island  City,  N.  Y Nov.  IS 

Chicago,  111 Nov.  18 

Binghamton,    Tenn Nov.  18 

Indianapolis,   Ind Nov.  18 

Washington,    D.    C Nov.  18 

Guayaquil.  Ecuador  Oct.  7 

Trenton,    N.    J Nov.  18 

Muskegon,    Mich Nov.  IS 


Water  Supply. 

Fort    Robinson.    Neb Nov.  11 

Chicago.    Ill Nov.  11 

Pittsburg,    Pa Nov.  18 

Pensacola.  Fla Nov.     4 

Washington,    D.    C Nov.  18 

Wilmington.    Del Oct.  21 

Pittsburg.    Pa Nov.  11 

Las  Animas.  Colo Nov.  11 

Chicago,    111 Nov.  IS 

Meridian,    Miss Nov.     4 

Wenatchee.  Wash Nov.     4 

Reading,    Pa Nov.  18 

Chicago,    111 Nov.  IS 

Wilton.   Wis Nov.  18 

Yorkville.    Ill Nov.  18 

Covington,   Ga Nov.  18 

Meridian.    Miss Nov.  18 

Gridley,    Cal Nov.  IS 


Miscellaneous. 

Boston,  Mass., 

Street    Lighting, 
Harrisburg,   Pa., 

Planing  Mill, 
California  City  Point,  Cal., 
Coal  Hoisting  Tower, 
Fort  Myer,   Va., 

Fences,   Corrals, 
Plattsburg  Barracks,  N.  Y., 
Electric  Light  System, 
Chicago,    111., 

Cable   Work, 
Chicago,    III., 

Concrete  Work.  Excavation, 
San  Francisco,  Cal., 

Pier  and   Shed, 
Gendreau,  Que., 

Dam,  Bulkheads,   Etc., 
Devil's  Island,   N.  S., 

Breakwater   Extension, 
Chicago.   111., 

Dock  Work, 
San   Francisco,  Cal., 

Sea   Wall, 
Mobile,   Ala., 

Pump  Dredge, 
New  York,  N.  Y., 

Garbage  Removal, 
Cleveland,   O., 
Vacuum   Cleaning  System, 
Columbus,   Ind.,  _ 

Cut  Off, 
Pelee  Island,   Ont., 

Wharf   Extension, 
Canajoharie,   N.   Y.. 

Conduit. 
,  Johnstown.   Pa.. 

Electric   Lightmg, 

,  MIchipicoten,   Ont.,   

Wharf. 
.  Three  Rivers.   Que.. 

Dock  and   Ice   Breaker, 
,  Tampa,  Fla., 

Street   Lighting, 
,  Washington,  D.  C 

Wharf. 


Nov.  IS 
Nov.  IS 
Oct.  14 
Oct.  28 
Oct.  28 
Nov.  11 
Nov.  11 
Oct.  28 
Nov.  4 
Nov.  11 
Nov.  11 
Nov.  11 
Oct.  2'  • 
Nov.  18 
Nov.  4 
Nov.  18 
Nov.  4 
Nov.  IS 
Nov.  11 
Nov.  4 
Nov.  11 
Nov.  18 
Nov.  18 


Nov.  28.  St.    Louis,    Mo., 

Dry    Dock,  Oct.  28 
Nov.    30.  Lepreau,   N,   B., 

Retaining  Wall,  Nov.  11 
Dec,      1.  Fort  Robinson,   Neb., 

Electric  Light  Sv.stem,  Etc.,  Nov.   11 
Dec.      1.  New  York,   N.  Y., 

Aqueduct,  Nov,   18 
Dec.      2.   Fort  Sam  Houston.  Tex., 

Electric  Light  Line  Exten- 
sion      Nov.  11 

Dec.      4.  Niagara  Falls,  N.  Y., 

Tunnel,   Elevators,  Etc.,  Nov.  18 
Dec.      9.  Flathead,    Mont., 

Saw  and  Grist  .Mill,  Nov.  18 
Dec.    10.  Ottawa,  Ont., 

Steamer,  Nov.  18 
Dec.    11.  Cincinnati,  O., 

Power  House,  Nov.  18 
Dec.    12.  Chicago,   111., 

Pile  Pier,  Nov.     4 
Dec.    15.  Washington,  D.  C. 

Steam    Collier,  Nov.     4 
Jan.      4.  Hartford.   Conn., 

Street  Lightning,  Nov.  18 

Excavation,  Earth  and  Rock 

Nov.    20.  Cincinnati,   O., 

Embankment.  Nov.  11 
Nov.    20.  Warren.   Minn., 

Ditch   Work,  Nov.  11 
Nov.    20.  Eldora,   la.. 

Tile  Drain,  Nov.  11 
Nov.    20.  New  York,  N.  T., 

Dredging,  Nov.  18 
Nov.    21.  St.  Joseph,   III., 

Ditch  Work,  Nov.  18 
Nov.    21.  Greenville,  O., 

Ditch  Work,  Nov.  18 
Nov.    23.  Siblev.    la.. 

Ditch,  Tile  Work,  Nov.  11 
Nov.  30.  Los  Angeles,   Cal., 

Ditch   Work.  Oct.  21 
Dec.       1.  Hawaii, 

Dredging,  Sept.  it 
Dec.      1.  Tiffln,    O., 

Rock  E.xcavatlon,  Nov.  18 
Dec.      4.  .Springfield,    Mass., 

Earth  Dam,  Nov.  18 
Dec.      9.  Savannah,  Ga., 

Dredging,  Nov,  18 
Dee.    14.  Peoria,  III., 

Tile  Drains,  Nov.  18 
Deo.    22.  Esthervillc,   la.. 

Ditch,  Nov.  18 

Materials,Machines, Supplies, Tools, Etc. 

Ni'\'.    IS.   San  Krancisco.   Cal.. 

Pumps.    Turbines,  Nov.  11 
Nov.    19.  Grand    Rapids,    Mich., 

Pumping   Engine,  Nov.  11 
Nov.    19.  New  York,  N.  Y., 

Cement,  Nov.  18 
Nov.    20.  Fort  Mcintosh,  Tex., 

Boiler,   Heater.   Etc.,  Nov.     4 
Nov.    20.  Dallas,  Tex., 

Valves.  Nov.  18 
Nov.    21.  Chicago.   III., 

Freight  Elevators,  Nov.  11 
Nov.    21.  Boston,   Mass.. 

Air  Compressor.  Nov.  11 
Nov.    21.  Mare  Island.    Cal.. 

Air  Compressor,  Nov.  11 
Nov.    23.  Pittsburg.    Pa., 

Filter  Plant  Equipment,  Nov.  11 
Nov.    23.  Harrisburg,  Pa., 

nre  Apparatus,  Nov.  18 
Nov.    23.  Auburn,  Ind.. 

Pumping  System,  Nov.  18 
Nov.    24.  Meridian.  .Miss., 

Pumping   Engines,  Nov.     4 
Nov.    24.  Pekin,  III.. 

Boilers,   Pumps,  Etc..  Nov.     4 
Nov.    24.  Augusta.    Ga., 

Pump,  Power  Plant,  Nov.  11 
Nov.    24.  Newton   Falls,  O., 

Pumps,  Piping,  Etc.,  Nov.  18 
Nov.    24,  Amsterdam,  N.  Y., 

Pipe,   Specials,  Nov.  18 
Nov.    25.  Columbus,  O.. 

Transformers,  Etc.,  Nov.  18 
Nov.    27.  Grand  Rapids.  Mich.. 

Sewage  Pumping  Machinery,  Nov.  11 
Nov.    27.  Washington.  D.  C. 

Steel  Dump  Cars.  Nov.  11 
Nov.    28.  Denver,    Colo., 

Freight  Lift,  Nov.  11 
Nov.    28.  Chicago,  111., 

Street  Flushing  Machines,  Nov.  18 
Nov,    30.  Atlanta,    Ga., 

Motor,  Nov.  11 
Nov.    30.  Washington,    D.    C, 

Boilers,  Tanks.  Drills,  Etc.,  Nov.  18 
Nov.    30.  Los  Angeles.   Cal., 

Tees,  Bends,  Etc..  Nov.  18 
Dec.      1.  Edmonton,  Alberta. 

Granite.  Nov.  18 
Dec.      7.  Grand  Forks.  N.  Dak.. 

Fire   Hose,  Nov.  18 
Dec.      7.  Washington,   D.    C, 

Locomotives,  Nov.  IS 
Dec.      8.  Meridian.   Miss.. 

Pumping   Machinery,  Nov.  18 
Dec.      9.  Washington,  D.  C 

Towing  Machines,  Nov.  18 


20 


ENGINEERING-CONTRACTING 


\ol.  XXX.  No.  21. 


BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Pensacola.  Fla.— Unlll  Ni^v.  21,  b>-  County 
Commissioners.  A.  M.  McMillan.  Clerk,  for 
constructing  wooden  bridge  over  Little 
Bayou. 

Princeton.  Ind.— I'ntil  11  a.  m..  Dec.  S,  by 
Harry  H  Embree.  County  Auditor,  for  erec- 
tion  of   33    bridges. 

Wichita.  Kan.— Until  Dec.  5.  by  County 
Clerk,  for  erecting  bridges  as  follows:  One 
60-ft.  pile  bridge  over  Chlsholm  creek,  one 
16-ft.  pile  bridge  over  the  same  stro.im; 
one  60-ft.  steel  bridge  in  Morion  Township 
over  Spring  creek:  one  400-ft.  pile  bridge 
over  the  Ninneseali.  In  Viola  Townsliip;  one 
.100-ft.  pile  bridge  over  the  Ninncsoah  in 
Morton  Township,  and  an  SO-ft.  pile  bridge 
over  the  Cowskin  in  Waco  Township. 

Missoula.  Mont.— Until  10  a.  m..  Nov.  23. 
by  F.  L.  Smith.  County  Clerk,  for  construc- 
tion nf  a  bridge  over  the  Missoula  River  at 
Higpins  Ave..  Missoula.  Certified  check  for 
$5,000  required  with  bid. 

Caldwell,  O.— Until  11  a.  m.,  Nov.  21.  by 
County  Auditor,  for  re-rooflng  three  bridges 
with  2S-gauge  g.Tlvanized  sheet  iron. 

Columbus,  O. — Until  Deo.  16,  by  Board  of 
Public  Service,  according  to  leports,  for  con- 
struction of  approaches  and  superstructure 
of  West  Mound  St.  viaduct.  Approaches 
are  to  be  of  masonrv  and  superstructure  of 
steel.     Estimated   cost   is   $120,000. 

Philadelphia,  Pa.— Until  noon.  Nov.  20.  by 
George  R.  Stearns.  Director  Public  Works, 
for  constructing  a   bridge. 

Pittsburg,  Pa. — As  stated  in  our  last  issue 
bids  are  being  asked  by  F.  P.  Booth.  County 
Controller,  until  noon.  Nov.  25.  for  erecting 
Joint  county  bridge  over  the  Monongahela 
River  at  Monongahela.  This  is  a  readver- 
tisement.  the  low  bid  of  $215,000  at  a'  pre- 
vious letting  having  been  rejected.  The  fol- 
lowing is  a  general  description  of  the  plan 
and  kind  of  a  bridge  required:  Superstruct- 
ure— Three  trusses  455  ft.  long  each,  with  a 
24-ft.  roadway  on  which  are  two  street  car 
tracks,  one  6-ft.  sidewalk,  floors  and  all 
wood  work  of  treated  kreodone  construction. 
Substructure — Two  river  piers  of  stone  on 
pile  and  concrete  foundations  and  two  con- 
crete abutments  with  wings  and  reinforced 
with  steel.  Apnroaches  are  to  be  filled  and 
paved.  Wm.  "Wylie.  Engineer.  Washing- 
ton.  Pa. 

Barrie,  Ont. — Until  noon,  Nov.  24,  by  J.  T. 
Simpson,  Chairman  Bridge  Committee. 
County  of  Simcoe.  Barrie.  for  the  construc- 
tion of  a  steel  bridge  over  the  Nottawasaga 
River  near  its  mouth  (Vanvlack  P.  O.)  The 
bridge  will  be  a  steel  superstructure  of 
three  spans  (total  length  about  320  ft.)  set 
on  concrete  abutments  and  piers  on  pile 
foundations  and  h.Tving  earth  embankment 
approaches.  C.  H.  Mitchell.  Engineer,  Trad- 
ers   Bank    BIdg.,    Toronto.    Ont. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Prescott.  Ariz. — Until  2  o  m..  Nov.  28. 
trustees  of  School  District.  M.  B.  Hazeltine. 
Chairman,    for    constructing    school    building. 

Denver  Colo. — Until  noon.  Dec.  7.  by  Fred- 
erick R.  Rnss.  Chairman  Library  Commis- 
sion, for  furnishing  book  stack,  elevator. 
fixed  and  movable  furniture  and  electric  fix- 
tures. A.  R.  Ross.  Architect.  16  East  42d 
St..    New   York    City. 

Louisville.  Ky.— Until  noon.  Nov.  20.  by 
Board  Public  Works.  42  City  Hall,  for  fur- 
nishing and  placing  necessary  marble  work 
in    annex   to   city   hall. 

Coldwater,  Mich.— I'ntil  3  p.  ra..  Dec.  22. 
by  James  Knox  Taylor.  Super\'lsing  Archi- 
tect, for  the  construction  Hnoluding  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
conduits  and  wiring)  of  the  postofflce  at 
Coldwater. 

St.  Joseoh.  Mo.— Until  7:30  p.  m..  Nov.  30. 
by  School'Dlrectors.  H.  H.  Smith.  Secretary, 
for  erection  of  new  Robidoux  school.  Eckel 
&  Bosohen.  Architects.  6th  and  Edmond  Sts. 

Brooklyn.  N.  Y.— Until  10  a.  m..  Nov.  25,  by 
Board  of  Health.  55th  St.  and  6th  .Xve..  for 
labor  aiifl  materials  to  erect  and  complete  a 
laundry  building,  together  with  all  necessary 
alterations  and  other  woik  inc'dental  there- 
to, on  the  grounds  of  the  Kingston  Ave.  Hos- 
pital at  Kingston  Ave.  and  Penlmore  St.. 
Brooklyn. 

Canton,  N.  Y. — Until  3  n.  m.,  Dec.  2.  by  Dr. 
Almon    Gunnison,    President     St.    Law-rence 


Universilv.  for  construction  complete,  in- 
cluding heating,  plumbing  and  eliclrlc  work 
for  11  dairy  building  at  the  Stale  School  of 
Agriculture.  St.  Lawrence  University. 
Franklin  B.  Ware,  State  Architect.  Al- 
bany,   N.   Y. 

Fort  Hamilton  (Brooklyn),  N.  Y.— Until  11 
a.  ni..  Dec.  1.  by  the  Constructing  Q.  M.. 
for  the  construction,  heating,  plumbing  a.na 
electrical  wiring  of  one  double  set  barracks, 
one  double  set  non-commlssloncd  oHlcers 
quarters  and  one  double  set  of  firemen  s 
quarters. 

New  York,  N.  Y.— Until  2  p.  m.,  Nov  30. 
by  Alfred  Brooks  Fry.  Chief  Engineer.  L.  S. 
Custom  House,  for  certain  alterations,  main- 
ly on  first  and  mezzanine  floors  of  L.  b. 
Court  House  and  Post  Office.  New  York. 

Harrlsburg,  Pa.— See  under  Bids  Asked— 
Miscellaneous— for  bids  wanted  for  planing 
mill    construction. 

Wilkensburg.  Pa.— Until  Nov.  21.  b>-  John 
M  l.iiulsev.  Secretary  Board  of  Education, 
for    constructing    high    school    building. 

Providence,  R.  1.— Until  Nov.  27,  by  D.  F. 
Havden.  Clerk  Board  of  Education,  for  con- 
struction of  a  6-room  school  building  on 
East  and  Summit  Sts. 

Fort  Meade,  S.  Dak.— Until  10  a.  m..  Dec. 
14,  by  Capt.  L.  C.  Scherer.  Constructing  Q. 
M.,  for  constructing  three  cavalry  stables 
and  one  quartermaster  storehouse,  and  for 
installing  plumbing,  steam  heating,  electric 
wiring  and  electric  lighting  fixtures  in  build- 
ings specified. 

Seattle,  Wash.— Until  3  p.  m..  Dec.  21.  by 
James  Knox  Taylor,  Supervising  Architect. 
Washington.  D.  C.  for  the  construction  of 
the  U.  S.  Government  Buildings  at  the  Alas- 
ka-Yukon-Pacific Exposition  at   Seattle. 

Madison.  Wis.— Until  noon.  Dec.  IS.  by 
Lew  F  Porter.  Secretary  Capitol  Commis- 
sion, for  furnishing  and  erecting  steel  work 
of  south  wing  and  central  portion  of  the 
State  Capitol,  now  under  construction.  Geo. 
B.  Post  &  Sons.  Architects.  347  Fifth  Ave.. 
New  York.  Official  advertisement  will  be 
found   elsewhere  in   this  issue. 

Wausau,  Wis. — Until  Dec.  10.  by  A.  Bren- 
demuehl.  Chairman  Building  Committee,  for 
erection  of  church  for  St.  Stephen's  Evan- 
gelical   Lutheran    Congregation. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Gadsden.  Ala.— Until  Nov.  19.  by  W.  M. 
Wilson.  City  Engineer,  for  sidewalk  con- 
struction. 

Oakland,  Cal.— Until  Nov.  23.  by  County 
Supervisors,  for  grading,  macadamizing  and 
curbing   on    Cleveland    Ave. 

Denver,  Colo. — Until  noon.  Dec.  7.  by 
Frederick  R.  Ross.  Chairman  Building  Com- 
mittee, for  grading  library  lot  and  sidewalk 
area  and  for  putting  in  curbs,  walks,   etc. 

Elkhart,  ind.— Until  10  a.  m..  Nov.  25.  by 
T.  G.  Wilkinson.  Citv  Clerk,  for  paving  South 
Main  St.  with  sheet  asphalt.  Estimated  cost 
J15.22T.     A.  M.   Smith.  City  Engineer. 

Vernon,  Ind. — Until  11  a.  m..  Dec.  7.  by  I. 
L.  Thomas.  County  Auditor,  for  constructing 
2%    miles  of  pike  road   in  Vernon   Township. 

Wabash,  Ind.— Until  10  a.  m..  Dec.  S.  by 
J.  P.  Noftzger.  County  Auditor,  for  grading, 
draining  and  graveling  highway  in  Waltz 
Township. 

Marquette.  Mich.— Until  5  p.  m.,  Nov.  20. 
hv  Park.  Cemetery  and  Street  Commission. 
J."  F.  Anderson.  Clerk,  for  grading  and 
macadamizing   portion   of   Division    St. 

Kansas  City,  Mo.— Until  2:30  p.  m  ,  Nov. 
20,  hv  Robert  W.  Goodnow.  Secretary  Board 
Public  Works,  for  four  contracts  for  con- 
structing  asphalt    pavements. 

Hillsdale,  N.  J.— Until  S:30  p.  ra..  Nov.  2S. 
bv  Wm.  W.  Banta.  Township  Clerk,  for 
grading  and  macadamizing  several  streets 
for  a  total  distance  of  2.656  miles  N.  G. 
Hering.  Jr..  Township  Engineer.  Hillsdale. 
Bids  are  also  asked  until  S  p.  m..  Nov.  28. 
for   similar   work   on   5.33    miles   of    streets. 

Brooklyn.  N.  Y.— Until  11  a.  m..  Nov.  25. 
by  Bird  S.  Coler.  Borough  President,  for 
iiuprovement  of  portions  of  several  streets 
by  regulating,  repaying  and  paving  with 
asphalt  and  granite  on  a  concrete  founda- 
tion the  roadways,  also  for  regubiling.  grad- 
ing, curbing  and  laying  crosswalks  and  side- 
walks on  various  streets. 

Brooklyn,  N.  Y. — Until  3  p.  m..  Nov.  19. 
bv  Pni-k  Board.  Arsenal  Bldg..  5th  Ave  and 
64th  St  .  New  York,  for  regulating,  grading 
and  paving  or  repaying  with  asphalt  pave- 
ment on  a  foundation  of  concrete  the  road- 
way   of    McLaughlin    Park,    between    Bridge 


and  Jay  Sts..  Borough  of  Brooklyn.  Securi- 
ty   reiiuired    Is    $1,000. 

Long  Island  City  (L.  I.)  N.  Y.— Until  11 
a.  m.,  Nov.  21.  by  Lawrence  Gresser.  Pres- 
ident Queens  Borough,  for  street  Improve- 
ments consisting  of  regulating  and  re,javlng 
with  granite  block  pavement  on  a  sand 
foundation,  paving  with  wood  block  pave- 
m<fnt  on  a  concrete  foundation,  paving  with 
aspbalt  block  pavement  on  a  concrete  foun- 
dation, regrading.  curbing,  recurbing  and  re- 
paving  with  wood  block  pavement  on  a  con- 
crete   foundation    on    several    streets. 

New  Brighton  (S.  I.)  N.  Y.— Until  noon. 
Nov.  24.  by  George  Cromwell.  President 
Richmond  Borough,  for  improving  portions 
of  several  streets  by  regulating  and  repaying 
with    wood    block   on    concrete   foundation. 

New  York,  N.  Y.— Until  noon.  Nov.  19, 
bv  Allen  N.  Spooner.  Commissioner  Docks, 
Pier  A.  Battery  PI.,  for  labor  and  materials 
required  for  repairing  asphalt  pavement  on 
North    and    East    Rivers. 

Bowling  Green,  O.— Until  1:30  p.  m..  Nov. 
20.  by  Board  of  Public  Service.  Alex  Wil- 
liamson. Clerk,  for  improvement  of  Lehman 
Ave.  Certified  check  for  $100  required  with 
bid. 

Cincinnati,  O. — Until  noon.  Nov.  20,  by 
County  Commissioners.  Fred  Dreihs.  Clerk, 
for  the  following  county  work:  Under  Spec- 
ifications No.  801.  For  repair  of  the  Cleves 
road  along  the  east  bank  of  the  Great  Miami 
River,  from  Jordan  road  to  Harrison  pike. 
Miami   Township. 

Oakley  (P.  O.,  Cincinnati)  O. — Until  noon. 
Nov.  19.  by  Oscar  Nasche.  Village  Clerk,  for 
constructing  4 -ft.  cement  sidewalks. 

Columbia,  S.  C— Until  Nov.  23.  by  County 
Commissioneis.  T.  I.  Weston.  County  Engi- 
neer, for  constructing  concrete  sidewalks 
and  curbing  around  county  court  house. 

Aberdeen,  Wash. — Until  5  p.  m..  Nov.  25, 
by  P.   F.  Clark.  City  Clerk,  for  paving. 

Milwaukee,  Wis.— Until  10:30  a.  m..  Nov. 
20.  by  Board  Public  Works.  Charles  J. 
Poetsch.  Chairman,  for  grading  and  paving 
with  stone  all  alleys  in  block  3.  Valley  View 
Land  Co.'s  subdivision  No.  1.  and  block  1. 
Valley  View  Land  Co.'s  subdivision  No.  2. 
in  the  23d  ward.  Certified  check  for  $510 
required    with    bid. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington.  D.  C. — Until  noon.  Nov.  30, 
by  District  Commissioners.  427  District 
Bldg..   for   constructing  concrete  sewer. 

Covington.  Ga. — See  under  Bids  Asked — 
Water    Supply. 

Chicago,  111. — See  under  Bids  Asked — 
Water   Supply. 

Chicago,  III, — Until  11  a.  m..  Nov.  25.  by 
Board  Local  Improvements.  C.  A.  V.  Stand- 
ish.  Secretary,  for  constructing  drains  in  a 
system  of  streets:  also  for  five  contracts 
for   constructing  sewers. 

Indianapolis,  Ind. — Until  Nov.  26.  by  Board 
Public  Works,  for  constructing  market 
house  sewer  system,  and  three  other  sew- 
ers. 

Seymour.  Ind. — 'Until  7  p.  m.,  Nov.  23,  by 
Fred  Everback.  City  Clerk,  for  constructing 
storm  sewer.  Certified  check  for  $50  re- 
quired with  bid. 

Marquette,  Mich.— Until  5  p.  m.,  Nov.  20. 
by  Park  Cemetery  and  Street  Commission. 
.1.  F.  .\nderson.  (Tlerk.  for  constructing  an 
S-ln.  and  a  6-in.   tile  sewer  in  Division  St. 

Muskegon,  Mich. — Until  noon.  Dec.  7.  by 
B.  H.  Tellman.  City  Recorder,  for  material 
and  labor  for  constructing  sanitary  sewer  in 
Clinton    St. 

Aurora.  Neb.— Until  10  a.  m.,  Nov.  21.  by 
Dennis  Savior.  Citv  Clerk,  for  constructing 
6  250  ft.  S-in.  vitrified  pipe  sewer,  20  man- 
holes and   200    6-in.    connections. 

Trenton.  N.  J.— Until  S  p.  m..  Dec.  1.  by 
Harry  B.  Salter.  City  Clerk,  for  construct- 
ing   two   sewers. 

Long  Island  City  (L.  I.),  N.  Y.— Until  11 
a.  m..  Nov.  24.  by  Lawrence  Gresser,  Presi- 
dent Queens  Borough,  for  sewer  construc- 
tion. 

Lancaster.  O.— Until  noon,  Nov.  24.  by 
Board  Public  Ser\Mce.  Geo.  Cunningham. 
Clerk,  for  constructing  24-ln.  storm  water 
sewer. 

Harrlsburg,  Pa.— Until  noon.  Nov.  21.  by 
W.  W.  Caldwell.  Commissioner  of  Highways, 
for    constructing  sewers    in   Beverly   Place. 

Polk.  Pa.— Until  3  p.  m..  Nov.  23.  by  Trus- 
tees of  the  State  Institution  for  Feeble- 
Minded  of  Western  Penn.sylvania.  at  the  In- 
stitution. J.  M.  Murdock.  Superintendent. 
Polk,  for  the  construction  of  a  sewer  sys- 
tem  and   sewage  disposal   plant   for   the   In- 
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stitution.  Work  on  the  disposal  plant  con- 
sists of  3.700  cu.  yds.  of  excavation.  1.000 
cu.  vds.  of  concrete.  30  tons  of  c.-i.  pipe  and 
specials  and  3.500  ft.  of  sewer  pipe,  with 
all  connections  and  appurtenances.  ^^'o^k 
on  the  sewer  system  consists  of  two  miles 
of  sewers.  6  ins.  x  12  in.i;.  in  diameter.  27 
concrete   nianlujlos  and   appurtenances. 

Binghan^ton  (P.  O.  Memphis),  Tenn.— Un- 
til noon.  Nov,  25.  by  J.  A.  Omberg.  Jr..  En- 
gineer. 60S  Goodwyn  Institute.  Memphis. 
Tenn..  for  constructing  sewer  system  for 
this  town,  to  consist  of  about  13.000  ft.  of 
•i-in.   to  15-in.   sewers. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Gridley,  Cal.— Until  noon.  Dec.  14.  by  F.  G. 
Moesch,  Citv  Clerk,  for  erecting  steel  tank 
and  tower.  Specifications,  etc..  are  on  file 
at  office  of  Engineerine-Contracting.  355 . 
Dearborn  St..  Chicago.  111.  Official  adver- 
tisement will  be  found  elsewhere  in  this  is- 
sue. 

Washington,  D.  C— Until  noon.  Nov.  21. 
bv  District  Commissioners.  Room  427.  Dis- 
trict Bldg..  for  an  auxiliary  water  system 
and  fire  protection  for  the  Home  for  the 
Aged  and  Infirm.  Subdivisions  of  Bellevue 
and    Blue    Plains.    District    of    Columbia. 

Covington,  Ga.— Until  3  n.  m..  Dee.  21,  by 
C.  C.  Brooks.  Chairman  Commissioners,  for 
constructing  water  and  sewerage  systems 
for  the  citv.  Water  works  system  will  em- 
brace about  400  tons  of  C-in.  to  10-in.  cast 
iron  pipe,  one  loxllO-ft.  stand  pipe,  two 
compound  pumping  engines,  one  turbine 
pump  and  motor,  brick  pumping  station, 
settling  basin  and  clear  water  basin.  Sewer 
system  will  embrace  five  miles  of  6-in.  to 
15-in.  vitrified  clay  pipe  sewers,  etc.  J.  B. 
McCrary  &  Co.  Engineers.  Empire  Bldg.. 
Atlanta.  Official  advertisement  will  be 
found   elsewhere    in   this   issue. 

Chicago,  III.— Until  Nov.  23.  by  William 
McLaren.  Superintendent  Public  Service.  519 
Cook  County  Court  House  for  all  the  work 
embraced  in  the  plans  and  specifications  for 
the  water  supply  and  fire  protection  and 
sewers  and  sewage  disposal  for  the  new 
Cook  Countv  Infirmary,  to  be  erected  at 
Oak  Forest.  111.,  located  on  the  C.  R.  I.  &  P. 
R.  R..  about  IS  miles  from  Chicago,  in  ac- 
cordance with  the  plans  and  specifications 
prepared  b>-  Holabird  &   Roche.  -Architects 

Chicago,  III. — Until  11  a.  m..  Nov.  25.  by 
Board  Local  Improvements,  C.  A.  V.  Stand- 
ish.  Secretary,  for  three  contracts  for  con- 
structing  water  supply  pipes. 

Yorkville,  III — Until  S  p.  ra..  Dec.  1.  by  Dr. 
McClellan.  Chairman  Water  Works  Commit- 
tee, for  the  construction  of  a  concrete  res- 
ervoir: for  15-HP.  gasoline  engine.  250-gal- 
lon-per-minute  rotary  pump.  5.915  ft.  6-in. 
c.-i.  pipe,  laid:  pump  house.  H.  D.  Hallett. 
Consulting   Engineer.    Aurora.    HI. 

Meridian,  Miss.— Until  6  p.  m.,  Dec.  S. 
(nostponement).  by  Water  Works  Commis- 
sion. W.  F.  Wilcox.  Engineer,  for  construc- 
tion  of  reinforced   concrete   reservoir. 

Pittsburg,  Pa.— Until  10  a.  m..  Nov.  19.  by 
James  P.  Shaw.  Director  Charities  and  Cor- 
rection. 511  Fourth  Ave.,  for  drilling  and 
casing  an  S-in.  artesian  well  on  city  farm. 
Marshalsea. 

Reading,  Pa.— Until  7:30  p.  m.,  Nov.  24. 
bv  Board  of  W'ater  Commissioners.  Emil  L. 
Kfuebling.  Engineer.  25  North  11th  St.,  for 
building  about  S.OOO  ft.  of  60-in.  reinforced 
conduit  and  appurtenances  for  raw  water 
for   Maiden    Creek   sand   filters. 

Wilson,  Wis.— Until  8  o.  m..  Dec.  1.  by 
W.  F.  Vogel.  Village  Clerk,  for  constructing 
complete  water  works.  The  work  will  com- 
prise approximately:  A  distribution  pipe  line 
system:  a  reinforced  concrete  or  masonry 
resen-oir.  60.000  and  85.000  gallons  capacity; 
a  10-HP.  deen  well  geared  base  gasoline 
engine:  a  brick  building  16  ft.  x  18  ft.,  and 
S-in.  well  100  ft.  deep.  Certified  check  for 
$500  for  complete  system  or  J150  for  each  of 
the  three  portions  required  with  bid.  Oscar 
Claussen.  Consulting  Engineer.  St.  Paul. 
Minn. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Savannah.  Ga.— Dredging. — Until  Dec.  9. 
bv  Col.  Dan  C.  Kingman,  U.  S.  Engrs.,  for 
dredeing  in  waterway  between  Savannah 
and    Fernandina.    Fla. 

Peoria,  III.— Tile  Drains. — Until  2  p.  m.. 
Dec.  14.  by  Commissioners  of  the  Hallock 
and  Medina  Drainage  District,  at  office  of 
W.    S.    Kellogg.    -Attorney.    100    S.    Jefferson 


Ave..  Peoria,  for  furnishing  and  laying  31.757 
ft.  of  drain  tile  ranging  in  size  from  8-ln. 
to  30-ln.  di.ameter.  Harmon  Engineering 
Co..  Engineers.  120  Fredoni.i  -Ave..  Peoria. 
Official  advertisement  was  in  our  Nov.  11 
Issue. 

St.  Joseph,  III — Ditch  Work— Until  9  a. 
m.,  Nov.  21.  by  Commissioners  of  Union 
Drainage  Ditch  No.  2.  C.  H.  Kiengle.  Attor- 
ney,   for   work   on   main   open   ditch. 

Esthervllle,  La.— Ditch.— Until  1  p.  m., 
Dec.  22.  Iiy  S.  R.  Stedman.  County  Auditor, 
for  constiiicting  joint  ditch  No.  42  between 
Emmet   and    F'aio   Alto  Counties. 

Springfield,  Mass.— Earth  Dam.  Etc.  — Until 
2  p.  m..  Dec.  4.  by  Water  Commissioners, 
ETIbert  E.  Lochridge.  Cliief  Riginet  r.  43 
Bridge  St..  for  the  construction  of  an  earth 
dam  as  included  under  Little  Ri\er  Water 
Supply.  Contract  No.  5.  The  worls  includes 
the  construction  of  an  earth  dam  contain- 
ing 135.000  cu.  yds.  roiled  embanknt*-nt.  three 
miles  of  roads,  gate  house,  spillway,  etc. 
Hazen  &  Whipple.  Consulting  Engineers.  103 
Park    Ave.    New    York. 

New  York,  N.  Y.— Dredging.— Until  noon. 
Nov.  20.  bv  .Mien  N.  Spooner.  Commissioner 
of  Docks.  Pier  A.  Battery  PI.,  for  the  fol- 
lowing work:  Contract  No.  1141.  dredging 
about  25.000  cu.  yds.  of  material  in  the 
Boroughs  of  Manhattan.  Brooklyn.  Queens, 
the  Bronx  and  Richmond:  dredging  about 
200,000   cu.    yds.    on    the    North    River. 

Greenville.  O.— Ditch  Work— Until  10  a. 
m..  Nov.  21.  by  James  R.  Marker.  County 
Engineer,  for  constructing  Richter  ditch  in 
Brown  Township,  estimated  to  cost  $1,765. 
Work  includes  7.146  ft.  of  10-in.  to  22-in    tile. 

Tiffin,  O. — Rock  Excavation. — Until  Dec.  1. 
by  C.  J.  Peters.  County  Engineer,  for  work 
on  Silver  Creek,  princinaliy  rock  excavation. 
Estimated  cost  is  $15,000. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Hartford.  Conn. — Street  Lighting. — Until 
Jan.  4.  by  Board  of  Contract  and  Supply,  for 
lishtirs  streets  for  five  years.  All  bids  for 
this    work    were    recently    rejected. 

Washinaton.  D.  C— Wharf —L'ntil  noon. 
Nov.  27  by  the  Light  House  Engineer.  Bal- 
timore. Md..  for  materials  and  labor  for  the 
construction  of  a  lighthouse  depot  wharf  at 
the  intc'section  of  O  and  Water  Sts.  Wash- 
ington. D.   C. 

Columbus,  Ind.— Cut-Oft.— Until  10  a.  m., 
Nov.  21.  by  John  M.  Davis.  Countv  .Auditor, 
for  constructing  cut-oft  of  Flatrock  River. 

Tampa,  Fla.— Street  Lighting —Until  Nov. 
27.  bv  Citv  Clerk,  for  lighting  streets  with 
100    or    more    electric    arc   lights. 

Boston,  Mass.— Street  Lighting.— Guy  C. 
Emerson.  Superintendent  of  Streets.  47  City 
Hall,  invites  parties  having  street  lighting 
ap:;aratus  adapted  to  systems  other  than  the 
present  svstem  of  low-pressure  gas  mantles 
to  demonstrate  if  they  so  desire,  during  the 
continuance  of  the  present  contract  for 
street  lighting,  with  a  view  to  the  improve- 
ment of  the  present  svstem  upon  the  expira- 
tion of  the  present  contract  on  Sept.  15.  1909. 

Flathead,  Mont Saw  and  Grist  Mill —Un- 
til 2  p.  m..  Dec.  9.  hv  Commissioner  of  In- 
dian Affairs.  Washington.  D.  C  tor  furnish- 
\vs  materials  and  labor  necessary  to  con- 
struct and  complete  a  flour  and  sawmill  at 
Ronan  Subagency.  Flathead.  Mont.  Fur- 
ther information  may  be  oljtained  from  Sam- 
uel Bellew.  v.  S.  Indian  Agent,  Jocko.  Mont. 

Canajoharie,  N.  Y.— Conduit. — Until  Nov. 
23  for  the  construction  of  a  vitrified,  mul- 
tiple duct  conduit  in  Church  St..  Canajoha- 
rie. The  work  consists  of  about  900  ft.  of 
conduit  with  the  necessary  laterals  and  ap- 
mirtenances.  Chas.  E.  Perry.  Engineer, 
Canajoharie. 

New?  York,  N.  Y.— Aqueduct — Until  11  a. 
m  .  Dec.  1.  bv  Board  of  Water  Supply.  Thos. 
Hassett.  Secretary.  299  Broadway,  for  con- 
tract 36  for  the  construction  of  the  north 
half  of  the  Wallkill  pressure  tunnel,  a  tun- 
nel in  rock  crossing  under  the  vallev  of  the 
Wallkill  River,  with  three  shafts  350  to  4  SO 
ft.  in  depth,  and  a  short  stretch  of  plain 
concrete  conduit,  known  as  cut-and-cover 
aqueduct:  and  for  contract  37  for  the  con- 
struction of  the  south  half  of  the  Wallkill 
nressure  tunnel,  with  three  shafts  350  to  400 
ft.  in  depth,  and  a  short  stretch  of  plain 
concrete  conduit,  known  as  cut-and-cover 
aqueduct.  The  pressure  tunnel  will  be  cir- 
cular. 141A  ft.  inside  diameter,  and  the  aque- 
duct 17  ft.  high  by  im  ft  wide  inside.  The 
work  is  located  in  the  towns  of  New  Paltz 
and   Gardiner.    UHster   County.    New   York. 

New  York.  N.  Y. — Garbage  Removal — Un- 
til noon.  Nov.  20.  bv  Commissioner  of  Street 
Cleaning.  13  Park  Row.  for  the  collection 
and  removal  of  all  ashes,  garbage  and  other 


light  refuse  and  lubbish  In  specified  dis- 
tricts of  the  Borough  of  the  Bronx,  and  In- 
wood  and  Marble  Hill  in  the  Borough  of 
Manhattan. 

Niagara  Falls,  N.  Y.— Tunnel.  Elevators. 
Etc.— Until  10:;'.0  a.  m.,  Dec.  4,  by  Edward 
H.  Perrv.  Superintendent  State  Reservation, 
for  (1)  construction  complete,  including 
plumbing,  electric  heating  and  lighting  for 
shaft  and  tunnel,  and  inclined  foot  path: 
and  (2)  for  elevators,  including  machinery, 
at  the  State  Reservation.  Niagara  Falls.  N. 
V.  Franklin  B.  Ware,  State  Architect.  Al- 
liany.    N.    Y. 

Cincinnati,  O.— Power  House.— Until  2  p. 
m  .  Dec.  11.  hri-  Col.  Wm.  I.  Rossell,  U.  5. 
Engrs.,  for  building  a  power  house  at  Dam 
No.  37,   Ohio  River. 

Harrisburg,  Pa.— Planing  Mill. — Ensmmgcr 
Lumber  (^o..  Harrisburg.  will  receive  pros- 
pective plans  with  an  estimated  cost  <if  the 
plans  are  accepted)  for  the  erection  of  a 
planing  mill.  6S  ft.  wide  by  200  ft.  long,  one 
story  high.  including  three  assembling 
rooms,  for  stair  building  department,  sash 
department  and  frame  department.  Boilers 
and  engine  room  at  opposite  sides.  Exhaust 
ste.am  dry  kilns  to  accommodate  200.000  ft. 
of  lumber.  Ground  plot  perfectly  level,  and 
includes  eight  acres.  Building  of  brick  or 
concrete  and  iron  structural  roof. 

Ottawa,  Ont. — Steamer. — Until  noon,  Dec 
10.  by  G.  J.  Desbarats.  Deputy  Minister  of 
Marine  and  Fisheries,  for  the  construction  of 
a  twin-screw  steel  steamer  for  the  hydro- 
granhic  service  on  the  Atlantic  coast,  of  the 
following  leading  dimensions:  Length  over 
•III.  173M>  ft.:  breadth  of  beam,  moulded.  29 
ft.:  depth.  15^4  ft.:  to  be  delivered  at  Sorel, 
in    the  Province   of  Quebec. 

Haterials.Machines, Supplies, Tool, Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cal.— Tees.  Bends,  Etc. — Un- 
til Nov.  30.  hv  Water  Board.  440  South  Hill 
St..  for  furnishing  cast  iron  tees,  crosses, 
bends,   etc. 

Washington,  D.  C. — Towing  Machines. — 
Until  Dec.  9.  by  Capt.  F.  C.  Boggs.  General 
Purchasing  Officer.  Isthmian  Canal  Commis- 
sion, for  furnishing,  under  Circular  4S0.  12 
towin,g  machines. 

Washington,  D.  C. — Boilers,  Tanks.  Drills. 
Etc.— Until  10:30  a.  m.,  Nov.  30.  by  Capt. 
F.  C.  Boggs.  General  Purchasing  Officer. 
Isthmian  Canal  Commission,  for  furnishing 
under  Circular  47S.  the  following:  Marine 
boilers,  automatic  water-measuring  tanks, 
oil  filter,  electric  drills,  wood-boring  ma- 
chine, reamers,  condenser  tubes,  steel,  cop- 
per, zinc,  wire  cable,  metallic  packing, 
trench  braces,  tamping  sticks,  wooden 
mauls,  tool  handles,  hose  attachments,  holts, 
nails  hooks  and  eyes,  hinges,  locks,  cutlery, 
ice  picks,  kitchen  utensils,  glass  dishes,  ice- 
cream freezers,  water  coolers  and  filters, 
garbage  cans,  oil  cans.  cots,  furniture,  chair 
bottoms,  bed  snrings.  cotton  waste,  tallow. 
soap-  lubricating  grease,  belt  dressing,  oils. 
gasoline,    etc. 

Washington,  D.  C— Locomotives. — Until 
10:30  a.  m..  Dec.  7.  by  Capt.  F.  C.  Boggs 
General  Purchasing  Officer.  Isthmian  Canal 
Commission,  for  furnishing,  under  Circular 
479.    ten    narrow   gauge   locomotives. 

Chicago,  ill. — Street  Flushing  Machines. — 
Until  11  a.  m..  Nov.  28.  by  Department  Pub- 
lic Works.  200  Randolph  St.  for  furnishing 
and  delivering  39  street  flushing  machines. 

Yorkville.  III. — Engine.  Pump. — See  under 
Bids    .Asked— Water    Supply. 

Auburn,  Ind. — Pumning  System. — Until  1 
p.  m..  Nov.  23.  by  John  M.  Davis.  County 
-Auditor,  for  furnishing  and  erecting  com- 
plete pumping  system   for  county  asylum. 

Meridian,  Miss. — Pumping  Machinery. — 
Until  6  n.  m..  Dec.  8  (postponementi  by 
Water  Works  Commission.  W.  F.  Wilcox, 
Engineer,  for  furnishing  and  erecting  one 
5.000,000  gallftn.  horizontal  cross  compound 
crank    and    fly    wheel    pumping    engine. 

Grand    Forks.    N.    Dak. — Fire    Hose.  — Until 

4  p.  m..  Dec.  7,  hv  W,  H,  .Alexander.  Citv 
.Auditor,  for  furnisliing  1.000  ft.  of  2%-in  fire 
liose. 

Amsterdam,    N.    Y.— Pipe.    Specials.— Until 

5  p.  m.  Nov.  24.  bv  Chas.  C.  Yund.  Presi- 
dent Water  Commissioners,  for  furnishing 
cast  iron  water  pipe  and  special  castings 
in  the  following  ouantitles  for  Hanns  Creek 
Conduit  No.  2:  30-in.  straight  piping.  3.538 
tons:  24-in.  straight  piping.  3.844  tons; 
sm.Tll  sizes,  straight  pining.  1S\i  tons;  30-in. 
special  castings.  25  tons:  24-in.  special  cast- 
incs.  20  tons:  30-in.  inspection  castings,  IS 
tons:  24-in.  inspection  castings.  20  tons.  J. 
R.  Snell.  Sunerintendent  Water  Works.  Of- 
ficial advertisement  will  be  found  elsewhere 
in   this   issue. 
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New  York,  N.  Y.— Cement.  — Until  noon 
Nov,  19,  b.v  Allen  N.  Spooner.  Commissioner 
of  Docks,  Pier  A,  Battery  PI.,  for  furnishing 
and  (lollvcrInK  the  followltiK:  Cln.-is  1-A. 
B.OOO  bills,  of  cement;  Class  1-H.  20,000  bags 
of  cement. 

Niagara  Falls,  N,  Y.— Elevators— See  un- 
der  liids   Asked— Miscellaneous. 

Columbus,  O.— Tr.Tnsformers,  Etc.— Until 
Nov.  L'.-i.  I.y  Capi.  H.  J.  Ulrsch.  Constructing 
Q.  M..  Cnlumlnis  Parrncks.  for  furnlshhiB 
and  Instnllins  transformer,  etc.,  and  makliiK 
underground  electric  service  connections  to 
new  post  hospital,  new  bakery,  disinfecting 
plant  and  new  hospital  corps  Sergeants' 
Quarters   at    this    Post. 

Newton  Falls,  O.— Pumps.  Piping,  Etc — 
I'm II  noon.  Nov.  lN.  liv  Trustees  Public  Af- 
fairs, r.  W,  Smith.  Clerk,  fur  the  following: 
Pumps  fur  water  service,  feed  water  heat- 
ers, holler  feed  pumps,  boiler,  air  compres- 
sor, air  lifts  and  piping.  Reliance  Engineer- 
ing ("n.  Englne'^rs.  Fourth  National  Bank 
Bldg.,    (inrinnatl.    O. 

Harrisburg,  Pa.— Fire  Apparatus.— Until 
noon,  Nov.  23.  by  C.  -V.  Garverich.  Chief 
Fire  Department,  for  furnishing  So  ft.  auto- 
matic aerial  truck,  and  for  a  double  35-gaI- 
lon  combined  chemical  engine  and  reel  hose 
wagon. 

Dallas.  Tex.— Valves.— rntil  3  p.  m.,  Nov. 
20.  by  J.  n.  Winslett.  City  Secretarv,  for 
furnishing  f.  o.  b.  cars,  Dallas,  one  ear  load 
of  valves,  as  follows:  2  sluice  gates,  30  in. 
wide  by  60  in,  high;  2  30-in.  gate  valves,  low 
pressure;  4  24-in.  gate  valves,  high  pressure; 

4  20-in.  gate  valves,  high  pressure;  1  S-in. 
gate  valve,  low  pressure;  ,'>6  6-in.  gate 
valves,  high  pressure;  3  IS-ln.  valves,  high 
pressure;     6     16-in.     valves,     high     pressure: 

5  12-in.  valves,  high  pressure;  14  10-in. 
valves,  high  pressure;  6  S-in.  valves,  high 
pressure:    6    4-in.    valves,    high    pressure. 

Edmonton,  Alberta.— Granite —Until  noon. 
Dec.  1.  by  Jnhn  Stocks.  Deputy  Minister  of 
Public  Works,  for  the  supply  and  deliver\ 
of  all  granite,  cut  and  ready  to  set.  which 
may  be  required  in  connection  with  the  Par- 
Hament  Buildings  now  being  erected  in  the 
City  of  Edmonton.  The  approximate  amount 
xequired    is   .Trj.t.'.n    en.    ft. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
Tently: 

Headland,  Ala.— Church.— J.  C.  Monk  for 
tuildins  Baptist  church;  to  be  of  brick  and 
to  cost  ?10,000, 

Fresno,  Cal. — Railroad  Work. — Shattuck- 
Edenger  Co.,  Los  .\ngeles,  Cal.,  for  con- 
structing 3^  miles  of  standard  gage  railway 
for  the  Fresno  Copper  Co. 

Lincoln,  Cal. — Library. — Hoyt  Bros.,  Santa 
Rosa,  Cal.,  for  erecting  Carnegie  library 
building  here. 

Los  Angeles,  Cal.— Sewers. — C.  H.  Luther. 
at  $2,400,  for  constructing  storm  sewer  in 
Second  St.:  B.  M.  Crecevich,  at  $1,810,  for 
constructing  sewer  in   Sunset   Boulevard. 

Oakland,  Cal. — Bridge.— Latus  &  Layaz. 
Oakland.  Cal..  at  $2,523,  for  constructing  con- 
crete ai'ch  bridge  over  Peralta  Creek  at 
Galindo   St. 

Petaluma,  Cal. — Bridge. — Wm.  L.  Call,  for 
constructing  bridge  ever  Green  Valley  Creek 
for  County. 

Hartford,  Conn. — Road  Work. — O.  T.  Bene- 
dict, Pittsfleld,  Mass.,  at  90  cts.  per  lin.  ft. 
for  gravel  and  $1.,')0  for  telford,  for  con- 
structing 9,6fi0  ft.  of  gravel  and  telford  ro.ad 
Jn  Sharon,  Town  of  Sharon  was  awarded 
contract  for  grading  1,540  ft.  of  road;  .Toseph 
Masoetti  was  awarded  contract  for  grading 
1,700  ft.  All  above  work  is  tor  State  High- 
wa\'  Commission. 

Fort  Du  Pont,  Del. — Building  Work. — Fol- 
lowing Cfintracts  have  been  let  for  construc- 
tion work  at  Fort  Du  Pont:  Lynch  Brothers. 
Philadelphia,  construction  one  two-company 
barracks,  $50,454;  construction  one  band  bar- 
racks, $13,951;  A.  S,  Reed  &  Bro.  Co.,  of 
■Wilmington,  construction  of  one  double  fire- 
men's quarters,  $4,990;  Warren  &  Ritton- 
house,  Washington,  D.  C,  plumbing  work  In 
two-company  barracks,  $7,295;  phrmbing 
work  In  hand  barracks,  $1,620;  plumbing 
work  in  the  firemen's  quarters,  $668:  George 
A.  Glenn  &  Co.,  Philadelphia,  heating  work 
In  two-company  barracks,  $4,380;  heating 
work  in  band  barracks,  $1,250, 

Augusta,  Ga. — Bridge  Work. — .1.  H.  Mc- 
KenzTe's  Sons,  .\ugusta.  at  $20,880,  for  piers 
for  draw  span  at  Centre  St.  bridge  for  city. 

Burlington,  la. — Sewer,  Paving. — Young  & 
Bueschcr,  at  $1.33  per  lln.  ft.  for  sewer  In 
Washington  St.,  and  at  60  cts.  per  cu.  yd.  for 
grading  and  $1.73  per  sq.  yd.  for  paving  In 
Alley   No.    5. 

Burlington,  la,— Pumps,  Etc. — Erie  City 
Iron  Works.  Chicago,  111.,  was  awarded  con- 
tract at  $28,270,  for  boilers,  engines  and 
pumps  complete   for  the   Loulsa-Dcs  Moines 


Drainage  District,  Harman  Engineering  Co., 
Peiiria,  III.,  Engineers.  Other  bids  received 
were:  Arbuckle-Ryan  Co.,  Toledo,  (>..  $2S,- 
500;  A.  .'M.  Lnckcit  &  Co.,  New  Orleans.  I^-i., 
$28,701,  l--nr  the  building,  F.  A.  llolteman  & 
Co.,    Peoria,    111.,    bid    $13,477, 

Council  Bluffs,  la —Sewer  Pipe, — C.  Hafer 
for  furnishing  C,  8,  10,  12  and  15-In,  sewer 
pipe  for  contracts  held  by  E,  A,  Wlckham, 

Kamlsh,  Idaho.  — Bridge. — .lnhn  F.  Archer 
&  <"...,  Spokane,  Wash,,  at  $17,no0,  fur  cim- 
struiting  steel  bridge  for  Kamlah  Bridge  Co, 

Bloomlngton,  III.— Sewers,  Water  Mains, — 
D,  II,  Ryder,  for  laying  three  sewers;  R,  R, 
Mc&'regor,  at  $2,367,  for  constructing  three 
sewers, 

Jerseyvllle,  III.— Pumping  Plant,— A,  M, 
Lockctt  &  Co,,  New  Orleans,  La,,  at  $32,000, 
was  awarded  conti-act  for  engines,  hollers, 
pumps  and  all  foundations  and  sluiceways 
complete  for  the  Nutwood  Drainage  arid 
Levee  District  pumping  plant  for  which  Har- 
man Engineering  Co,,  Peoria,  III,,  are  the 
engineers.  Other  bids  received  were  as  fol- 
lows: Producer  gas  engine  outfit,  .Model 
Gas  Engine  Co.,  Chicago,  III,,  $65,600:  Otto 
Gas  Engine  Works,  Chicago,  111,,  $46,361. 
Steanr  plant,  boilers,  engines  and  pumps 
corniilcte.  Advance  Engr.  &  Const,  Co,,  St. 
Louis.  Mo,.  $34,987:  Havemeyer  Const.  Co,, 
Chicago,  III,  (not  on  spcciHcations).  $28,000; 
Allis-Clialmers  Co,,  Cliicagn,  111,  (e.xcept  the 
boilers),  $30,860;  .Arbuckie-Rvan  Co.,  Toledo, 
O,,  $27,755;  Kipp-LacUey  Co,,  Peoria,  III,, 
$31,700. 

PIttsfield,       III.— Pumping      Plant.— A.      M. 

Lockett  &  Co..  New  Orleans,  La.,  has  been 
awarded  contract  at  $46,480,  for  parts  1,  2 
and  3,  of  the  steam  plant  for  the  Bay  Island 
and  Nutwood  Drainage  and  Levee  District. 
Harman  Engineering  Co.,  Engineers.  Other 
bids  received  were  as  follows:  Gas  plant, 
parts  1,  2  and  3:  R.  D.  Wood  &  Co..  Phila- 
delphia. Pa..  $75,000:  Weber  Gas  Engine  Co.. 
Kansas  City,  Mo.,  $70,000:  Otto  Gas  Engine 
Wor-ks,  Chicago.  111..  $69,995.  Steam  plant: 
H.  .1.  Gebhardt,  Chicago,  III.  (complete), 
$99,000;  Erie  City  Iron  Works,  Chicago,  III,, 
parts  1,  2  and  3,  $56,998;  Crescent  Contract- 
ing Co,,  Peoria,  111.,  parts  1,  2  and  3  and  part 
6,  $57,300,  $15,650;  A.  M.  Lockett  &  Co., 
New  Orleans,  La,,  parts  1,  2  and  3,  $46,480; 
.\r-buckle-Ryan  Co.,  Toledo,  O.,  parts  1,  2 
and  3.    $44,969. 

Silvis,  III. — Sewer. — C,  A,  Berglund,  Mo- 
line,  111,,  at  $12,550,  according  to  reports,  for 
layin.g  15-in.  orrtlet  sewer  for  this  village, 
George  Sleeth,   Secretary. 

Indianapolis,  Ind. — Road  Work. — Halloran 
&  Haverstick  Co,,  at  $11,500.  for  construct- 
ing three  miles  of  road  for  county. 

Indianapolis,  Ind. — Sewer, — John  Jenkins, 
at  $9,03  per  lin.  ft.,  for  constructing  Bright- 
wood  sewer  system,  to  cost  about  $190,000, 

Lexington,  Ky, — Sidewalks, — Hughes  & 
Forman,  at  12li  cts,  per  sq,  ft,  for  cement 
sidewalks  and  42  cts,  per  lin,  ft,  on  guttering 
and  curbing  for  imprcverrrent  of  Ashland 
Ave. 

Boston,  Mass, — Building  Work,— Conners 
Bros.  Construction  Co.,  Lowell,  Mass,,  at 
$692,345,  for  addition  of  two  stories  to  Suf- 
folk County  Court  House, 

Great  Barrington,  Mass. — Roadwork. — J.  F. 
McCormick,  East  Providence,  R,  I,,  for  con- 
structin.g  3U  miles  of  state  highway, 

Baltimore,  Md, — Addition  to  Jail, — David 
Peoples,  Philadelphia,  Pa.,  for  building  addi- 
tion to  city  jail. 

Detroit,  Mich,— Concrete  Wharf, — Great 
Lakes  Dredge  &  Dock  Ca,  Cleveland,  O,,  at 
$9,000  for  constructing  concrete  dock  in  rear 
of  municipal  power  house. 

Kalamazoo,    Mich School. — Geo.    RIckman 

&  Sons,  for  2-story,  46x93  ft.,  high  school 
building, 

Ontanogon,  Mich, — Jail  -Addition, — Fred  J, 
Hall,  for  constructing  addition  to  county 
jail. 

St.  Paul,  Minn.— Sewer,  G'rading.- D.  W, 
Moore,  at  $11,397.  for  constructing  sewer  in 
Delaware  Ave,;  Keough  Bros,  at  $1,762,  for 
grading  P.ascal  .\vc, 

St,  Paul,  Minn.— Bridge,— .A,  T,  Bayne  & 
Co.,  Minneapolis,  Minn.,  at  $4,171,  for  con- 
structing bridge  over  Phalen-Gervois  Creek 
for  Park   Board, 

Kelthsburg,  III. — Bridge.— Union  Bridge  & 
Construction  Co..  606  New  Nelson  Bldg., 
Kansas  City,  Mo.,  for  constructing  sub- 
structure and  erecting  superstructure  of 
steel  railroad  bridge  over  Mississippi  River 
at  Keith.sburg  for  the  Iowa  Centr-al  R.  R. 
Bridge  will  have  ten  200-ft.  spans,  two  of 
103  ft.  glr-ders  and  22  spans  of  67-ft.  girders. 
There  will  be  four  abutments  and  27  con- 
crete p'ers,  McClintoch-Marshall  Co.,  Pitts- 
burg,  Pa.,  will  furnish  the  steel, 

Logansport,  Ind. — Electric  Light  Plant. — 
Messinger  S-  Sullivan  for  constructing  city 
electric   light   plant. 

Clarksdale,  Miss. — Levee,  Dredging. — R,  H, 


.M<:\Vllllam8,  Walnut,  111,,  at  14,5  cts,  per  eu. 
yd,,  for  developing  drainage  district,  requir- 
ing about  1,000,000  cu.  yds.  of  dredging. 

Kansas  City,  Mo,— Bridge  Work,— Blodgett 
Construction  Co,  has  been  awarded  contract 
for  building  north  approach  and  abutment 
for  the  viaduct  to  he  erected  at  a  cost  of 
$133,000  over  the  Belt  Line  track  at  .Main 
St,  The  viaduct  Is  to  t.e  built  for  the  Com- 
mercial Improvement  Co,,  which  has  raised 
$1.33,000  for  the  work,  and  will  afterwards  be 
turned  over  to  the  city. 

Helena,  Mont. — Sewer, — ,vIc&'owan  &  Poore, 
at   $1,298,    for  constructing   sewer  in    Walnut 

Manchester,  N.  C.— Power  Plant,— Thos,  B. 
Whitted  Co.,  Charlotte,  N,  C,  for  construc- 
tion and  equipment  of  plant  for  Little  River 
Power  &  Transmission  Co, 

Albany,  N,  Y,— Road  Work.— Bids  were  re- 
ceived Nov,  9.  U  and  13  by  Frederick  Shene, 
State  Engineer  and  Surveyor,  for  a  large 
amount  of  road  work.  The  bids  received 
Nov.  9  were  as  follows: 

Road  No.  309,  Post,  Ulster  Countv,  6.48 
miles:  James  E.  Martin,  $68,029;  DeCJraff  & 
Hogeboom,  Bloomlngton.  N.  Y,,  $60,274;  Mc- 
Namee  &  Rice,  $58,544;  Thomas  O'Hem, 
Vonkers,  N,  Y.,  $52,117;  R.  S,  Kasson,  J59,- 
169;  Shanley-Morrlssey  Co,,  New  York,  $63.- 
S!)2. 

Road  No.  321,  Reservation  Road,  Seneca 
County,  4.31  miles:  Stewart.  Kerbaugh, 
Shanley  Co.,  $43,209;  Booth  &  Fllnn.  Pitts- 
burg. Pa,,  $44,947;  H,  C.  Schroeder.  $37,691; 
F.  A.  Brot.sch.  Rochester.  N.  Y.  (awarded 
contract),    $35,156;    John    H.    Gordon.    $39,922. 

Road  No.  346,  Sprakers,  Montgomerj-  Coun- 
ty, 2,52  miles:  D,  S,  Snell  &  Co,,  $16,401; 
Shanley,  Morrissey  Co.,  New  York.  $16,397; 
Central  &  Eastern  Construction  Co.,  Albany, 
N,    Y,    (awarded  contract),    $15,723. 

Road  347.  Canajoharie,  Montgomery  Coun- 
ty, 2.94  miles:  D,  S.  Snell  &  Co,,  $27,030: 
Joseph  Walker,  New  Paltz,  N.  Y,  (awarded 
contract),  $25,278;  F,  E,  Ellis,  $33,634:  Shan- 
ley-Morrissey  Co,,  $28,805:  Central  &  Eastern 
Construction  Co.,   $25,376. 

Road  392,  Oak  Orchard.  Orleans  Countv. 
3,342  miles:  W,  Truesdale,  $20,851;  Hollihan 
&  Daley,  $20,372;  Chambers  &  Gradv,  $21,062: 
F,  A,  Brotsch,  Rochester  N,  Y.  (awarded 
contract),  $18,342;  Greece  Construction  Co,, 
$19,949:  Mosher  &  Sommers,  $21,936:  F,  W. 
Knickenberg,  Buffalo,  N,  Y,,  $21,096:  Booth 
&  Flinn,  $21,223;  Thomas  Hucknell.  $20,412; 
Stewart,    Kerbaugh,    Shanley  Co,,    $27,556, 

Road  No,  412,  Port  Jervis,  Orange  Countv, 
5,74  miles:  Joseph  Walker,  $56,430;  J.  C, 
Tierney,  $64,879;  Bellew  &  Merritt,  $57,628: 
Shanley-Morrissey  Co,,  $63,503:  Orange 
County  Road  Co,,  $63,657:  DeGrafT  &  Hoge- 
boom. $55,401;  Spuyten  Duvvil  Construction 
Co.,  $69,081:  F,  J,  Gallagher,  $70,034;  J,  E, 
Consalus,   $60,335, 

Road  No.  413,  Highland  Mills,  Orange 
County,  3,27  miles:  Orange  Countv  Road 
Construction  Co.,  $32,712;  Joseph  Walker, 
$31,548;  DeGraft  &  Hogeboom,  $30,410;  Shan- 
ley-.Morrissey  Co..  $30,970, 

Road  No.  440,  Philadelphia,  Jefferson 
County,  5.4  miles:  Cement  Paving  &  Con. 
struction  Co.,  granite  $41,839,  limestone  $45,- 
025;  Brown  &  Low,  granite  $54,881.  limestone 
$59,904;  Buckley  Construction  Co.,  Plattsburg, 
N.  Y..  (awarded  contract  at  $41,609),  granite 
$43,202,  limestone  $41,609;  Spuyten  "Duyvil 
Construction  Co..  granite  $46,270,  limestone 
$43,762:  Chambers  &  Grady,  gr-anite  $49,987. 
limestone  $53,172:  Ripton  &  Murphv,  granite 
$65,962,  limestone  $64,988;  Wm,  J,  Semper, 
granite  $45,706,   limestone  $45,706, 

Road  No,  444.  Riverside  Drive.  Broome 
County,  1,14  mile:  Newport  Consti-uction 
Co,,  Newport,  N,  Y,,  svenite  $11,565,  trap 
rock  $12,186:  Edwin  D,  Baker,  syenite  $12,- 
554.    trap   rock   $12,547. 

Road  No.  463,  Mankeim  Center,  Herkimer 
County,  5.52  miles:  Joseph  Walker,  $64,248: 
Brown  &  Lowe,  $71,382:  S,  A,  Sevmour,  $75.- 
1147:  Shanley-Morrissey  Co.,  New  York,  $66.- 
664:  Buckley  Construction  Co.,  $61,825;  Bel- 
lew   &   Merritt,    $61,735. 

Road  No,  464.  Salisbury  Center.  Herkirrrer 
County,  5,46  miles:  King.sbury  Construction 
Co.,  $45,018:  Rockefeller  Bros.,  Brooklyn,  N. 
Y.  (awarded  contract  at  $38,839):  Halllhan 
Bros.,  $51,072;  Newport  Construction  Co., 
Newport,  N.  Y,,  $44,406;  Brown  &  Lowe, 
$47,130;  C,  H,  Flanlgan,  $44,014;  Mallov  & 
Davis,  $39,929;  Shanley-Morrissey,  $40,871: 
Buckley  ("^onstnrctioir  Co.,  Plattsburg,  N.  Y., 
$40,427;  Bellew  &  Merritt,  $44,889. 

Road  No.  480,  Buffalo,  Monroe  County, 
3.02  miles:  F.  W.  Knickenberg.  Buffalo.  N. 
Y.  (awarded  contract),  $33,024:  Greece  Con- 
struction Co.,  $35,124:  Booth  &  Fllnn,  Pitts- 
burg, Pa..  $35,755;  Stewart,  Kerbaugh,  Shan- 
ley Co,,  $35,675:  Mosher  &  Summers,  Buffalo. 
N.  Y,,  $31,938;  F.  A.  Brotsch,  Jr..  Rochester 
N.  Y,,  $38,397, 

Road  No,  481,  Despatch.  Monroe  County. 
,99   mile:      Greece   Construction   Co,,    $15,387: 
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Booth  &  Flinn.  Pittsburg.  Pa..  $16,2.'?1:  lion- 
roe  Roads  Co..  Pittsford.  N.  Y.  (awarded 
contract),  $12,550;  Stewart  K.  Shanley,  $14,- 
315;  F.  A.  Brotsch,  Jr.,  $13,412;  A.  J.  Rock- 
wood,  $14,897;  Newport  Construction  Co., 
Newport,  N.  T.,  $17,440. 

Road  No.  489,  TuUy,  Onondago  County, 
4.44  miles:  Stewart.  Kerbaugh.  Shanley  Co.. 
$42,175;  Booth  &  Flinn,  Pittsburg,  Pa.,  $38.- 
052:  A.  J.  Roekwond.  Rochester.  N.  Y. 
(awarded    contract).    $36,616. 

Road  No.  491,  Hilton,  Monroe  County,  l.OI 
miles:  John  Boylin,  Barnards,  N.  Y. 
(awarded  contract),  $7,788;  Greece  Construc- 
tion Co.,  $8,478:  F.  A.  Brotsch,  $9,476;  Booth 
&  Flinn,  Pittsburg,  Pa.,  $9,402;  Stewart  K. 
Shanlev,  $9,061;  Thomas  Hucknell,  $8,041;  P. 
J.  Cole".  $8,164. 

Road  No.  493.  Mendon.  Monroe  County. 
6.26  miles:  Monroe  Roads  Co..  Pittsford,  N. 
Y.,  $52,513;  F.  A.  Brotsch.  Jr.,  $56,983;  Greece 
Construction  Co.,  $52,129;  A.  J.  Rockwood. 
$52,561;  Mosher  &  Sommers.  Buffalo.  N.  Y. 
(awarded  contract).  $51,621;  Hollihan  & 
Daley.  $48,308;  Booth  &  Flinn,  Pittsburg, 
Pa.,   $54,565;  Stewart  K.   Shanley,   $57,757. 

Road  No.  504,  Troy,  Rensselaer  County, 
1.69  miles:  Klmore  &  Hamilton,  Albany,  N. 
Y..  $15,905;  Thomas  H.  Karr.  Trov.  N.  Y. 
(awarded  contract).  $14,245:  Fred  E.  Ellis, 
$22,454;  Central  &  Eastern  Construction  Co.. 
$15,774;   Reardon   &  Gilchrist.   $16,512. 

Road  No.  536,  .Schodach  Center.  Rensselaer 
County,  5.19  miles:  Rockefeller  Bros.. 
Brookivn.  N.  Y.  (awarded  contract),  $49,895: 
Elmore  &  Hamilton.  Albany,  N.  Y.,  $50,179; 
Joseph  Walker,  New  Paltz,  N.  Y.,  $55,169; 
Thomas  H.  Karr,  $50,515. 

Road  No.  .543  Johnstown.  Fulton  County. 
6.35  miles:  Kingsbury  Construction  Co., 
$46,559:  Brown  &  Lowe,  Schenectady,  N.  Y.. 
$52,326:  Bucklev  Construction  Co..  Platts- 
burg,  N.  Y..  $47,288;  Rockefeller  Bros.,  $46,- 
140;  DeGraff  &  Hogeboom.  Bloomington, 
N.  Y.  (awarded  contract).  $41,680:  Malloy  & 
Davis.  Schenectadv.  N.  Y..  $43,885:  Bellow  & 
Merritt,  $49,481;  Linehan  &  Bunham  Co., 
$47,645;  Shanley-Morrlssey  Co.,  New  York, 
$50,161. 

Road  No.  547.  Willlets.  Nassau  County. 
6.43  miles:  Andrews  Bros..  $(;9.120;  Bellew 
&  Merritt.  $69,428:  Henry  J.  Mullen.  $68,310; 
Twomblv  it  Eldert,  $74,183:  Robertson  & 
Gereliart.  $65,125:  Long  Island  Construction 
&  Supply  Co..  Long  Island  City,  N.  Y. 
(awarded  contract).  $63,190. 

Road  No.  553.  Fly,  Onondaga  County.  2.33 
miles:  Stewart  K.  Shanley,  $17,900;  Booth 
&  Flinn.  Jr..  Pittsburg,  Pa.,  $19,416:  F.  A. 
Brotsch.  Rochester.  N.  Y.  (awarded  con- 
tract).  $15,565:  C.   H.  Flanigan,   $19,333. 

Road  No.  554,  Fabius.  Ononda,ga  County. 
4  91  miles:  Booth  &  Flinn.  $44  698:  Stewart. 
Kerbaugh.  Shanley  Co..  $49  826:  Joseph  Mc- 
Corniick.  Jr..  Providence,  R.  I.  (awarded 
contract*.    $41,526. 

The  following  bids  were  receh-ed  on  Nov. 
11  for  road  work: 

Road  No.  564.  Rome.  Oneida  County,  5.02 
miles:  Newport  Construction  Co..  Newport. 
■  N.  T..  syenite  $42,057.  trap  rock  $48,116: 
Brown  &  Lowe.  Schenectady,  syenite  $47,149. 
trap  rock  $54,409:  Buckley  Construction  Co.. 
Plattsburg,  N.  Y..  syenite  $51,450.  trap  rock 
$51,450:  C.  H.  Flanigan.  Albany.  N.  Y.,  sye- 
nite $41,154.  trap  rock  $57,116;  Hyde  &  Hyde, 
syenite  $54,442.  trap  rock  $57,096;  Stewart, 
kerbaugh.  Shanley  Co.,  syenite  $54,262,  trap 
rock   $56,095. 

Road  No.  571.  Trov.  Rensselaer  County. 
2.61  miles:  Thomas  H.  Karr.  Troy,  N.  Y. 
(awarded  contract),  $20,323:  Newport  Con- 
struction Co..  Newport,  N.   Y.,  $23,604. 

Road  No.  585.  Towners  Corners.  Putnam 
Countv.  3.93  miles:  John  F.  Creeden.  New- 
York,  N.  Y.,  $37,145;  H.  B.  Sproul,  $36,841: 
Rvan  &  Yale.  $37,934;  J.  E.  Martin.  $37,481; 
Amos  D.  Bridges  Sons,  $38,438:  John  Tur- 
name.   $38,857. 

Road  No.  604.  Troy.  Albany  County.  3.88 
miles:  Elmore  &  Hamilton.  Albany,  N.  Y., 
$31,935:  S.  B.  Van  Wagenen.  Rondout,  N.  Y., 
$35,451;  Brown  &  Lowe.  Schenectady.  N.  Y.. 
$33,558:  M.  Kantrowitz.  Albany.  N.  Y..  $32.- 
924:  Mallov  &  Davis.  Schenectady.  N.  Y.. 
$31,023:  John  Harrigan.  New  York.  N.  Y. 
(awarded  contract).  $27,697:  Harney  Leamon, 
Schenectady.  N.   Y..   $36,060. 

Road  No.  610.  Mechanicville.  Saratoga 
Countv.  7.42  miles:  Shanlev-Mon-issey  Co.. 
New  Y'ork.  $74,666:  R.  F.  Hudson.  Melrose. 
Mass..  $71,992;  Reardon  &  Gilchrist.  Glen 
Falls  N  Y  $72,798:  Kingsburv  Construction 
Co..  Sandv  Hill.  N.  Y..  .?64.215:  Thomas  H. 
Karr.  Trov.  N.  Y..  $61,873:  Putnam  &  Hare. 
New  York.  N.  Y..  $70,009:  Snuyten  Duyvil 
Construction  Co..  New  York.  N.  Y..  $89,404: 
Mallov  &  Davis.  Schenectady.  N.  Y..  $63,793; 
C.  H.'  Flanigan.  Albany.  N.  Y..  $70,501;  El- 
more &  Hamilton.  Albany.  N.  Y..  $63.8,4: 
Joseph  Walker.  New  Paltz.  N.  Y..  $63.66n: 
Newport  Construction  Co..  Newport.  N.  Y., 
S67.9S7:  Linehan  &  Burnham.  Glens  Falls. 
N     T.,    $64,217:     Gailor     &     Fov,     Saratoga 


Springs,  N.  Y..  $66,719;  Buckley  Construction 
Co.,  Plattsburg,  N.  Y.,  $66,584. 

Road  No.  612.  Pawling.  Dutchess  County, 
2.92  miles:  Shanley-Morrlssey  Co.,  New- 
York,  $32,957:  Sam  Beskln.  $33,756;  Bellew  & 
Merritt,  $30,526;  H.  B.  Sproul.  $34,806:  Lane 
Construction  Co.,  Meridan,  Conn.,  $32,691:  J. 
E.  Martin,  $31,564;  Joseph  Walker,  New 
Paltz,  N.  Y.,  $29,323;  General  Construction 
Co.,  $29,918. 

Road  No.  627,  Wicopee,  Dutchess  County, 
8.1  miles:  H.  B.  Sproul,  $62,964;  Shanley- 
Morrlssey  Co.,  New  York,  $69,883;  S.  B.  Van 
Wagenen,  $63,073;  MacNamee  &  Rice,  $63,666; 
J.  E.  Martin,  $67,717;  Sam  Beskin,  $69,620; 
J.  E.  Consalus,  $56,474:  Lane  Construction 
Co.,  Meriden,  Conn.,  $60,262;  H.  S.  Kasson, 
$64,129:  Joseph  Walker,  New  Paltz,  N.  Y., 
$58,793:  Bellew  &  Merritt,  $61,238;  J.  F. 
Creeden.  New  York.  N.  T.,  $66,837;  Elmore  & 
Hamilton,  Albany,  N.   Y.,   $64,274. 

Road  No.  630,  Troy,  Sec.  4,  Albany  County, 
2.24  miles:  Harvev  Leamon,  Schenectady, 
N.  Y..  $22,720;  Brown  &  Lowe,  Schenectady, 
N.  Y.,  $21,026;  Morris  Kantrowitz.  Albany, 
N.  Y.,  $19,966;  Elmore  &  Hamilton,  Albany, 
N.  Y.,  $19,582:  F.  E.  Ellis,  Melrose,  Mass., 
$20,808;  John  Harrigan,  New  York,  $16,726; 
Malloy  &  Davis.  Schenectady,  N.  Y.  (awarded 
contract).   $19,331. 

Road  No.  635,  Geneva,  Ontario  County, 
5.04  miles:  Nelson,  Meredith  Co.,  (jhambers- 
burg.  Pa..  $45,273;  Edward  Suybolt,  $45,882: 
Hulahan  &  Daley,  $38,206;  H.  B.  Burgard, 
Buffalo,  N.  Y..  $40,968;  Chambers  &  Gradv, 
$45,114;  Spuvten  Duvvil  Cons.  Co.,  N.  Y., 
$41,293;  A.  J.  Rockwood.  Rochester,  N.  Y.. 
$40,245;  Monroe  Roads  Co..  Pittsford,  N.  Y., 
$37,917;  Mosher  &  Summers,  $41,626;  F.  A. 
Brotsch.  Rochester,  N.  Y.,  $43,701;  J.  F. 
Dolan  Construction  Co.,  $42,357;  Booth  & 
Flinn,  Pittsburg,  Pa.,  $43,108;  H.  C.  Schroe- 
der.  $43,581;  Greece  Construction  Co..  $38,310; 
Stewart.  Kerbaugh.  Shanley  Co.,  $47,479;  E. 
M.   Love  &   Son.   $41,434. 

Road  No.  636,  Stanley,  Ontario  County,  3.16 
miles;  Monroe  Roads  Co.,  $17,334:  Nelson 
.Meredith  Co..  $24,704:  Hulihan  &  Daley, 
$20,563:  F.  A.  Brotsch,  $23,081;  Spuyten  Duy- 
vil Construction  Co..  $23,104;  Greece  Con- 
struction Co.,  $21,450:  H.  B.  Burgard  Co., 
$23,064;  Stewart,  Kerbaugh,  Shanlev  Co., 
$23,838:  John  F.  Dolan  Construction  Co.. 
$22,532:  H.  C.  Schroeder,  $22,933;  Booth  & 
Flinn,    $25,511;    Mosher  &    Summers,    $22,420; 

A.  J.  Rockwood,  $21,961;  E.  M.  Love  &  Son, 
$23,877. 

Road  No.  642,  Angola.  Erie  County,  6.9 
miles:  Erie  Countv  Board  of  Supervisors. 
$88,605:  Mosher  &  Summers.  Buffalo.  N.  Y.. 
$84,630;  Frank  L.  Cohn.  $86,012:  Booth  & 
Flinn,  $95,153:  Joe  Dunfee,  $84,583:  H.  B. 
Burgard,  $88,952;  E.  M.  Love  &  Son.  $100.- 
856:  Stewart,  Kerbaugh,  Slianley  Co..  $67,144. 

Road  No.  644.  Alden.  Erie  County  .73  mile: 
Erie  County  Board  of  Supervisors,  $8,456:  F. 
W.  Knickenburg.  $8,417;  Stewart.  Kerbaugh, 
Shanley  Co.,  $9,907. 

Road  No.  645,  Orchard  Park.  Erie  County, 
4.64  miles:  F.  L.  Cohn,  $58,463;  Stewart. 
Kerbaugh,  Shanley  Co..  $62,740:  Jlosher  & 
Summers.  Buffalo.  $60,527;  Booth  &  Flinn. 
Pittsburg,  Pa..  $56,434;  F.  W.  Knickenburg, 
$57,759;   Greece  Construction   Co..   $56,923:   H. 

B.  Burgard,  $59,028:  Erie  County  Board  of 
Supervisors.  $60,224:  J.  Dunfee.  Buffalo,  N. 
Y..  $56,538:  Thomas  Pucknell,  $56,933;  E.  M. 
Love  &  Son.  $58,048. 

Road  No.  646.  Indian  Fields.  Albany  Countv. 
4.12  miles:  Morris  Kantrowitz.  Albany.  N. 
Y.,  $37,712:  Frank  J.  Gallagher.  $44,421;  C.  H. 
Flani.gan.  $38,808:  J.  H.  Gordon.  $36,795; 
Mallov  &  Davis.  $39,350;  H.  B.  Sproul.  $38.- 
156;  Spuvten  Duvvil  Construction  Co.  $39.- 
330;  Joseph  Walker.  New  Paltz.  N.  Y..  $32.- 
851;  Thomas  H.  Karr.  Troy.  N.  Y..  $40,541; 
S.  B.  Van  Wagenen.  $36,858:  Edward  K. 
I'the.  $43,782:  Shanlev-Morrissey  Co.,  $40,111; 
Elmore  &  Hamilton.  Albany,  N.  Y.,  $35,159. 

Road  No.  650.  Hudson.  Columbia  County. 
5.66  miles:  Goodwin  Construction  Co..  $89.- 
502;  H.  B.  Sproul.  $61,217:  Elmore  &  Hamil- 
ton, Albanv.  N.  Y..  $54,546;  Spuyten  Duyvil 
Construction  Co..  N.  Y..  $63,101;  Joseph 
Walker.  New  Paltz.  N.  Y.  (awarded  con- 
tract). $56,317;  Shanley-Morrlssey  Co..  $63.- 
003:  J.  F.  Creeden.  New-  York.  N.  Y^..  $59,673. 

Road  No.  652.  Chamnlain.  Clinton  County. 
3.250  miles:  W.  B.  Spellman.  Chateaquay. 
N.  Y.  (awarded  contract).  $22,108:  J.  F. 
Creeden,  New  York.  $24,808;  Kingsbury  Con- 
struction Co.,  $22,176:  Spuyten  Duyvil  Con- 
struction Co..  New  York.  $26,691:  Bucklev 
Construction   Co..   Plattsburg.   N.    Y..    $24,068. 

Road  No.  654.  Oswego  Oswego  County.  5.35 
miles:  Thomas  O'Brien,  local  stone  $56,643. 
svenite  S62.020;  W.  J.  Semper,  local  stone 
$50,305.  svenite  $55,145;  Spuyten  Duyvil  Con- 
struction Co..  N.  Y.,  local  stone  $46,460, 
svenite  $70,011;  Casev  *  Murray.  Rochester. 
N  Y  .  local  stone  $48,528.  syenite  $60,282;  C. 
H.  Flanigan.  local  stone  $50,020.  syenite  $64.- 
940;  Burns  Bros.  &  Halev.  local  stone  $55.- 
385,  svenite  $63,844;  Booth  &  Flynn;  Cham- 
bers   &    Gradv.    local    stone    $49,443,    syenite 


$62,498;  Stewart.  Kerbaugh.  Shanley  Co.. 
local  stone  $54,950,  syenite  $64,649;  Central  & 
Eastern  Construction  Co..  Albany,  N.  Y., 
local  stone  $50,685,  syenite  $54,042;  J.  H. 
Connors,  local  stone  $51,905,  syenite  $55,635. 

Road  No.  663,  Otsellc.  Chenango  County, 
4.42  miles:  Delaware  Construction  Co.,  lime- 
stone $56,687,  syenite  $56,238;  Booth  &  Flynn, 
limestone  $52,547.  syenite  $46,138:  J.  H.  Gor- 
don, limestone  $48,234,  svenite  $47,521;  Casey 
&  Murray,  limestone  $58,008,  syenite  $53,014; 
Stewart,  Kerbaugh,  Shanley  Co.,  limestone 
$56,367.  syenite  $52  408. 

Road  No.  681,  Ithaca,  Tompkins  County, 
5.23  miles:  Casey  &  Murrav.  limestone  $62.- 
527.  syenite  $64,200.  trap  $64,758;  Standard 
Construction  Co..  limestone  $55,177.  syenite 
$57,854.  trap  $58,524;  Spuvten  Duvvil  Con- 
struction Co..  limestone  $62,638.  svenite  $66.- 
886.  trap  $69,031;  A.  J.  Rockwood,  limestone- 
$56,058,  syenite  $62,751,  trap  $63,309;  P.  D. 
Conlev.  limestone  $55,659.  svenite  $57,333, 
trap  $59,006;  Stewart,  Kerbaugh.  Shanley  Co., 
limestone  $59,899,  syenite  $04,519,  trap  $66.- 
856;  A.  P.  Robinson,  limestone  $62,870:  sye- 
nite $67,890,    trap   $70,490. 

Road  No.  685,  Stirling,  Cayuga  County,. 
5.23  miles:  Chambers  &  Grady,  syenite  $56.- 
571,  trap  $59,602;  Casey  &  Murray,  Rochester, 
N.  Y.,  syenite  $55,736,  trap  $57,574;  Burns 
Bros.  &  Haley,  syenite  $58,268,  trap  $59,865; 
Stewart,  Kerbaugh,  Shanley  (io.,  syenite 
$57,423,    trap  $60,052. 

Road  No.  690,  Mosly,  Rockland  County. 
4.25  miles:  Shanlev-Morrissey  C'o.,  $38,046; 
Bellew  &  Merritt,  $33,085;  J.  F.  Creeden, 
New  York.  N.  Y..  $36,062;  J.  E.  Consalus, 
$28,480;  Rowe  Contracting  Co.,  $38,755;  Fuso 
Gurnee  Co.,  $25,654. 

The  bids  received  Nov.  13  were  as  follows: 
Road  No.  708,  Sidney.  Otsego  County,  4.68 
miles;  Delaw.are  Construction  Co.,  gneiss 
$50,721,  trap  $50,722,  limestone  $45,511,  gran- 
ite $50,722;  Newport  Construction  Co.,  New- 
port, N.  Y.,  gneiss  $38,592.  trap  $43,715.  lime- 
stone $42,172.  granite  $48,260:  Elmore  &  Ham- 
ilton, .\lbany.  N.  Y.,  gneiss  $37,217.  trap  $37.- 
217.  limestone  $31,715,  granite  $37,217;  John 
Harrigan.  New  York.  N.  Y..  gneiss  $35,040. 
trap  $35,541,  limestone  $33,541,  granite  $35,040. 

Road  No.  713.  North  Tonawanda,  Niagara 
County,  5.13  miles:  Thomas  Hucknall.  $43,- 
542:  E.  M.  Love  &  Son.  $35,671;  Stewart, 
Kerbaugh.  Shanley  Co..  $44,780;  Greece  Con- 
struction Co.,  Rochester,  N.  Y.,  $39,383:  HolT 
&  Shannon,  $41,425;  Bellew  &  Merritt,  $38.- 
706:  John  P.  Johnson.  $42,886:  Frank  L. 
Cohen.  $46,680;  H.  C.  Schroeder.  $44,441: 
Booth  &  Flinn.  $48,823:  Mosher  &  Summers. 
Buffalo,  N.  Y..  $43,430:  Joe  Dunfee,  Syra- 
cuse, N.  Y.,  $44,737:  F.  A.  Brotsch.  $45,775. 

Road  No.  714.  Dansville.  Livingston  County. 
5.37  miles:  Booth  &  Flinn.  $61,008;  Mosher 
&  Summers.  Buffalo.  N.  Y..  $60,830;  Henry 
C.  Schroeder.  $56,148:  Greece  Construction 
Co.,  $56,945:  A.  J.  Rockwood.  $59,130;  Cham- 
bers &  Grady.  $61,142:  H.  P.  Burgard  Co., 
Buffalo,  N.  Y.,  $63,280:  Bellew  *  Merritt. 
$58,195;  Holihan  &  Dalev.  $57,957:  Stewart. 
Kerbaugh,  Shanley  Co.,  $65,058:  E.  M.  Love 
&   Son,  $57,124. 

Road  No.  723,  Whitehall,  Washington 
County,  4.72  miles:  John  F.  Creeden.  $83.- 
407;  Buckley  Construction  Co..  Plattsburg.  N. 
Y..  $34,399;  .lames  Anderson.  $35,403;  Bellew 
&  Merritt.  $36,306:  Clinton  Beckwith.  $37,101: 
W.  J.  Semper.  $34,447:  Kingsburv  Construc- 
tion Co..  $35,030;  F.  E.  Ellis.  $42:506:  Mallov 
&  Davis.  Schenectady,  N.  Y..  $34,492;  New- 
port Construction  Co..  Newport.  N.  Y..  $36.- 
060:  Joseph  Walker.  $35,137:  Reardon  &  Gil- 
christ. $34,942;  Putnam  &  Hare.  $31,609; 
Lineham  &  Burnham,  $36,009;  Shanlev-Mor- 
rissey Co..  $37,685 

Road  No.  725.  GYand  Central  Ave.,  Che- 
mung County.  .9  mile:  J.  C.  Bradley,  $16,- 
224:  Ca.sev  *  Murrav,  $14,112:  Costello  & 
Neagle,  $18,379. 

Road  No.  727.  Chlttenango.  Madison  Coun- 
ty, 5.15  miles:  No  bids  received  owing  to 
error  In  advertising. 

Road  No.  734.  Potsdam.  St.  Lawrence 
County.  ,^.120  miles:  Casey  &  Murray.  $38,- 
333;  Cement  Paving  &  Construction  Co., 
$41,280:  Spuvten  Duvvil  Construction  Co.. 
$36,334:  McRoherts  &  Dovle.  $41,496:  W.  J. 
Semper,  $38,271:  Bucklev  Construction  Co.. 
Plattsburg.  N.  Y..  $40,084;  Stewart.  Ker- 
baugh.  Shanley  Co.,  $39,237. 

Road  No.  736.  North  Creek.  Warren 
County.  4.12  miles:  Lee  Wadell.  $.'?4.69S: 
Shanlev-Morrissev  Co..  New  York,  N.  T.. 
$28,105;  R.  S.  Kasson.  $44,729:  Bellew  &  Mer- 
ritt.   $33,324. 

Road  No.  737.  Cortland.  Cortland  County, 
5.79  miles:  Newport  Construction  Co..  New- 
port. N.  Y..  trap  $62,238.  syenite  $59,059: 
Booth  &  Flinn.  trap  $61,688  svenite  $57,994: 
Casev  &  Murray,  syenite  $55,909:  Spuyten 
Duvvil  Cons.  Co..  trap  $58,377.  svenite  $54,- 
543:  C.  H.  Flanigan.  trap  $59,491,  svenite 
$52,023;  Chambers  &  Grndy.  trap  $55,346. 
svenite  $47,878;   Stewart.    Kerbaugh  &   Shan- 
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ley   Co..    trap    161.036,    syenllp   $r.6.241:    A.    P. 
Robinson,  trap   $62,370,   syenite  $56,165. 

Kond  No.  747.  Delhi,  Delaware  Cnnnty.  5.91 
inlle.i:  Casey  &  Miiiiay.  trap  $72,624,  local 
$5!>.24t:  Delaware  Constriirllon  Co.,  trap  $76,- 
491.  local  $6f.  820:  John  K.  CliilKy.  trap  J67,jnn. 
local  $60,450;  John  HarrlKun.  XiW  Vork.  N. 
v..  trap  $55.63,<1,  local  $50,067:  .lohn  K.  Crcc- 
<len,  trap  $6B,027.  local  $5S.2S0:  HelUw  &  .Mer- 
rltt.  imp  $67,396.  local  $59,565:  Mallov  & 
Davis.  Schenectady,  N.  Y.,  trap  $66,422,  local 
$52,146. 

Road  No.  750,  Clarence.  Erie  County,  5.9.S 
miles;  Greece  Construction  Co..  $67,646; 
nooth  &  Film.  $79.2st:  lluliUi.ui  &  Daley, 
$61,831.  Mosher  &  .Suniniors.  Riirfalo.  N.  Y.. 
S66.1S7;  .A.  .T.  Rockwooil,  $74,272;  Kric  County 
Board  of  Supervisors,  JrtS,31(i;  K.  A,  Brotsch. 
570.360:  F.  W,  KnlekenlierK,  Duffalo,  N.  Y.. 
566.6:!2:  Frank  L.  Colin.  $66,747;  .7.  Dunfee. 
$59,003;  J.  P.  .lohnson.  $«1.,<!29;  Thomas 
Hucknall.  $64,494;  Slewarl.  Kcrliaugh.  Shan- 
ley  Co..  $67,235. 

Road  No.  754.  Rath.  Steuhen  County  1.46 
miles:  J.  C.  Bradlev.  $14,794;  Booth  & 
Pllnn.  PIttshurK.  Pa..  $13,692;  Stewart.  Ker- 
hauRh.  Shanley  Co.,  $12,567. 

Road  No.  768,  OssininR.  ■^'e.stchester 
County.  5.86  miles:  Shanlev-Morrlssev  Co.. 
New  York.  $57,698:  .Joseph  Walker.  $50,685; 
Decicco  Construction  Co..  $44,698:  Rowe  Con- 
struction Co..  $57,341;  J.  S.  Martin.  $47,695: 
K.  B.  Sproul.  $49,520:  S.  L.  Waller.  $.59,658: 
McNamee  &  Rice.  $53,249;  Bellew  &  Merritt. 
551.973;  Goodwin  Co'Structlon  Co.,  $62,737; 
"^■.   F.   McCabe,  $54,725. 

Road  No.  769,  Amawalk.  Westchester 
County.  4.21  miles:  General  Construction 
Co..  $31,486;  Shanlev-ilorrissev  Co..  New- 
York.  N.  T..  $36,955;  F.  H.  Fowler  Construc- 
tion Co..  $42,147:  John  F  Creeden.  $32,710: 
Rowe  CoritractinK  Co..  $37,453;  Bellew  & 
Merritt.  >33.ri94:  McNamee  &  Rice.  $37,808: 
Genung  It  Hovt.  $41,496;  Decicco  Construc- 
tion Co..  $27,297:  John  Twinano.  $36,741;  Mal- 
loy  &  Murrav.  $40,320;  H.  B.  Sproul,  $32,768: 
"W.   F.   McCabe.  $34,925. 

Road  No.  770.  Golden  Bridsre.  Westcliester 
Countv.  3.85  miles:  Bellew  &  Mercitt.  $31.- 
768:  McN^m.'p  &  Rice.  $37,076;  John  F. 
Creeden.  $32,159:  Genuns  &  Hovt,  $43,683: 
Rowe  Construction  Co..  $36,446:  F.  G.  Fowler 
Construction  Co..  $40,806:  John  Twinnmo. 
$34,232:  Mallov  &  Murrav.  $37,159:  Decicco 
Construction  Co..  $26,882:  H.  B.  Soroul.  $30.- 
O60:  W.  F.  McCabe.  $35,230;  Shanlev-Morris- 
sey  Co..  $35,212;  A.  D.  Bridge's  Sons.  $31,120. 

Road  No.  784,  Cooperstow-n.  Otse.eo  County. 
T!.12  miles:  Spuvten  Duvvil  Construction 
■Co..  $34,163;  A.  Schaupp.  $33,607;  Elmore  & 
Kamiltop.  All-anv.  N.  Y..  $30,536:  Hallinan 
Bros..  $39,089;  Buckler  Construction  Co.. 
Plattshursr.  N.  Y.,  $36,163;  D.  I.  Snell  &  Co.. 
$35,145:  Newnort  Construction  Co..  Newoort. 
X.  Y..  $34,280:  Mallov  &  Davis.  $31,431;  Dela- 
^*are  Construction  Co..  $41,174:  Jolin  Harri- 
san.  New  York.  $30,573;  Shanley-Morrissey 
Co.,  New  York.   $34,349. 

Road  No.  788.  South  Scheneciadv.  Schepec- 
^adv  Courtv.  7.32  miles;  Morris  Kantrowitz. 
.\lbanv.  N.  Y..  syenite  $73,216.  local  $60,411. 
\imestone  $67,916:  Buckley  Construction  Co.. 
IPInttshurg.  N.  Y..  svenite  $80,118.  local  $69.- 
102.  limestone  $78,278:  Mallov  &  Davis. 
Schenectady.  N.  Y..  svenite  $67,984,  local 
$57,964.  limestone  $64,227:  Chamber  &  Grady, 
svenite  $89,924.  local  $71,136.  limestone  $89.-  , 
924:  Brown  &  Lowe,  svenite  $77,971.  local 
561.761.  limestone  $71,410;  R.  F.  Hudson,  sye- 
nite $74,481.  local  no  bid.  limestone  no  bid: 
Casev  «:  Murrav.  svenite  $80,723.  local  $64.- 
026.   limestone   $77,086. 

Road  No.  794.  Huntineton.  Suffolk  Cotmty. 
10.14  miles:  Casev  X^  Murrav.  $98,276;  Fred 
T.  Lev  gr  Co..  $105,818:  Lone  Island  Construc- 
tion &  Supnlv  Co..  $96,766;  F.  J.  Gnllaeher. 
■Rro^Wvp.  N.  Y..  $106,366;  J.  F.  Creeden. 
1(89.556:  H.  J.  Mullen.  $87,376:  Bellew  &  Mer- 
ritt.   $91,109:   Robertson-Gereliart.  $89,934. 

Road  No.  795.  JeffersonviUe.  SuUiv.in 
Countv.  6.2  miles:  Shanlev-Morrissev.  $58.- 
R27;  .Toseph  Walker.  New  PaltJi.  N.  Y..  $52,- 
S89:  Ca«ev  ^  Murrav.  $70,251:  Bellew  *  Mer- 
ritt. $49,903;  J.  F.  Clancy.  $58,568;  Clinton 
Beckwith   Co..   $60,507. 

Road  No.  796.  Greenville.  Green  County. 
4  62  miles:  Moriis  Kantrowitz,  $41,342: 
Tbom.is  0'H»rn.  Yorkers.  N.  Y..  $36,825: 
O'Connor  &  Mclntvre.  $42,784;  Joseph  Walker. 
SSSSIn;  Newnort  Construction  Co..  Newport. 
N  Y  $40,660;  John  F.  Consalus.  $38,437: 
Clinton  Beckwilh  Co..  $39,902:  Fdward  T'the. 
S38  079;  R.  F,  Hudson.  $43,449;  Shanley-Mor- 
rlssey  Co..   $44,813. 

Brooklvn.  N.  Y.— Water  Mains.— T.  A,  Gil- 
lespie Co.  We«'lnchonse  Bl'lc.  Piltsbure. 
Pa.,  at  about  $2,000,000  for  delivering  and 
layio!'  16  — "oo  -e  water  miins  in  this 
B6ro\iBh  of  Brooklvn. 

Buffalo.  N.  Y.— Sewer. — Sorlcs  &  Fanning, 
at  $1,465.  for  sewer  In  Hedley  St. 

Bufalo.  N.  Y.— Street  Work. — Frank  V.  E. 
Bardol,      for     grading,      macadamizing     and 


curbing  Penhurst  Park  for  the  Pcnhursl 
Park    Co. 

Utica,  N.  Y.— riumblng.  Sewer.— OShca  & 
I^ukln,  Home.  N.  Y..  at  $24,985.  for  plumbing 
and  constructing  sewer  at  new  county  hos- 
pital. 

Schenectady,  N.  y — Clubhouse. — Austin 
Slmkins.  for  erection  of  $15,000  clubhouse  for 
Scliiiicctady  Boat  Club. 

Sherman,  N.  Y Water  Works. — F.  T.  Ben- 
son *  Co..  Falconer.  N.  Y..  at  $15,375.  for 
constrnrtiiiR  water  works  for  this  place. 

Watertown.  N.  V.-Buildlng  — C.  D.  Hodge 
&  Co..  \\'.itertown.  for  erection  of  new  Jef- 
ferson Cotmty  Telephone  Co.'s  building. 

Columbus,  O.— Sewer. — C.  T.  McCracken  & 
Co..  at  $17,779.  for  building  30-in.  brick  storm 
sewer  in  Scott  St. 

Portsmouth,  O. — Paving. — Monroe  &  Son, 
at   $l.>^rt!i.   for  paving  on  .\lurray  St. 

Wyoming  (P.  O.,  Cincinnati),  O. — Sewer 
System. — Tiiomas  P.  Strack.  at  $32,000.  for 
constructing  sewer  system  and  disposal 
plant  for  tills  place. 

Zanesvllle,  O. — Bridge  Abutment. — Clifton 
Bros.,  at  $2,698.  for  new  abutment  for  Tay- 
lorsville    draw    bridge. 

La  Grande,  Ore. — Court  House. — S.  R.  How- 
ard. La  Grande,  for  erecting  court  house  for 
Wallace  County;  to  be  of  native  stone  with 
granite    facing. 

Altoona,  Pa. — Sewer. — E.  A.  Herr  for  con- 
structing sewer  in  Crawford  Ave. 

Donora,  Pa. — Electric  Railway. — Frank 
Donatella.  Pittsburg.  Pa.,  for  constructing 
four  miles  of  railway  for  the  Donora  &  El- 
dora  Street  Ry.   Co. 

Kingstree,  S.  C— Bridge— R.  E.  ,&:  E.  N. 
Beatty.  Georgetown.  S.  C.  at  $1,178.  for  con- 
structing reinforced  concrete  bridge  in  this 
city. 

Salt   Lake  City,  Utah Curb  and  Gutter.— 

Following  bids  were  received  Oct.  23  by  this 
city,  L.  C.  Kelsey.  City  Engineer,  for  curb 
and  gutter  extension  No.  6.  fl)  standing  for 
Jas.  Kennedy  Construction  Co.,  and  (2)  for 
P.    J.    Moran: 

(1)  (2) 

Aliutters'  Portion: 

E.xcavation.   cu.   yds.,   198.7 $0.65         $0.50 

Cement    curb,    steel    reinforced, 

6x16     in.,      curved,      lin.      ft.. 

102.18     1.20  1.16 

6x16  &  30  in,  gutter,  lin.  ft..  48.0     1.35  1.39 

Cement   Curb.   Plain — 

6x16  &    30   in.    gutter,  lin.   ft.. 

104.82    1.00  1.04 

6x24  &  30  in.   gutter.,   lin.   ft., 

25.0   1.10  1.11 

Furnishing  and  Laying  Vit.  Pipe — 

4-in..    lin.   ft..   40.0 25  .28 

6-in.,   lin.   ft..    79.0 35  .35 

10-in.,   lin.    ft..   85.0 60  .59 

12-in..  lin.  ft..  55.27 85  .70 

30-in.    gutter,    plain.    342.91 75  .70 

1-in.  mash  screen  for  4-in.  pipe, 

sq.   ft..    1.0 1.09  2.09 

Storm  water  outlets,  2 10.00  9.72 

Total  abutters'    portion,   from 

10th  to  nth  East $1,799.72  $1,785.10 

Abutters'  Portion: 
Excavation,  cu.  vds.,  12.805.0...       .65  .50 

Cement   Curb.   Steel    Rein. — 

6x16  in.  curved,  lin.  ft..  50.78.     1.20  1.16 

6x16   &   30   in.    gutter,    lin.   ft.. 

16.0    1.35  1.39 

Cement  Curb.  Plain — 

6x16  &   30   in.   gutter,    lin.    ft., 

1.266.0    1.00  1.04 

6x24   &   30  in.   gutter,    lin.    ft., 

15.0     1.10  1.11 

30-ip.     gutter,     plain,      lin.     ft., 

106.28     75  .70 

30-in.    gutter,    curved.    lin.    ft.. 

22.78    1.00  .83 

Furnishing     and     la./ing     12-in. 

vitrified  pipe.  lin.   ft..   100.0...       .85  .70 

Storm  water  inlets  No.  2,  1 20.00         13.90 

Storm  water  outlets.   1 10.00  9.72 

Removing  trees.  6  in.  to  1  ft..  8     7.00  5.56 

1  ft.  and  over.  3 10.00  6.94 

Total   abutter.s"    portion,    from 

11th    to   12th   East $9,991.18  $8,058.58 

Citv's   Portion: 
Excavation,   cu.    yds..    13.676.4..       .65  .50 

Cement    curb,    steel    reinforced. 

6x16  in.,  curved.   lin.   ft..  47.1.      1.20  1.16 

Cement    curb,    pl.nin.    6x16   &   30 

in.   gutter,   lin.   ft.,   350.91 1.00  1.04 

30-ip.    gutter,    curved,    lin.    ft.. 

56.95    75  .83 

4-in.    cement    sidewalk,    sq.   ft.. 

71J.S   20  .16 

Cement   steps,   sq.   ft..   180.0 90  .83 

Checks  stony  steps,  lin.  ft..  61.6       .30  .83 

Furnishing  and  Ijiving  Vlt.  Pipe — 

12-in.,    lin.   ft.,   199.73 85  .70 

10-ln..   lin.    ft..    30.0 60  .59 

6-in.,    lin.    ft..   21.0 35  .35 

1-ln.  mesh  screen  for  6-ln.  pipe, 

s(i.  ft.,   1    1.00  2.00 

Storm  water  inlets  No.   3.  2 50.00         41.65 

Total    citv's   portion S9. 996.15    $7,870.00 

CiMod  total  $21. 78, .05  $17,723.76 


Fort  Worth,  Tex. — School  Building. — Innes 
&  Graham,  at  $38,000.  for  erecting  15-room 
school  building. 

Tyler,  Tex.— Court  House.— W.  C.  Whit- 
ney. Beaumont.  Tex.,  for  erection  of  $150,000 
court   house. 

Dinwiddle,  Va.— School  Houses.— C.  E. 
Market  for  erecting  two  school  houses. 

Harrisonburg,  Va.— Buildings.— W.  M. 
'  Buchcr  &  Son.  for  erection  of  one  dormitory 
iind  one  acidemlc  building  for  State  NormaU 
.School. 

Spokane,  Wash. — Street  Improvements. — 
Contracts  for  street  Improvements  have  been 
let  as  follows:  Grading  on  11th  Ave..  Thomas 
Malonev  for  Federal  Labor  Union,  $2,232; 
grading  7th   Ave.,   Julia  V.  Costcllo,   $6,650. 

Spokane,  Wash. — Sewer. — James  C.  Broad. 
at  $1,109  for  constructing  sewer  In  alley  be- 
tween Dean  and  .Vlallon  Aves. ;  Thomas  Ma- 
loney  for  the  Federal  Labor  Union  at  $4,232, 
for  sewer  in  2nd  Ave. 

De  Pere,  Wis. — Sewer. — Thos.  Connelly  and 
Wm.  Calnan,  at  about  $1,000  for  sewers  on 
West  Side 

PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  St&tes. 

IVIontgomery.  Ala. — County  Board  of  Rev- 
enue has  authorized  the  construction  of  a 
reinforced  concrete  bridge  over  Catoma 
Creek    to  cost  .about   $12,000. 

Hope,  Ark. — County  will  erect  five  steel 
bridges  next  year.  W.  A.  Briant.  Washing- 
ton,  Ark.,   is  county  judge. 

Malvern,  Ark — J.  E.  Chamberlain  and  W. 
S.  Hughes  have  been  appointed  bridge  com- 
missioners to  locate  and  superintendent  con- 
stiuction  of  proposed  county  bridge  over 
Ouachita    River    at    Green's    Ferry. 

Los  Angeles,  Cal. — Board  Public  Works 
has  accepted  $20,000  from  the  Los  Angeles 
Ry.  Co..  as  its  sliare  of  the  proposed  bridge 
over  the  Los  Angeles  River  at  Main  street 
and  contract  for  the  work  will  be  signed 
at  once. 

Vallejo,  Cal. — Residents  of  tliis  place  are 
advocating  the  l^uilding  of  a  State  bridge 
across  the  Carquinez  straits  from  South 
Vallejo  to  Valley  Junction.  The  bridge 
would  be  a  suspension  affair,  from  bluff  to 
bluff  and  would  be  erected  by  the  State  and 
leased   to   the   railway   companies. 

Atlanta,  Ga. — Resolution  is  before  the  city 
council  for  remodeling  entrances  to  the 
Forsyth  street  viaduct  and  closing  under 
pass. 

Savannah.  Qa. — Seaboard  Air  Line  Ry.. 
E.  A.  Frink.  bridge  engineer.  Portsmouth. 
Va..  lias  submitted  plans  to  U.  S.  War 
Department,  for  a  lift  bridge  to  replace  its 
present  structure  over  the  river  at  this 
city. 

Hume.  Ill — State  Engineer  A.  N.  Johnson, 
Springfield.  III.,  is  preparing  plans  for  seven 
biidges   in   Hume   Township. 

Princeton,  Ind — County  Commissioners 
have  adopted  plans  for  new  steel  bridges  to 
be  built"  in  the  county  and  contracts  will 
te  let  at  the  December  meeting  of  the 
board.  About  30  new  bridges  are  to  be 
built  and   four  or  five   old  ones  repaired. 

Lawrence,  Kan. — Union  Pacific  Ry.  is  re- 
ported to  be  considering  building  new  bridge 
over  tlie   Kiw  River  at   this   place. 

Bangor,  Me. — B.ingor  Railw.iy  &  Electric 
Co..  John  H.  Graham,  president,  is  reported 
to  have  made  proposition  to  city  council, 
for  building  two  new  spans  and  repairing 
piers    of   tlie    Brewer   bridge. 

Takon-.a  Park,  Md..  (P.  O.  Takoma  Park, 
D.  C.i —  Town  has  i  ejected  all  bids  for 
constructing  reinforced  concrete  l^ridee  over 
Sligo  Creek.  Bridge  is  to  be  275  ft.  long, 
with  16  ft.  roadway,  and  $10,000  is  availa- 
ble for  its  construction.  Ben  G.  Davis. 
Town   Clerk. 

Port    Huron,    Mich Grand   Trunk    Ry..    T. 

T.  Irving.  Resident  Engineer.  Detroit.  Mich., 
according  to  advices  from  this  place,  will 
shortlv  talvc  up  matter  of  building  its  over- 
head   bridge  at    Military    St. 

Joplin,  Mo. — Work  is  be  started  at  once 
on  a  steel  viaduct  at  3rd  st.  Construction 
of  the  38  concrete  foundations  will  be  done 
by  day  labor,  under  supervision  of  City  En- 
gineer  Hodgdon. 

Rochester,  N.  Y.— Bridge  Department. 
State  Engineer's  Office.  Albany.  N.  Y..  has 
completed  plans  for  bridge  over  the  barge 
canal    at    Allen    St..    this    city. 

Cleveland,  O Cleveland  Terminal  &  Val- 
ley R.  R.  Co.  has  applied  for  permission 
to  construct  a  lift  bridge  to  replace  the 
present    bridge    over    the    Cuyahoga    River. 

Cleveland.  O.— Bids  are  to  be  asked  at 
once    for    the    construction    of   the    Harvard- 
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Denison  bridge,  for  which  a  SJoO.OOO  bond 
issue  has  been  voted.  R.  W.  Hoffman  is 
City  Engineer. 

Dayton,  O — City  Engineer  Cellarius  has 
plans  under  way  for  building  new  bridge 
at  Stewart  St. 

Pittsburg,  pa. — City  has  voted  to  issue 
J4. 430. 000  of  bonds  for  public  improvements. 
The  bridge  worlc  that  can  be  begun  at  once 
under  this  bond  issue  is  as  follows:  Ejec- 
tion of  a  new  bridge  to  the  North  Side  at 
the  Point.  Jl. 000. 000;  new  Larimer  Ave. 
bridge,  $175,000;  bridge  across  Neglev  run 
hollow  from  Meadow  stieet.  S63.000.  A.  B. 
Shepherd   is    Director    Public   Works. 

Reading,  Pa. — City  officials  and  officials 
of  Philadelphia  &  Reading  Ry.  have  been 
in  conference  regarding  the  construction  of 
a  bridge  over  the  company's  Lebanon  Val- 
ley  tracks  at   Tulpehocken   St. 

Austin,  Tex.— Following  bids  were  received 
Nov.  5  by  County  Commissioners  for  con- 
structing bridge  over  >_olorado  River  at 
Congress  Ave.:  Missouri  Valley  Bridge  Co.. 
Leavenworth.  Kan..  $24r>.61."i:  Robert  Stor- 
rie.  Fort  Worth.  $186,462:  Geisel  Construc- 
tion Co..  St.  Louis.  $188,126;  William  P. 
Carmichael  &  Co  .  St.  Louis.  $176,495;  Mid- 
land   Bridge    Co..    Kansas    City.    $256,395. 

salt  Lake  City,  Utah.— Council  Finance 
Committee  has  lecommended  that  city  pro- 
ceed at  once  with  the  erection  of  a  new  bridge 
over  the  Jordan  River  to  replace  the  "white 
bridge"  on  North  Temple  St..  at  a  cost  of 
$8,000.      L.    C.    Kelsoy   is   City   Engineer. 

Milwaukee,  Wis — Board  Public  Works  has 
estimated  cost  of  reinforcing  and  repairing 
16th  St.  viaduct  at  $65,000.  C.  J.  Poetsch 
is    City    Engineer. 

Railroads. 

Items  Arranged  Alphabetically  by  States. 

Globe.  Ariz.— Gila  Valley.  Globe  &  Xorth- 
ein  R>.,  J.  H.  McClure.  Engineer  M.  of  W., 
Tucson.  Ariz.,  is  to  be  extended  six  miles 
to  Miami. 

Little  Rock.  Ark.- Meto  Valley  Ry.  Co. 
has  been  incorporatcv.  and  proposes  to  build 
a  railroad  from  McCreunor.  on  the  Rock 
Island  road,  a  station  a  few  miles  east  of 
Lonoke,  a  distance  of  16  miles  in  a  southerly 
direction  in  Lonoke  County.  The  incorpora- 
tors are  E.  C.  Murrav.  S.  M.  Savage.  C.  P. 
Harnwell.  E.  S.  Jett  ana  R.  J.  Stroud.  The 
road  is  to  be  built  for  the  purpose  of  devel- 
oping the  timber  lands  in  the  southern  por- 
tion   of    Lonoke    County. 

Pine  Bluff,  Ark — Arkansas,  Louisiana  & 
Gulf  Ry..  now  in  operation  between  Crossett. 
Ark.,  and  Monroe.  La.,  is  to  be  extended 
north  with  a  terminus  either  at  Pine  Bluff 
or  Little  Rock.  E.  T.  Bond,  Bostrop.  I^a.. 
is    Chief   Engineer. 

Sedgwick,  Ark — Survey  is  reported  made 
for  the  extension  of  the  Cache  Valley  R.  R. 
from  Lignt.  Ark.,  to  Paragould.  A'-k..  IS 
miles.  The  road  is  built  from  Sedgwick 
to  Light.  Ark..  12  miles.  It  is  also  con- 
templated to  build  from  Sedgwick  to  New- 
port. Ark.,  40  miles.  R.  F.  Schatzman  is 
Chief   Engineer  at   Sedgwick.   Ark. 

Plant  City,  Fla — Surveys  have  been  com- 
pleted and  necessary  money  appropriated 
lor  an  extension  of  the  Plant  Liiv.  Arca- 
dia &  Gulf  Ry.,  through  to  Arcadia.  Con- 
stiuction  work  is  to  be  started  at  once,  it 
is  said.  P.  O.  Knight.  Tampa.  Fla..  is  Pres- 
ident. 

Albany.  Ga. — Georgia.  Southwestern  &  Gulf 
R.  R.  Co.  has  filed  a  mortgage  for  $4,000.- 
000  of  stock  and  bonds  for  a  similar  amount 
and  proposes  to  use  the  funds  for  building 
and  equipping  a  railroad.  The  company  is 
incorporated  under  the  laws  of  Georgia  and 
proposes  to  build  a  railroad  from  Dawson 
and  Albany,  in  a  southwesterly  direction, 
going  through  Terrell.  Calhoun.  Dougherty. 
Baker.  Miller  and  Decatur  in  Georgia  and 
through  J.ackson.  Calhoun  and  Washington 
Counties,  in  tlorida.  to  Dyers  Point,  a  di&- 
stance  of  157  miles.  It  is  also  stated  that  it  is 
the  intention  of  the  company  to  build  branch 
lines  and  acquire  others  by  purchase,  mak- 
ing a  total  mileage  of  about  200  miles. 

Iowa  City,  la.— Chicago.  Rock  Island  & 
Pacific  Ry..  Q.  M.  Brown,  District  Engineer. 
Davenport,  la.,  may  construct  $60,000  sub- 
way   here    on    Gilbert    St. 

Aurora,  III.— Chicago.  Burlington  &  Quincy 
R.  R.  is  said  to  be  considering  double  track- 
ing its  line  from  Aurora  to  Savanna,  a  dis- 
stance   of    107    miles. 

Springfield,  III — Chicago.  Peoria  &  St. 
Louis  Ky.,  M.  D.  Schaff.  Superintendent. 
Springfie.d.  has  purchased  gravel  pit  near 
Peoria  and  will  do  considerable  reballasting 
work. 

Columbia,  M.-. — Company  is  to  be  organ- 
ized   to    build    a    railroad    from    Columbia    to 


connect  with  the  Chicago  &  Alton  and  the 
Wabash.  The  proposed  length  is  31  miles 
and  the  road  will  open  up  2O0.000  acres  of 
coal  land,  about  IS  miles  of  right  of  way 
from  Columbia  has  been  secured.  The  roall 
is  being  promoted  by  State  Senator  B.  M. 
Attderson. 

Tucumcarl,  N.  Mex — Local  Business  Men's 
Lciigue  is  considering  a  proposal  to  pay  a 
bonus  of  $40,000  for  the  consiruclion  of  a 
railroad    from    Texico    to   Tucumcati. 

New  York,  N.  Y — New  Vork.  New  Ha- 
ven &  Hartford  R.  R.  which  controls  the 
New  York.  Westchester  &  Boston  Ry. 
Co..  37  Wall  St..  New  York,  has  applied  to 
State  Public  Service  Commission  for  certifi- 
cate of  necessity  to  enable  it  to  build  the 
latter  road.  Considerable  construction  has 
already    been    done. 

Cleveland,  O — Construction  of  belt  line 
railway  passing  through  East  Cleveland  and 
Collin«ood  is  prepared.  Ben  Hopkins  Is  En- 
gineer. 

Dayton,  O — Dayton.  Lebanon  &  Cincinnati 
R.  R.  is  securing  entrance  to  this  city  from 
the  south.  The  road  will  connect  Dayton 
and  Cincinnati.  Frank  Brandon,  Lebanon, 
O..   is   President. 

Beaver,  Okla.— Reports  from  this  place 
•^tate  that  the  contract  has  been  signed 
for  the  construction  of  the  Beaver  Valley 
&  Northwestern  R.  R..  from  Gage,  in  Ellis 
County,  via  Beaver  City  to  Hooker,  in  Texas 
County,  a  distance  of  100  miles.  The  road 
was  chartered  last  July  to  build  from  Okla- 
homa City  to  La  Junta.  Colo.,  and  tne  line 
from  Gage  to  Hooker  is  to  be  the  first 
construction  done.  The  company  is  capitiil- 
ized  at  $4,000,000.  It  was  organized  and  the 
jtreliminary  work  financed  by  capitalists  of 
Wichita.  Kan.,  and  Northwestern  Oklahoma. 
J.   W.    Webb  of  Beaver  is  President. 

Clinton,  Okla. — Work  is  to  be  started  here 
this  month  on  the  construction  of  Clinton 
&  Coloiado  Springs  R.  R..  according  to  a 
statement  by  Col.  C.  C.  Goodman,  Fort 
Smith.  Ark.,  the  chief  promoter  of  the  proj- 
ect. The  first  section  will  be  to  Butler. 
northwest. 

Kingfisher,  Okla — Residents  of  this  city 
have  raised  bonus  of  $15,000  and  are  se- 
curing right  of  way  for  five  miles  northwest 
and  five  miles  northeast  of  city,  as  an  in- 
ducement for  building  a  northwest  line  of 
railroad  throvgh   the  city. 

Georgetown,  S.  C — Advices  from  the  city 
state  that  Capt.  Samuel  Sparks  is  consider- 
ing building  either  an  electrical  or  steam 
railway  between  True  Blue  and  Pawley's 
Island,    six    miles    distant. 

Austin,  Tex.— Gulf.  Texas  &  Western  Ry. 
Co.  has  been  chartered  and  proposes  to  build 
a  railroad  from  Burrs  Ferry,  on  the  Sabine 
River,  in  Newton  County,  to  Benjamin, 
Knox  County,  a  distance  of  aporoximately 
500  miles,  according  to  Ben  B.  Cain.  Tyler. 
Tex.,  a  director  of  the  road,  construction 
work  is  to  be  started  this  year. 

Ochiltree,  Tex — Enid.  Ochiltree  &  South- 
western R.  R.  Co.  h.is  been  chartered  and 
proposes  to  build  a  26d  mile  line.  The  first 
section  will  be  built  between  Dalhart  and 
Ochiltree.  101  miles.  George  M.  Perry, 
County  Judge,  will  probably  be  president  of 
the    road. 

San    Antonio,    Tex Business    Men's    Club 

of  this  city  has  endorsed  proposition  of  L. 
F.  Edwards.  St.  Louis.  Mo.,  in  building  a 
railroad  from  San  Antonio  and  Brownsville, 
and    is    raising    $100,000    bonus. 

San  Antonio,  Tex. — Contract  for  construct- 
ing portion  of  Artesian  Belt  R.  R..  control- 
led by  Dr.  Charles  F.  Simmons.  Sarr  An- 
tonio, has  been  let  to  J.  F.  Burns  Construc- 
tion Co..  Devine.  Tex.  The  road  will  be 
completed  from  Macdona  south  to  New  Ar- 
tesia.  about  40  miles.  From  the  latter 
point  it  will  be  continued  to  Simmons  City, 
in  Live  Oak  County,  between  20  and  30 
miles.  Sui^'eys  for  the  latter  portion  of  the 
line  are  to  be  made,  and  arrangements  will 
be  made  for  a  further  extension  toward 
the  Rio  Grande.  William  Bradburn.  San  An- 
tonio,   Tex.,    is   Chief   Engineer. 

Norfolk,      Va Lynnhaven      Construction 

Terminal  Corporation  has  been  chartered 
and  proposes  to  construct  a  railroad  through 
Nonsemond  and  Princess  Ann  Counties  from 
Norfolk.      Alvah  H.   Martin    is    President. 

Marquette,  Wash. — Ironwood  &  Hurley 
Traction  system  which  extends  from  Jes- 
sieville  through  Ironwood  to  Hurle>'  and 
Gile.  Wis.,  a  distance  of  five  miles,  is  to 
be  extended  to  Bessemer,  the  County  seat 
of  Gogebic  County,  increasing  its  length 
by   five   miles. 

Walla  Walla,  Wash.— Right  of  way  is  be- 
ing secured  for  a  railroad  from  this  city  to 
Wallula.  one  way  and  to  Dayton  on  the 
other,  a  total  distance  of  70  miles.  The  proj- 
ect is  being  promoted  by  Dr.  N.  G.  Blalock 
and  John  H.   Morrow.  Waiisburg.   Wash. 
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U.  S.  ENGINEER  OFFICE.  WILMING- 
ton.  N.  C,  October  20.  1908.  Sealed  pro- 
posals for  constructing  a  steel  draw-span 
highway  bridge  with  pile  and  concrete 
foundations,  on  Core  Creek,  near  Beau- 
fort. N.  C.  will  be  received  at  this  of- 
fice until  12  noon,  standard  time.  Novem- 
ber 20.  1908.  and  then  publicly  opened. 
Information  furnished  on  application. 
EARL  I    BROWN.  Captain   Engineers. 


U.  S.  ENGINEER  OFFICE.  CHICAGO, 
m.,  Nov.  2.  1908.  Sealed  proposals  for 
pile  pier  construction  and  removal  of  old 
pier  in  Michigan  City  Harbor.  Ind..  will 
be  received  at  this  office  until  10  a.  m.. 
Dec.  12.  190S.  and  then  publicly  opened. 
Information  on  application.  THOS.  H. 
REES.    Mayor.    Engineers. 
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TILE  DRAINS. 

IVnrla.    Illinois. 

Sealed  bids  will  be  rccclvcil  by  the 
CoinmlsslonerH  of  the  Hiillnck  &  .Meiilnn 
Drnlnaee  District  of  PpoiIii  County,  Ull- 
noLi,  III  the  office  of  W.  S.  KelloKR.  At- 
torney. 100  S.  .leffcraon  Ave.,  Peorin.  Illi- 
nois, until  two  o'clock  p.  m.  the  Hth  day 
of  December,  A.  D.  190S.  for  furnlshlnK 
and  laying  31.757  feet  of  drain  tile  rang- 
ing In  size  from  8-lnch  to  30-lnch  diam- 
eter. 

Rills  must  be  aoronipnnled  b.v  rash  or 
certllled  check  equal  to  10  per  cent  of  the 
amount  of  the  bid.  Contr:ictor  will  V)e 
re-.iulred  to  file  bond  In  the  amount  of  50 
per  cent  of  the  estimated  cost  of  the 
work.  Plans  and  specifications  can  be 
seen  at  the  ofUce  of  the  Harman  Engl-, 
neerlng  Co..  120  Frcdonla  Ave..  Peoria. 
Illinois.  Copy  of  specifications  and  form 
of  bid  may  be  procured  by  application  to 
the  Knglneer.  Payments  will  be  made  in 
cash  on  monthly  estimates.  Works  to  be 
completed  on  or  before  the  first  day  of 
November.    A.    D.    1909. 

Commissioners  reserve  the  right  to  re- 
ject any  and  all  bids. 

ZEALY  M.  HOI.MES. 
ALONZO    M.    ROOT, 
IRVING'  .1.   C.VSE, 

Commissioners. 

H.VIOr.XN    ENGINEERIN3    CO.,    Engi- 
neers,  120  Fredonia  Ave.,  Peoria.  Til. 


SEWER  SYSTEM. 

Memphis,   Tennessee. 

Bids  will  be  received  at  the  office  of  J. 
A.  Omberg,  Jr..  60S  and  610  Goodwyn  In- 
stitute. Memphis.  Tenn..  until  noon,  25th 
of  November,  1908,  for  the  construction  of 
a  system  of  sanitary   sewers. 

The  sewer  system  comprises  about  13,- 
000  ft.  of  sewers  from  6-in.  to  15-ln.  diam- 
eter. 

Bids  must  be  accompanied  by  certified 
check  for  $250,  made  payable  to  City  of 
Bingliamton. 

Right  Is  reserved  to  reject  any  or  all 
bids. 

Work  will  be  paid  in  5  per  cent  bonds 
of  Town  of  Binghamton. 

.1.  A.  OMBERG.  .Ir..  Engineer. 


WATER  WORKS  AND  SEWERS. 

Covington.    Ga. 

Sealed  proposals  will  be  received  by  the 
Chairman  and  Board  of  Commissioners  of 
the  City  of  Covington,  Ga.,  until  3  p.  m., 
December  2.  1908.  for  the  construction  of 
water  and  sewerage  systems  in  and  for 
the  city  of  Covington.  Ga..  and  furnishing 
all  necessary  materials  for  same. 

Waterworks  system  will  embrace  ap- 
pro.ximately  400  tons  of  G  to  10-in.  cast 
iron  pipe,  with  necessary  valves,  hyd- 
rants, etc..  one  15x110  stand  pipe,  two 
compound  pumping  engines,  one  turbine 
pump  and  motor,  brick  pumping  station, 
settling  basin  and  clear  water  basin. 

Sewerage  system  will  embrace  approxi- 
mately 5  miles  of  vitrified  clay  pipe  sewers 
from  6  to  15  ins.  with  all  necessary  man- 
holes, fiush  tanks,  etc. 

Plans,  profiles,  etc.,  may  be  seen  at  the 
offlco  of  the  chairman  of  the  Board  of 
Commissioners  and  copies  of  the  specifi- 
cations, forms,  etc.,  may  be  obtained  from 
the  engineers  or  chairman. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

C.  C.   BROOKS, 
Chairman   Board  of  Commissioners. 

J.  B.  M'CRARY  &  CO..  Engineers, 
Emiilre  Bldg..  Atlanta,  Ga. 


STEEL  WORK. 

.Madl.-iin,  Wisconsin. 

The  Wisconsin  Capitol  Commission  in- 
vite proposals  for  furnishing  and  erecting 
the  Steel  Work  of  the  South  Wing  and 
Cintral  Portion  of  the  State  Capitol  now 
building  at  Madison,  Wisconsin.  The 
same  is  to  be  executed  according  to  the 
Iihms  and  specifications  and  under  the 
supervision  of  Geo.  B.  Post  &  Sons, 
.Architects,  347  5th  Ave.,  New  York. 

All  bids  must  be  on  blanks  furnished 
and  accompanied  by  a  certified  check  of  5 
per  cent  of  their  amount,  made  payabh- 
to  the  order  of  the  C«,pitoI  Commission. 
Tills  shall  be  forfeited  in  case  the  con- 
tract is  awarded  to  the  maker  and  he 
falls  within  ten  days  to  execute  contract 
and  furnish  bond  as  provided  for  in  tlie 
specifications. 

All  proposals  must  be  enclosed  in  prop- 
erly endorsed  envelopes  and  delivered  to 
the  undersigned  on  or  before  noon  of  Fri- 
day,  December  IS,  190S 

LEW  F.   PORTER. 
Secrotar>'   of  Capitol  Commission. 

PUMPING  ENGINES. 

Augusta,    G'eorgia. 

Sealed  i)roposals  will  be  received  by 
the  Water  Work  Committee  of  the  City 
Council  of  Augusta.  Ga.,  until  4  p.  m. 
(Eastern  time)  Tuesday.  November  24th. 
1908,  for  furnishing  and  erecting  at  Au- 
gusta, Ga.,  a  pumping  engine  of  six  (6i 
million  gallons  daily  capacity  and  a 
steam  plant  of  four  hundred  and  fifty 
(450)   horsepower  capacity. 

The  city  reserves  the  right  to  reject 
any    or   all    proposals. 

Specifications  can  be  had  by  applying 
to  this  office. 

NISBET    WINGFIELD, 

City     Engineer. 

STEEL  TANK  AND  TOWER. 

GrkUi-y,  California. 
Sealed  bids  for  erecting  a  steel  tank 
and  tower  for  the  City  of  Gridley,  Butte 
County,  California,  will  be  received  at  the 
office  of  the  City  Clerk  of  Gridley  up  to 
the  hour  of  12  m.,  on  Monday,  the  14th 
day  of  December,  1908.  Printed  copies  of 
the  specifications  for  the  above  tank  and 
tower,  piinted  forms  for  propo.'-als  and 
printed  copies  of  the  complete  advertise- 
ment may  be  obtained  on  application  to 
the  office  of  Engineering-Contracting,  355 
Dearborn  street,  Chicago.  Each  bid  must 
be  accompanied  by  a  certified  check  pay- 
able to  the  President  of  the  Board  of 
Trustees  of  the  City  of  G'ridley,  to  at 
least  5  per  cent  of  the  amount  bid.  The 
Board  reserves  the  right  to  reject  any  and 
all  bids.  All  bids  submitted  must  be  ac- 
cording to  the  statutes  of  the  State  of 
California. 

F.  G.  MOESCH.  City  Clerk. 


KORT  MYEHt,  VA..  OCTOBER  20.  1908. 
Sealed  proposals  In  triplicate  will  be  re- 
ceived at  the  office  of  the  Constructing 
Quartermaster,  until  11  a.  m.,  November 
18,  1908.  and  then  opened,  for  the  con- 
struction of  fences  for  corrals  for  artil- 
lery stables  at  Fort  Myer.  Va,  Certified 
check  or  Surety  Company's  guarantee  for 
10  per  cent  of  the  amount  must  accom- 
pany each  bid.  Plans  and  spcclncatlons 
will  be  furnished  upon  application.  The 
ri<»vernment  reserves  the  right  to  reject 
any  or  all  bids.  Proposals  and  envelopes 
should  be  marked  "Proposals  for  con- 
stiuction  of  corral  fences."  and  addressed 
to  Captain  B.  B.  HYER.  Constructing 
Quartermaster. 


Standard  Plans  for  Highway  Bridges 
of  Reinforced  concrete 

Thrse  plans  clvf  ronipift''  flt-UTllH.  bills  of  mat<rl;ii. « tr 
ftru)  are  frt-c  (rurn  |);i(i-iit»il  fi-jituriK.       1    uIho   |)rt'i)arL' 
HiM-Pliil  plans?  (or  brulys  or  otiirr  Htnirtiirf«  at  rciuton- 
nuic  rates  and  invit*-  rorrcsimndfiirf  with  Contractors 
rrtiuirtiiir  such  plans  for  competitive  bUldtnu.  fU: 
WILBUR      J.      WATSON.     Member    Am.    Soc.    C.    E. 

Expert  DeslHULT  and  Inspector  of  Bridges 
ntizptis  Hnikitnc  Clivi-Iand   Ohio 
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Trench 
Machines 

We  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Macbines  for  Trench  Work 

CataloRue  sent  upon  request. 

CARSON  TRENCH  MACHINE  CO. 

BOSTON,  MASS.,  U.  S.  A. 

[101  W.irren  .street.  NEW  YORK 
Branch Ofllces!  Park  HiilldlnB.  CLKVF,LA.\I1 

1  299  .>it.  James  Street.  MONTR  i:  AT, 


FOR  SALE 

Two  DREDGES  complete 

with 

Steel 

cranes    and    dippers    for    rock    work. 

One   20  ft.  wide    iiy    7.")  ft.  long.  Hoisting  Engines  12 
made  by  the  Toledo  Foundry  &  Maehine  Co. 

inches  by 

IS    inches. 

One  21  ft.  wide   by   .59   ft.    long.  Hoisting   Engines   0 
made  by  The  Bucyrus  Comp,-  ly. 

inches   by 

13  inches, 

NIAGARA  FALLS  HYDRAULIC  POWER 

&    MFG. 

CO. 

N].\C,.\R.V  FALLS.    NEW  YORK 

November  i8,  1908. 
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CAST  IRON  PIPE  AND  SPECIAL 
CASTINGS. 

Amsterdam.  N.  Y. 
Sealed  proposals  for  furnishing  cast-iron 
water  pipe  and  special  castings  will  be 
received  by  the  Board  of  Water  Commis- 
sioners of  the  City  of  Amsterdam,  N.  Y., 
at  their  ofBce  in  tlie  Farmers'  Bank 
Buildins.  until  S  o'clock  p.  m.,  of  Novem- 
ber 24th,  190S,  at  which  hour  said  pro- 
posals shall  be  opened  and  read  in  the 
presence  of  said  Water  Commissioners. 

All  proposals  shall  be  enclosed  in  a 
sealed  envelope  addressed  to  Charles  C. 
Yund,  President  of  the  Board  of  Water 
Commissioners,  Amsterdam,  N.  Y.,  and 
across  the  end  of  such  envelope  and  upon 
the  face  side  of  same,  the  words  "Pro- 
posal for  Cast-iron  Pipe  for  Hanns  Creek 
Conduit  No.  2"  shall  be  written. 

Each  proposal  shall  contain  a  certified 
check  or  a  New  York  or  Boston  draft  in 
the  amount  of  $10,000  (ten  thousand  dol- 
lars) payable  to  the  order  of  John  J. 
Turner,  the  Treasurer  of  the  Water  Com- 
missioners. Amsterdam.  N.  Y.,  as  a  guar- 
antee that  the  bidder  will  enter  into  con- 
tract in  case  of  award  to  him,  or  in  case 
of  his  failure  so  to  do,  then  said  amount 
shall  be  absolutely  forfeited  to  said  Water 
Commissioners. 

No  cliecks  or  drafts  thus  presented  to 
the  Board  of  Water  Commissioners,  shall 
be  returned  to  the  bidders  until  after  the 
award  and  signing  of  the  contract  and  the 
furnishing  of  .satisfactory  sureties  and 
bond  for  faithful  performance  by  the  suc- 
cessful proposer.  No  bids  shall  be  with- 
drawn after  they  have  been  opened  by  the 
Water  Commissioners. 

The  Board  of  Water  Commissioners  ex- 
pressly reserves  the  right  to  reject  any  or 
all  proposals  if  such  action  appears  to 
them  to  be  for  the  best  interests  of  the 
city.  Specifications  and  proposal  sheet  for 
this  contract  may  be  procured  by  intend- 
ing bidders,  by  application  to  James  R. 
Snell,  Superintendent  of  the  Water  Works, 
after  November  12th,  1908. 

Approximate    Quantities. 
The  approximate  quantities  in  net  tons 
are  as  follows: 

30-inch  straight  piping 3.538 

24-inch   straight  piping 3.844 

Smaller  sizes,  straight  piping IS% 

30-inch  special  castings. 25 

24-inch  special  castings 20 

30-inch  Inspection  castings 16 

24-inch  inspection  castings 20 

CHARLES  C.   YUND, 
President  of  the  Board  of  Water  Commis- 
sioners, Amsterdam,  N.  Y. 

FRANK  H.  M'CONNELL. 
Secretary  of  the  Board  of  Water  Commis- 
sioners. Amsterdam.  N.  Y. 

CHILEAN  RAILWAYS. 

The  Government  invites  proposals  for 
the  construction  of  the  following  new 
sections  of  railway: 

From  the  port  of  Arica.  on  the  coast 
of  Chile,  to  alto  de  La  Paz.  the  capital 
of  Bolivia,  an  extension  of  about  460 
kilometers. 

From  La  Ligua  to  Copiapo.  an  exten- 
sion of  approximately  680  kilometers — 
all  within    the  Republic  of  Chile. 

Proposals  should  be  addressed  to  the 
Minister  of  Public  Works.  Santiago,  Chile, 
or  to  the  Legation  of  Chile.  Washington. 
D.    C. 

The  Legation  at  Washington  will  fur- 
nish all  particulars  to  contractors  desir- 
ing to  bid  upon  the  work.  The  date  for 
opening  the  bids  by  the  Minister  of 
Public  Works  in  Santiago.  Chile,  is  Feb. 
1,  1909.  for  the  La  Ligua-Copiapo  Rail- 
way. 


Notice  to 
Road  Contractors 

r^ONTRACTORS  who 
are  bidding  upon  New 
York  State  Roadwork,  as 
well  as  others,  are  hereby 
notified  that  we  will  furnish 

Standard  Asphalt  Road  Oil 

that  will  fill  the  specifica- 
tions in  every  respect,  and 
at  a  price  that  commands 
attention. 

We  also  supply 

Standard 
Macadam  Asphalt  Binder 

used  in  constructing 
Macadam  and  all  other 
Roads  where  asphaltic 
material  is  required. 

For    further    information 
address 

Standard  Oil  Company  ot  New  YorI( 

Road  Oil  Dept. 
26  Broadway  New  York  City 

HENRY  FISHER.  Manager 
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The  Cincinnati 
Frog  &  Switch  Co. 

CINClNiXATl,  UliJU 
Manufacturers  r.[ 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,  Contractors,   Plantations. 


FROGS.  SWITCHES.  CROSSINGS 

St&nd*  and  Portable  Track  for  all  weight*  of 
rail  for  Quarriei,  Mine*.  Coal  Tipples,  Indu*- 
bSal  PlanU  and  Contractor*'  use. 


THE  INDIANAPOLIS  SWITCH  &  FROG  CO. 


SPRINGFIELD.  OHIO 


BARGAIN    IF   SOLD    QUICK 

24-  -lO-ft.  GOM  Capacity 


(n>o(i  comiitioii.     Ac'   fiuii.  I;  il   v/aiit'-'l. 


WALTER 

A. 


"7ELNICKER 

/^       in  ST.  LOUl! 


SUPPLY 
s        CO. 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels 

Southern  Iron  &  Equipment  Co. 

ATLANTA,  QA. 


Largest  Dealers  in  Rebuilt 
Equipment  in  United  States 

EAST  WORKS 
New  Freight  and  Passenger  Care 

WEST  WORKS 
Rebuilt  Coaches,  Cars  and  Engines 

Hicks  Locomotive  &  Car  Worlcs 

General  Offices  Sales  Dept. 

Chicago  Heights,      Ea.t.m        Fisher  Building 

Illinois  Repre.enUtlfeB       Chicago,  111. 

■inpir«  Steel  A  Eqalpm.nt  Co.,  141  BroadwRjr,  H.ir  T«rk. 


Steam  Shovels,  LocomotiveSt 
Cars,  etc. 

Contractors'  and   Railway   Equipment 

TcUijr.i;'!i.T.;;.  pl.oi.'ior  V.'nto  Vt. 

A.  C.TORBERT&  CO. 

B47-548  Monailnock  Block  CHICAGO 


TIVULCAN  IRON  WORKS 

/  CHICAGO 


« 


CONTINENTAL 

DUMP     CARS 


tt 


1}  to  20  Cubic  Yards  Capacity, 
any  Guage. 

Continental  Car  &  Equipment  Co..  (tac ) 

17  Battery  Place,  New  York 
Highland  Park,  Louisville,  ICy. 


T^THICH  appeals  to  you  most,  idle  plant  or 
money  in  the  bank?  You  would  not 
have  idle  plant  had  you  been  dealing  with  us 
before  your  purchase.  Are  you  sure  the  plant 
you  have  will  meet  all  the  requirements  of  your 
next  piece  of  work?  Is  it  not  very  probable 
that  you  may  use  it  to  a  disadvantage  simply 
because  you  are  loathe  to  invest  more  money, 
which  in  turn  will  be  idle  next  year?  Our 
method  should  appeal  to  you.  We  have  con- 
tractors' equipment  of  all  kinds.  It  will  fit  all 
the  conditions  exactly.  You  can  rent  just  what 
you  can  use.  Every  piece  of  equipment  you 
are  paying  rental  on  is  earning  you  something. 
Remember  nothing  is  lying  idle  and  you  have 
no  money  invested. 


Contractors 


Have 

you 

idle 

plant? 


Write,  Wirk  or  Call 


UNITED    STATES    EQUIPMENT    COMPANY 

FISHER    BUILDING,    CHICAGO,    ILL. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  menUon   ENGINEtKINU-CONTKACTING 
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FOR  SALE 

One  Miles'  Cement 

BLOCK     MACHINE 

nearly  new.    Complete  with  SOO  pallets. 

CHEAP   FOR   CASH 

A<ldre.=is  Bos  o9,  care  o( 

ENaiN'EEiEiN'G-C'ONmACTiNG.  3.'i5  Dcarhorti  .St..  Chtcaiio 

9,000  ft.  of  30    b.   track 

20  all  steel  1  *  cu.  yd.  dump  cars,  1  loco- 
motive 30  H.'  P.  -  All  for  24-inch  gauf;e. 
Can  be  rented  or  sold  at  very  reasonable 
prices.  Address  Box  57,  care  of 
Engineering-Contracting,  355  Dear- 
born St.,  Chicago. 


For  Sale  Cheap 

f!'.nf   EXCAVATOR  £;r; 

formerly  used  by  U.  S.  Government. 

Also  two  12-ton  3.6-inch  gauge 
and  one  15-ton  36-inch  gauge 

Saddle    Tank    Locomotives 

Also 

Relaying   Rails 

all  weights 
BLOCK=POLLAK   IRON   CO. 

First  National  Bank  Bldg.  Chicago.  111. 


FOR  SALE    or   FOR  RENT 

5,000  ft.    Portable  Track 

made  of  16  lb.  rails, 

with  steel  ties 

S  turntables,  10  platform  cars.  All  for 
30-inch  gauge.  Special  advantageous 
conditions  will  be  made  in  case  of  im- 
mediate removal..  Address  Bo.k  58, 
care  of  Engineering-Contracting,  355 
Dearborn  St.,  Chicago. 


WANTED— 

you  to  know  THE  VELTEN  UNI- 
VERSAL CRUSHER  is  the  only 
machine  which  will  reduce  the  hard- 
est ROCK  and  GRAVEL,  instan- 
taneously, to  any  fineness  according 
to  your  wishes.  It  can  be  adjusted 
without  stopping  your  machinery;  is 
very  simple  in  construction;  less 
power  and  less  repairs  are  required 
for  maintainance  expense,  and  the 
least  cost  of  any  machine  in  the 
market.  Prices  range  from  $30  up. 
Investigate  and  you  will  be  pleased 
Address  the 
UNIVERSAL  STONE  CRUSHER  CO.. 
Cedar  Rapids,  Iowa. 


Good  Stuff  At  Right  Prices 

One  No.  2^  Smith  Concrete  Mixer,  complete   with    engine  and 

boiler,  on  wheels  ........     .¥025 

One  No.  2  Buffalo  Mi.xer  with  gasoline  engine         .         .         .  $.300 

One  No.  1  McKelvey  Mixer,  engine  and  boiler,  on  wheels    .         .     $325 
One  20  H.  P.  Lidgcrwood  Hoist,  D.  C.  D.  D.  with  boiler        .  .SG.^O 

One  SO  H.  P.  Single  Drum  Hoist.  link  motion,  no  boiler      .         .     iSHOO 
One  No.  2  Austin  Gyratory  Crusher  (new)      ....  $400 

One  Lot  of  Paint  Machinery.     Very  cheap. 

One  45  Ton  Bucyrtis  Steam  Shovel,  1^  yard       ....  .$2,200 

We  have  lots  of  bargains,  new  and  rebuilt.    We  are  dealers,  rebuilders 
and  warehousemen  of  heavy  machinery.     Let  us  know  what  you  want. 

H.  O.  Conklin  Equipment  Co. 

Great  Northern  Bldg.,  Chicago. 


Shop,  Warehouse  and  Yards, 
Harvey,  111. 


MARSH'S  CRUSHER  LIST     MARSH'S  MIXER  LIST 


One    No.    7    1-2    Style    "D"   Gates, 

complete  plant  with  power. 

One  No.   7  1-2   Austin    Plant,    very 
complete. 

One  No.  5  Style  "D"  Gates  Crusher, 

first-class  condition. 

One  No.  6   Style   "K"  Gates  Crusher, 

with  No.  4  Style  "D"  to  follow 
with  complete  equijjmentof  eleva- 
tors, screens,  power  plant,  etc. 

One  No.  4  Austin  Crusher,  with  ele- 
vator and  screen  and  power  plant. 

Two  No.  3  Style  "D"  Gates  Crushers, 

good  as  new,  and  many  others, 
"write  for  full  particulars,  if  inter- 


ested. 


Good  Second  Hand  Concrete  Mixers 

Two  No.  0  Smith's   on  Truck,  with 

Engine  and  Boiler. 
Two  No.  1  Stnith's  on  Truck,   with 

Engine  and  Boiler. 
Two  No.  2  Smith's  on  Truck,   with 

Engine  and  Boiler. 
Two  "No.   2  1-2   Smith's  on   Truck. 

with  Engine  and  Boiler. 
Two  No.  5  Smith's  on   Skids,   with 

Engine. 
Two    1-2  yd.   Ransome's   on   Truck, 

with  Engine  and  Boiler. 
Two  No.  17   Cube  on   Trucks  with 

Engine  and  Boiler. 
Two  No.   3   Foote   Street   Machines 

complete. 


P.  S. — Also  Steam  Rollers,  Shovels,  etc.     Write  For  List. 


G.C.Marsho,<icSvBi,K..Chicaflo,lll. 


G.  C.  Marsh  ou'""™''" 


)lil  I'.ili.iiy  Hide. 


Chicago,  III. 


ASSIGNEE'S  SALE 

MONDAY,  NOVEMBER  23 

On  the  Grounds  at  California,  O.,  Cincinnati.  O.,  Xew  Water  Works, 
all  the  Equipments  of  the  Keeling  &  Ridge  Co.,  Located  at 
California,  0.,    will  be   Sold  at   Public  Auction,  in  Separate  Lots. 

THIS  contractor's  outfit  represents  an  outlay  of  about  two  hundred  thous- 
and dollars  ($200,000).  The  sale  will  positively  take  place  on  Monday, 
Nov.  23,  at  9;30,  and  continue  until  everything  is  sold,  regardless  of  the 
weather.  There  is  such  a  vast  stock,  that  there  will  be  many  wonderful 
bargains.  The  sale  will  be  conducted  in  a  strictly  business-like  manner,  every- 
thing warranted  to  be  e.xactly  as  represented  and  fair  trial  given  to  purchasers 
of  the  horses  and  mules,  which  we  estimate  the  aggregate  value  at  twenty 
thousand  dollars  ($20,000).  There  are  hundreds  of  wagons  and  harness  of  all 
kinds,  plows,  scrapers,  steam  shovels,  Jackson  conveyors,  large  and  small 
locomotive  cranes,  several  hoisting  engines,  3  13-ton  Kelly  Springfield  road 
rollers,  concrete  mi,\ers,  road  machines,  100,000  feet  of  lumber,  and  a  com- 
plete outfit  of  contractor's  supiilies. 

Cat.\logue  and  .^11  Particulars  will  be  Furnished  by  Applying  to  the 

MERCANTILE      TRUST      COMPANY,     OF      PITTSBURG 

Assignee  of   the  Keeling  &  Ridge  Co. 
J.  S.  JACKSON,  Agent,  California,  O..  Cincinnati  Water  Works 
J.  O.  WOODWARD,  Auctioneer,  43  Wiggins  Blk.,  Cincinnati,  O. 
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WANTS 

I'n-lisp'iivr.i  C.if'is  >::miT 
this    h«'ailiii)i     cii.st    iMily 

One  Cent  a  Word 

Displav.a  $1  no  an    Iiuli. 


WANTS 

rn.\ifi''avc'l  C.-ir^K  un.l.T 

One  Cent  a  Word 

D.si.liy.M  Jl  00  an  Inch. 


LIST     or    VACANCIES 
for  members  of 

The  Engineering  Agency,  Inc. 

Always     state    your     special 
qualifications  for   each  place. 


WANTFD— ruSITKiN:  KnKlneer.  30;  has 
level  and  transit  with  full  Held  equipment. 
Address  "Box  uG."  care  of  Enslneering- 
Contractlng.   355   Dearborn   St..   Chicago. 

ENGINEER  WANTED— One  who  can  Invest 
three  thousand  iloUars  In  Interurban  rail- 
way. Good  position  for  good  man.  Ad- 
dress Box  60,  care  of  EnKlneering-Con- 
tractlng,   355  Dearborn   St..   ChU-ago.     21-lt 

WANTED  —  Engineering-Contracting  for 
September  25.  1907,  and  for  November  13. 
1907.  Win  pay  l.i  cts.  for  one  copy  of 
each  date  received  in  perfect  condition 
Address  "E.  H.  C."  care  of  Engineering- 
Contracting,   355  Dearborn   St..  Chicago. 

WANTED — Can  you  control  J25,000  capital, 
or  promote  a  company?  The  advertiser  has 
a  new  proposition  of  merit  in  connection 
with  the  street  and  sidewalk  pavement 
line.  Address  "M.  F.  J.,"  care  of  Engi- 
neering-Contracting. 355  Dearborn  St.,  Chi- 
cago.  111.  lG-6t 

WANTED  POSITION— Civil  engineer:  eight 
years'  experience  in  municipal  engineer- 
ing, railway  location  and  construction,  real 
estate  development,  highway  construction. 
land  drainage.  .\ddres  "R.  S.."  care  En- 
gineering-Contracting. 355  Dearborn  St.. 
Chicago.   111.  20-2t 

WANTED— SUPERINTENDENT  or  man- 
ager having  practical  experience  in  gen- 
eral concrete  business,  especially  side- 
walks, curb  and  gutter,  culverts,  abut- 
ments and  retaining  walls.  Must  be  abl<" 
to  estimate.  Vandenburgh  Bros.,'  Inc.,  12« 
Market  St.,  Paterson,  N.  J.  21-lt 

ENGINEER  WANTED— By  Contracting  Re- 
inforced Concrete  Company  of  established 
reputation  In  New  York.  Must  be  experi- 
enced in  modern  design,  and  able  to  make 
Investment  to  replace  retiring  officer.  Ad- 
dress Box  17.  Engineering-Contracting,  721 
Park  Row  Bldg..   New  York.  19-tf 

WANTED— POSITION  as  chemist  or  chem- 
ical engineer  by  graduate  of  leading  tech- 
nical school.  Has  had  several  years  of 
practical  experience  and  can  fill  respon- 
sible position.  Best  of  references.  Ad- 
dress Box  *'P.  C."  care  Engineering-Con- 
tracting, 721  Park  Row  Bldg.,  New  York 
City.  17-tf 

W.^NTED— ENGINEERS  AND  CONTRACT- 
ORS— Do  you  need  a  man  who  can  design 
structures  for  engineering  works  and  su- 
perintend their  proper  erection?  Have 
worked  under  Instructions  four  years 
steady;  graduate  of  M.  I.  T..  .Jr.  Am.  Soc. 
C.  E.  Good  connections.  Can  talk  busi- 
ness. Address  Box  61,  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago. 

21-4t 

WANTED — Can  you  control  $10,000  or  pro- 
mote a  company?  If  so.  the  advertiser  lias 
a  proposition  In  contracting  machinery 
that  is  a  labor  saver  and  there  is  abso- 
lutely no  competition.  The  machines  can 
be  built  to  order  and  be  placed  on  the 
market  at  a  large  profit,  leaving  practical- 
Iv  onh'  the  sales  tft  l>e  taken  care  of.  Ad- 
dress 3338  17th,  N.  W.,  Washington,  D.  C. 

21-3t 

WANTED— POSITION— Municipal  and  rail- 
way engineer,  Mem.  W.  Soc.  Eng..  wants 
position  with  railway  company  or  contract 
to  make  railway  location,  surveys  or  other 
engineering  work.  Exiierienced  in  special 
track  design  and  construction,  street  pa\'- 
ing  and  smver  work.  Have  field  and  office 
outfit.  Address  Box  62,  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago, 
111.  21-4t 

WANTED  POSITION  —  Business  engineer, 
exjterlenced  In  machine  shop  work,  design 
installation  and  operation  complete  electric 
railway  power  and  lighting  systems  and 
sales  work.  Expert  in  organization,  cost 
keeping  and  analysis.  Capable  of  taking 
complete  charge  of  Industrial  works  or 
large  construction  works  and  can  get  the 
best  results.  Cornell  M.  M.  K.  1900.  Amer- 
ican member  A.  S.  M.  E..  C.  S.  C.  E.,  A. 
M.    A.    I.    E.    E.     A    hustler   and    business 

fetter.     Experience  In  Canada.     P.   O.  Box 
89,  Kelowna.  B.  C. 


WANTIOD— POSITION— Stanford  University 
graduate  In  mining  engineering,  five  years' 
experience  in  railroad  work,  maintenance, 
location  and  construction,  two  years'  placer 
mining  in  the  Klondike,  desires  position  as 
instrumentman  in  railroad  or  mining  work. 
Address  Box  63,  care  of  Engineering-Con- 
tracting, 355  Dearborn  St.,  Chicago,  111. 

21-2t 


iNature  Adorned 

Laying  out  of  Parks.  Beautifying  Municipalities 
and  Country  Seats.  Tree  Planting  Tree  Diseases 
Treated.  Write  For  Particulars. 

F.    R.    MEIER,    Consulting    Forester 

1  Broadway.  NEW  YORK 


Tnicklavinp;  by  Macliinery 

SIMPLE— R,\PID— ECONOMICAL 

D.  F.  HOLMAN 
RAILWAY  TRACKLAYER   COMPANY 

1118  Railway  Exchange,  ChicaEO 


STUDY  OUR 

CONCRETE 

COURSES 

Reinforced  Concrete   Design  ;  Con- 
crete Construction  and  Contracting. 

Circular  Explains 
CONCRETE     ENGINEERING 

5S4  Caxton  Bldg.,  Cleveland 


FOR  SALE  OR  REXT 

Two  Vulcan  shovels,  IJ  yard  and  2  J 

yard,  3  sets  engines. 
Two  42"  gauge  saddle  tank  9  x  14, 

locomotives,  saddle  tank. 
Two  36"  gauge  locomotives,  saddle 

tank,  9  X  14. 
30  and  .56  lb.  relayers  with  plates. 

Traction  engines,  hoisting  engines,  pumps,  etc. 

Harper  M.\chinery   Company 

1861  Fulton  Bldg.,  Hudson  Terminals, 

50  Church  Street,  New  York 

Yards  and  Shops,  Bloomfleld  N.  J. 


FOR  SALE 
A  two-yard  Bucyrus 

DIPPER   DREDGE 

ui  ;.:>:iod  repair. 

Hoisting  Engines  10x14;  Swinginy 
lingines  SxlO.  S'J-foot  boom;  new  46- 
font  dipper  arm'  '.Hi-hcrsc  power 
boiler;  electric  light  plant,  tools, 
etc.      Apply  to 

AARON  POLLARD, 

CH.A.NDLERVILLE,   ILLINOIS 


MAN.^GER— Electrical  Construction  Depart- 
men.  West.  Work  Involved  Is  estimating 
all  sorts  of  electrical  contracts  from  house 
wiring  to  Isolated  plants.  Manager  has 
full  charge  and  is  responsible  to  the  own- 
ers only.  Only  flrst-class  man  who  Is  able 
to  get  business  and  see  that  It  is  con- 
structed properly  need  apply.  Salarj-  $25 
to  $30  per  week.     8»S«-M,  The  Engineering 

Agency.   Inc.,   Chicago. 

.ARCHITECTURAL  DESIGNER— Texas.  Must 
be  first-class  man  able  to  work  In  per- 
spective and  render  in  color.  Sober,  trust- 
worthy and  accurate.  $125  per  month  to 
start  and  transportation  for  the  right  man. 
Immediate  .(ob  In  hand  Is  a  $250,000  hoteL 
9097-S.    The    Engineering      Agency,      Inc., 

Chicago. 

SUPERINTENDENT — Moderate  sized  motor 
boat  factory.  One  who  is  qualified  to  de- 
sign and  estimate  work.  Location  Minne- 
sota.    State    salary    wanted.     9009-M,    The 

Engineering  Agency.  Inc..  Chicago. 

\V.\XTED— High  grade  man  to  write  speci- 
fications for  first-class  architect.  Salary 
$2,500  to  $4,000,  according  to  the  man. 
9138-M,    The    Engineering     Agency,      Inc., 

Chicago. 

ENGINEER  AND  DRAFTSMAN— Experi- 
enced in  reinforced  concrete  work.  Able 
to  estimate  and  design  simple  beams.  Sal- 
ary $18  to  $22  per  week,  according  to  the 
man.     Location  Chicago.     9145-S,  The  En- 

gineering  Agency.  Inc.,  Chicago. 

ORNAMENTAL  IRON  DRAFTSMAN— Chi- 
cago. Permanent  position  is  offered  to  a 
first-class  man  in  this  line  of  work.  Sal- 
ary in  accordance  with  man's  experience. 
9122.    The   Engineering   Agency.    Inc.,    CUl- 

cago. . 

DRAFTSMAN — For  paper  mill  and  saw  ralU 
work,  on  Pacific  Coast.  First-class  salary: 
long  engagement  to  right  man.  9114,  The 
Engineering  Agency.  Inc..  Chicago. 
SALESMAN  AND  MECHANICAL  ENGI- 
NEER — For  a  Michigan  company  manu- 
facturing gas  engines  and  motor  boats. 
Man  must  be  a  good  salesman  and  me- 
chanical engineer  as  well.  Position  will 
pav  about  $125  per  month  to  start  and 
more  after  successful  applicant  demon- 
strates his  ability.     8931,   The   Engineering 

Agency,  Inc.,  Chicago. 

WANTED — A  thoroughly  high  grade  bridge 
man  is  desired  to  join  with  two  other  com- 
petent men  in  supplying  capital  and  or- 
ganization to  start  an  idle  bridge  plant. 
Freight  facilities  excellent,  machinerj-  new, 
capacity  2.000  tons  per  month,  and  whole 
plant  ready  to  start  at  once.  Write  for 
full    particulars.     S-9104,    The    Engineering 

Agency.  Inc.,  Chicago. 

AUTOMOBILE  DRAFTSMAN  —  Central. 
Good  experienced  man  is  wanted  imme- 
diately.    State  salary.     9135-M,   The  Engl- 

neeririg  Agency,   Inc.,   Chicago. 

MECHANICAL  DRAFTS.MAN— Steam  shov- 
el and  dredge  work.  Experience  in  this 
line  preferred,  but  not  necessarj".  Only 
applicants  east  of  Chicago  need  apply. 
9141-M.    The    Engineering     Agency,      Inc., 

Chicago. 

RAILWAY  DRAFTSMEN— One  or  two  first- 
class  men  with  experience  in  bridge  ma- 
sonn.-,  and  if  possible  experienced  in  steel 
work  also.  $100  to  $125  per  month.  Sev- 
eral years'  work  in  sight.     9144-S,  The  En- 

gineering  Agency.    Inc..    Chicago. 

S'TRUCTUR.A.L  DR.AFTSMEN  —  THERE  IS 
AN  EXTRAORDINARY  DEMAND  FOR 
STRUCTURAL  DRAFTSMEN  AT  VARY- 
ING SALARIES  AND  LENGTHS  OF  EN- 
GAG1:MENT.  ANY  STRUCTUR.AL 

DRAFTSMEN  WHO  ARE  AVAILABLE 
SHOULD  SEND  AT  ONCE  FOR  A  SUP- 
PLK.MKXT.ARY  BLANK  SO  THAT  WE 
MAY  KNOW  EXACTLY  UNDER  WHAT 
CIRCU.MST.ANCES  HE  IS  WILLING  '1  ■ 
CONSIDER  A   CH.\NOE. 


Above  positions  can  be  applied  for  by 

members    only-        Annua!    fee     $2.00- 
Non-members'  correspondence  solicitod. 

The  Engineering  Agency,  Inc. 

Monadnock  Block,  CHICAGO 

EstablishcJ    1S93 


Xovember  i8,  ir.o8. 
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List    of    Contractors*    Supplies. 


If  you  wish  the  catalogs  of  the  leading  manufacturers  of  any 

tool  or  machine  mentioned  below,  send  us  a  postal  card,  giving 

y  jr  address  and  business,  and  the  list  number  of  article   of 

•  /.«|)ich  you  want  catalogs. 

This  will  save  you  the  trouble  of  TSTiting  several  letters  to  different  man- 
/acturers.  Should  you  later  on  have  correspondence  direct  ttnth  the  manu- 
iacturers.  we  shall  appreciate  it  if  you  will  state  in  your  letters  that  you  are 
indebted  to  Engineering-Contracting  tor  the  introduction.  Such  a  state- 
ment will  be  mutually  beneticiaL 


i  Asbestos. 
4  Asphalt. 

6  Asphalt  plants. 

7  Asphalt  tools. 

8  Augers,  pneumatic. 

io  Ballast  spreaders 
12  Balast  unloaders. 
14  Bearing,  ball  and  roller. 
16  Bearings,  self-oiling. 
18  Bellows. 
ao  Belt    dressing. 
22  Belting,  canvas. 
24  Belting,  chain. 
76  Belting,   leather. 
i8  Belting,  rubber. 
30  Blacksmiths'    tools. 
I',  Blasting  batteries. 
j3  Block      machines,     cement 
and  concrete. 

53  Blocks,  tackle. 
Blowers.     See  180. 

j6  Blue  print  machines. 

38  Boilers. 

39  Boiler  covering. 
4»  Brakes,  air. 

42  Brick,  building. 

44  Brick,  paving. 

45  Brick  machines. 

46  Bridges. 

48  Buckets,  clam  shell 
50  Buckets,  dumping. 
52  Bf.ckets,    orange  peeL 

5»  Cableways. 
62  Cars,  ballast 

54  Cars,  dump. 
66  Cars,  flat. 

68  Cars,  hand. 

69  Cars,  mining. 

70  Carts.     See  also  520. 
J2  Carts,   concrete. 

73  Castings,  brass. 

74  Castings,  iron. 
76  Castings,  steel. 

Cement  block  mach.  See  32 
80  Cement  pipe    molds. 
32  Cement  walk    tools. 
34  Cement,  natural. 
36  Cement,  Portland. 
38  Chains,  common. 
y>  Chains,  sprocket. 
^  Channelers. 
J2  Clocks,    time. 

93  Chimney  construction. 

94  Compressors,  air. 

95  Conduit,    bituminous    fiber. 
Concrete  reinf.     See  474. 
Conduit,  vitrified.  See   142. 

96  Concrete  fence  post  molds. 

97  Computing  machines. 

98  Contractors'   bonds. 
100  Contractors'   supplies. 
103  Conveying  machinery. 


104  Cranes. 

106  Cranes,  locomotive. 

108  Cranes,  traveling. 

no  Creosoting. 

112  Crossings,   railway. 

114  Crushers,  rock. 

116  Culverts. 

120  Derricks  and  fittings. 

Draftmen's  instrs.  See  154 
124  Dredges. 
126  Drill   sharpeners. 

Drills,  air.     See  136. 
128  Drills,  core. 
130  Drills,  diamond. 
132  Drills,  pneumatic  plug. 
134  Drills,  ratchet. 
136  Drills,  rork. 
138  Drills,  well. 
140  Dynamite. 
142  Ducts,  vitrified. 

Dump  wagons.    See  S2a 
i.U  Dynamos. 

Electric  motors.     See  324. 
152  Elevators,   bucket. 
154  Engineers'    instruments. 
156  Engines. 
158  Engines,  gas. 
160  Engines,  gasoline. 
162  Engines,  hoisting. 
164  Engines,  steam. 

166  Engines,  traction. 

167  Expansion  bolts. 

168  E.xpanded    metaL 

169  E.xpanders,   tube. 

170  Exploders. 
172  Explosives. 

180  Fans  or  blowers. 

182  Felt. 

184  Fence  and  railing. 

186  Filters,    water. 

187  Fireproof  doors,  partitions. 

188  Flanges,   steel. 
190  Flue    lining. 
192  Flush  tanks. 

194  Forges,    blacksmith. 

195  Forms  for  concrete  work. 

196  Frogs. 

198  Fuel  economizers. 
Fuse.     See  170. 

210  Garbage  furnaces. 
212  Gates  and  valves. 
214  Gears  and  pinions. 
216  Governors,    engine. 
218  Governors,  water  wheeL 
220  Graders,   elevating. 
222  Gaskets. 
224  Grubbers. 

228  Hammers,   pneumatic. 

230  Hangers,  joist. 

232  Harness. 

234  Hoists,  air. 

236  Hoists,  chain,    differential 

238  Hoists,  electric. 

240  Hoists,  gasoline. 


242  Hoists,  horse-whim. 
244  Hoists,  steam. 
246  Horse    feed-bags. 
248  Hose. 
250  Hydrants. 

260  Injectors. 

261  Insulated  wire. 

262  Iron. 

264  Iron,  corrugated. 
266  Iron,  sheet 

270  Jacks,  hydraulic. 
272  Jacks,  screw. 
274  Jacks,  track. 

Jacks,  trench.      See   502. 

280  Laborers  supplied. 

282  Lamp  posts. 

284  Lathe,  metal. 

286  Lights,  contractors'. 

288  Lime. 

290  Locomotives,  dinkey. 

292  Locomotives,  electric. 

294  Locomotives,  gasoline. 

296  Locomotives,  geared. 

298  Locomotives,  steam. 

300  Lubricants. 

302  Lumber,   creosoted. 

31C  Machine  tools. 
312  Manganese  steei. 

314  Manhole  covers. 

315  Metaline. 

316  Meters,  water. 

318  Mineral  wool. 

319  Mining  machinery. 

320  Mixers,  concrete. 

322  Motors,  compressed   air. 
324  Motors,  electric. 
326  Motors,  water. 

330  Nickel  steel. 

332  Nuts  and  nut  locks. 

330  Oilless   Bearings. 


340 
341 
3+2 
344 

348 
350 
352 
354 
356 
358 
360 
362 
364 
366 
368 
370 
372 
374 
375 
376 


380 
382 
383 
3&4 
386 
388 
392 
394 
396 
398 


Packing. 

Painting  machines. 

Paints. 

Paving  blocks,  stone. 

Paving  bricks.     See  44. 

Picks. 

Pile  drivers. 

Pile   driver  jets. 

Piles,  concrete. 

Piles,  interlocking,    steeL 

Piles,  creosoted. 

Pipe   covering. 

Pipe,  cast   iron. 

Pipe,  cement. 

Pipe,  lead. 

Pipe,  riveted  steel. 

Pipe,  vitrified    sewer. 

Pipe,  wrought   iron. 

Pipe  cutting  machine. 

Pipe  tapping  machines. 

Plows. 

Plows,  unloading.     See  12. 

Pneumatic    tools.      See    8, 

132,  416. 
Portable  railways. 
Powder,  black. 
Prism  glass. 
Pulleys. 

Pumps,  diaphragm. 
Pumps,  electric. 
Pumps,  sand. 
Pumps,  steam. 
Pumps,  trench. 
Punches,  hydraulic. 


400  Quarry  bars. 

406  Railroad  signals. 
410  Rails,  new. 

412  Rails,     second   hand. 

413  Railway  track  layers. 

414  Rammers,  pneumatic 

415  Recording   instruments. 

416  Riveters,  pneumatic. 
418  Road  machinery. 

Rock  crushers.    See  II4. 
422  Rollers,  horse. 

424  Rollers,  steam. 

425  Roofers'  supplies. 

426  Roofing. 

427  Rope  drive. 

428  Rope,  manila. 
430  Rope,  wire. 

438  Sand  blast  apparatus. 

Sand  pump.     See  392. 
440  Saw  mills,  portable. 

Scale  box.     See  462. 
442  Scarifiers  for  macadam. 
444  Scrapers,  drag. 
446  Scrapers,  road. 

Scrapers,  wheel.    See  J28 
448  Screens,   rotary. 
450  Second  hand  outfits. 

Sewer  braces.    See  501 

454  Sewer  cleaners. 

455  Sewer  traps. 

Sewer  pipe.     See  pipe, 

457  Shafting. 

458  Sheaves. 

460  Shovels,  hand. 

462  Skips. 

464  Slate. 

466  Sprinkling  carts. 

468  Standpipes. 

470  Steam   shovels. 

472  Steel,   structural. 

474  Steel    for    reinf.    concrete 

476  Stone,  broken. 

478  Stone  dressing  mach's. 

479  Street  sweepers. 

480  Stump  puller. 
482  Switches. 

490  Tanks,  water. 

491  Tapes,  measuring. 
Tapping  mach's.     See  375 

492  Tar. 
494  Tents. 
496  Ties,  steel. 

498  Tile. 

Time  keeping  devices.  See 

92. 
Traction  engines.    See  166 
Track  laying  mach.  See4lJ 

499  Track  tools. 

500  Tracing  cloth. 
502  Trench   braces. 
504  Trench  machines. 
506  Turntables. 

510  Valves,  steam. 

512  Valves,  water. 

513  Vault  lights. 

514  Ventilators. 

520  Wagons,   dump. 
522  Waterproofing. 

Well  drills.     S«  138. 
526  Wheelbarrows. 
528  Wheel  scrapers, 
530  Windmills. 
532  Wire  cloth. 

Wire  rope.    Se^,  430. 


The  above  Is   only  a    partial    list  of  the   headings  In   our  Card    Index.  No    matter    what    you    want,    TELL    US 

•nd    we    will    put    you     In     prompt    communication     with     the     leading     manufacturers,     dealers     or    contractors. 
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Channon  Centrifugal 
Pumps 


These  pumps  are  well  designed  and 
hea\ily  constructed  throughout.  The 
case  or  shell  is  of  the  solid  type,  very 
heavy,  and  the  runner  of  large  d!am= 
eter,  adapting  the  pump  for  slow  speed, 

Direct=Connected  Outfits  of  All  Kinds 

Send  for  Catalog  No.  33 
Covering  Contractors'  Equipment. 

H.  Channon  Company. 
Chicago. 


An  Exceptional  Offer 


$6.00  Value  for  $3.50 


The  Engineering  Digest 
Reviev/  of  Reviews 
Cosmopolitan 

Total 


$2.00 
3.00 
1.00 


$6.00 
All  for  $3.50  if  ordered  NOW 

Add  postage    lor   Canada   §1.(1(1;    Foreign   S2.(10 

THESE  MAGAZINES  thoroughly   cover  tlie 

fioMs  of  Engineering;  Applied  Science;  Politics; 

Religion;  Art  and  General  Literature  and  each 

is  by  far  the  best  of  its  class. 

In  order  to  bring  to  the  attention  of  a  wider  circle  of 
readers,  the  merits  of  The  Engineering  Digest  and  the 
valuable  services  it  renders  to  those  interested  in  scientific 
and  engineering  work,  and  to  build  up  a  strong  and  effect- 
ive circulation  among  the  educated  and  busy  men  for 
whom  the  magazine  is  intended,  the  publishers  now  ofTer. 
FOR  .\  LIMITED  TIME,  to  send  these  THREE  maga- 
zines until  Jiinuary,  I'.llO,  for  $3.50 — a  trifle  over  the 
price  of  ONE  The  magazines  may  be  sent  to  the  same 
or  different  addresses,  as  desired. 

EVERY  TECHXICAL  MAN  should  take 
advantage  of  this  offer  XOW,  before  it  is 
withdrawn  or  forgotten. 

THE  ENGINEERING  DIGEST 

213  St.  Paul  Building,  NEW  YORK 


The  Board  of  Health 

Says — 

"Drink  pure  water,  if  it's  impure  boil  it." 

But  nearly  all  surface  water  is  impure,  boiling 
is  usually  mighty  inconvenient  and  there's  a  better 
way  than  this — 


Down  deep  in  the  earth  in  nearly 
every  part  of  the  world  is  an  abun- 
dant supply  of  pure  water,  filtered 
and  free  from  germs  requiring  only 
pumping  to  make  it  available  for  use- 

It's  saner  and  more  economical 
to  pump  pure  water  than  to  at- 
tempt to  purify  water  teeming 
with  germs  and  filt!;. 

The  "American"  Turbine  pump 
will  elevate  more  water  from  a 
deep  well  than  SLnv  other  kind  of  a 
pump  except  the  air  lift  and  has  a 
much  higher  efficiency  than  the 
air  lift. 

Operated  in  a  12  to  15  inch  bore 
hole  with  a  140-foot  head,  a  given 
amount  of  power  with  the 
"American"  Turbine  will  raise 
three  times  the  quantity  of  water 
that  the  same  power  will  deliver 
operating -with  the  air  lift. 

A  12  to  15-inch  "American" 
Turbine  will  supply  IS, 000  to 
72,000  gallons  of  water  an  hour, 
making  it  the  most  economical 
deep  well  water  works  pump  made 
and  it  furnishes  absolutely  pure 
water — there's  neither  filth  nor 
germs  and  no  boiling  required. 

"American"  Turbines  are  de- 
scribed in  Bulletin  Xo.  IDS. 

It's  mailed  Free. 


The  American  Well  Works 

General  Office  and  Works:  Aurora,  11!.,  U.  S.  A. 

Chicago  Office:     Firit  National  Bank  Building 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  mention  ENGINEERING-CONTRACTING 
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Engineering-Contracting  '°r  '••'"d^  mater.ab  aM,i  u,„-k  w.u  ag- 

A  Weekly -Methods  and  Cost"  Journal  gregate  more   than  $2:;,(«m,(Mi(i. 

for  Civil   Engineers  and  Contractors.  After   the    Quebec    bridge    faikire,    some 

WITH  WHICH  ARE  COMBINED  ^.                                          ,            ,                              .            ,        . 

„                                ,,,  question    arose   as    to    the    strength   of   the 

ENQINEERINQ   WORLD  Blackwell's    Island    bridge    as    both    were 

CONTRrCT  NEWS  cantilevers    and    the    cross    section    of    the 

„  ,,.  ^  ^           „.  .      .     ^  bottom  chords  were  somewhat  similar.  The 

Published  every  \\  ednesday  by  .                     ,.                

question  was  discussed  in  the  dailv  oaoers 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  '    ,   .       ,      ,     ,    ■     ,                   ?    7  ^       , 

„.  „     ^       ^,     ,   ,.. .  ■mil   I"   t'.c   technical  press   with  the  result 

35a  Dearborn  Street,  Chicaeo  „           r      ■          .           ,    ., 

Telephone  Harrison  611)8  '"^t    '"^    comptroller    of    the    City    of    New 

New  York  Office;    13-21  Park  Row  ''"rk  asked  that  an  investigation  as  to  the 

Telephone  5613  Cortiandt  Strength  of  the  bridge  be  made  by  experts. 

HALBERT  P.  GILLETTE   .    .   MANAr.iNo  Eoitor  T''<^    ^'''^    °f   Boiler   &    Hodge   and    Prof. 

DANIEL  J.  HAUER,"!  \V  m.  H.  Burr  were  separately  engaged  for 

S"^^;,?;o"JV^-'          y    ■    ■    Associate  Editors  this  purpose,  and  their  reports   have  been 

F.  A.  SMITH,             J  ™ade  public 

MYRON  C.  CLARK President  The    gist    of    these    reports    is    that    the 

A.  B.  GILBERT    ....    Advertisin'g  M.i.\ager  .  ,            .                             ,;       i-        ,      j          ,,    , 

.  bridge  zvill  not  carry  the  live  loads  called 

SUBSCRIPTION  RATES  (Payable  in  Advance):—  for  by  the  plan,  specifications  and  contract, 
S2.00  a  year  (62  issues)  in  VnitedSlates.  Cuba  Mex-  althniiffh  it  i<:  %Tiip  fnr  snmp  InaHs  \r 
ico.  Alaska,  Hawaii.  Guam.  Porto  Rico.  Phtlipiine  aitnougn  11  IS  satc  tor  some  loads.  Ac- 
Islands.  Republic  of  Panama.Canal  Zone  and  Island  cording  to  the  original  contract  made  for 
of  Tutuila.  ,  f  ,  ,  •  , 
$3.00  a  year  (SS  issues)  to  Dominion  of  Canada.  ^"^  Steel  superstructure  of  the  bridge,  the 
S4  00  a  year  (S2  issues)  to  all  other  countries.  city  contracted   for  one  thing  and  got   an- 

ADVERTISIXG  RATES  sent  on  application.  Other,   as   indicated   below: 

Copy  for    regular    advertising  must   be  received  [{//,q;    ,/,^    (7j(y                   fj//,,,,     ,/,^ 

not  later  than  r  nday  preceding  date  ot  issue  la  "^ 

which  it  is  to  appear.      'Proposals."  "Wants"  and  Contracted  For —                            City    Got — 

"For  Sale"  announcements  can  be  inserted  as  lata  ,          at-j           ,                ,         »,.,           , 

as  Tuesday  morning.  1-       A     bridge     tO            1.     A    bridge    that 

' '  carry,    according    to      will     carry     a     uni- 

Entered  a<?  second-class  matter.  April  17,  1907.  at  tha  .    ..',        «„        ^      ^,            .              i-          ,       ,         ,. 

Post  Office  at  Chicago.  lUinois,  underact  of  March  Article    dl     of     the      form    live    load    of 

■  ^'  '^'^-                                                                 ,  specifications,  a  uni-      only    5,800    lbs.    per 

\^KJ  l\   X  a  JMl  a  g3Q^^     ,j^j     p^^     j;^       provided    1,000    lbs. 

ft.,    or   a    congested      per  lin.   ft.   of  steel 

Editorial:  jogj    pj    12,600    lbs.      now    in    the    bridge 

The   Blackwell's   Island   Bridge   Blun-  ^y^en  changes  were      be  taken  down.  The 
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Beam  Highway   Bridge 3^1  congested     load     to      if  1,000  lbs.  of  dead 

E.\RTH  AND  Rock  Section  :  10.000  lbs.                       weight   is   taken   off 

Methods    and    Costs    of    Testing    for  the  structure  it  will 

Bridge    Foundations 352  ^^^^^    ^^^^^^    y^    ^^^ 
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Macadam  Road  Surfacing  in  the  Past  structure    to    weigh      structure      weighing 

and  for  the  Future 355  approximately      84,-      about         105,152,010 

Method  of  Road  Maintenance  in  Cuba. 356  300,000  lbs.                      lbs.,   or   an   increase 
General  Section:  of     about     25     per 
Staking  Out  Curves  in  Rough  Ground. 357  cent. 
A  Successful  Investment  in  an  Indus-  3.    a  steel  super-         3.    A  steel  super- 
trial   Railway 3.39  »       .            ^ 

Methodsof  Cofferdam  Construction.. .361  structure      to      cost      structure         costing 

A  New  Design  of  Ratchet  Jack .364  approximately      $.5,-      approximately      $6,- 

Methods  AND  Costs  :  143,000.                            388,000,    or    an    in- 
Cost   of   Grading   for    Road — Life   of  crease   of   about   25 
Timber  in  Trestle  Bridges — Moving  per  cent, 
a   Tank   by  Floating   in   Temporary  ij  j^  t,,„3  3^^^  j^^^  t^^  ^j^    ^j  j^ew  York 
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Fence                                                         363  '^   getting  a   much   more   expensive   bridge 
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Personals                                                    864  '^^*   ^'   present   has   but   one-third   of   the 

__^_^__^__^_^^___________^_^___  carrying    capacity     for    which    a    contract 

was  made. 

The  Blackwell's  Island  Bridge  Blunder.  The  bridge  has  been  pronounced  "safe," 

For  about  five  years  work  has  been  go-  if   not   heavily   loaded,   and   statement    has 

ing  on  in  the  city  of  New  York  in  build-  been  made  that  it  need  not  be  loaded  as 

ing  the  Blackwell's  Island  bridge  over  the  originally  contemplated.     Let  us  emphasize 

East    river.     This    is    a     large     cantilever  the    fact    that   it    is    not    germane    to    the 

bridge   with   two     shore     spans,    an    island  question  whether  the  city  at  present  needs 

span,  and  two  river  spans,  the  latter  being  a   bridge    that   has   a   carrying   capacity   of 

984    and    1,182    ft.     The    bridge    is    about  from    6,000    to   8,000   lbs.    per    lin.    ft.,    or 

completed,   the  total   cost   of   the   structure  whether  the  elevated  tracks  on  the  bridge 


will  be  used  or  not.  The  fact  is  that  a 
contract  was  made  for  a  bridge  to  be 
constructed  and  completed  according  to 
the  plans  and  specifications,  and  the  tax- 
payers of  the  city  have  a  right  to  demand 
that  such  a  bridge  be  delivered  to  the  city. 

Where  does  the  blame  lie  for  not  de- 
livering such  a  bridge?  By  reading  the 
specifications  and  contract  made  between 
the  Bridge  Department  and  the  contractor 
the  blame  is  easily  fixed,  .\rticle  C  of 
the  contract  reads : 

"The  contractor  will,  for  the  price  or 
prices  herein  agreed  upon  and  determined, 
furnish  all  the  material,  labor  *  *  *  neces- 
sary or  proper  for  the  purpose  and  in  a 
good,  substantial  and  workmanlike  man- 
ner, according  to  the  specifications  and 
plans  and  to  the  satisfaction  of  the  engi- 
neer and  of  the  commissioner,  construct 
and  complete  the  steel  superstructure  of 
the  Blackwell's   Island   bridge." 

Article  G  G  provides  for  the  prices  per 
pound  of  the  various  kinds  of  steel  to  be 
furnished. 

Section  3  of  the  specifications  says:  "All 
parts  of  the  structure  shall  be  built  in  ac- 
cordance with  the  detail  and  working 
drawings  which  shall  be  prepared  by  the 
contractor,  subject  to  the  specifications 
and  the  general  plans  furnished  by  the 
Department  of  Bridges." 

These  clauses  show  a  contractor's  re- 
sponsibility, as  well  as  the  responsibility 
of  the  Department  of  Bridges. 

In  considering  the  reports  of  the  experts 
engaged  by  the  Bridge  Department,  it  must 
be  remembered  that  these  reports  are  made 
in  answer  to  whether  the  bridge  was  safe 
or  not,  and  the  responsibility  for  overload- 
ing the  bridge  with  dead  load  was  not 
touched  upon.  Professional  etiquette  and 
the  limitations  put  upon  the  investigation 
forbade  these  engineers  from  finding  fault 
with  those  who  had  employed  them.  An 
investigating  committee  would  have  dealt 
with  the  phase  of  the  question  in  quite  a 
different  manner. 

Engineering-Contracting  believes  that  the 
form  of  contract  under  which  this  work 
was  let  is  wrong.  Why  should  the  city 
of  New  York  require  the  contractor  to  de- 
sign all  details  for  any  important  bridge? 
The  contractor  makes  the  city  pay  hand- 
somely for  this  designing  work,  although 
indirectly.  There  is  no  reason  why  the 
designing  should  not  have  been  done  by 
the  Bridge  Department.  Working  under 
a  price  per  pound  for  the  steel  and  per- 
mitted to  work  out  his  own  designs,  a 
contractor  has  everj'  incentive  to  load  a 
bridge  up  with  all  the  steel  possible. 

The  Blackwell's  Island  bridge  now 
weighs  more  than  .35,000  lbs.  per  lin.  ft, 
but  has  a  live  load  carrying  capacity  of 
4,000  lbs.  What  more  need  be  said  of 
such  design? 

A  study  of  the  specifications  shows  clear- 
ly that  these  specifications  were  originally 
drawn  for  a  lump  sum  contract,  or  copied 
frcm    such    a    contract,    instead    of    being 
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drawn  for  a  pound  price  contract ;  for  in 
many  places  whtrc  a  dimension  is  speci- 
fied, only  a  mininunn  is  prescribed,  instead 
of  prescribing  both  a  niaxiinuni  and  n  min- 
iiniun  a.?  should  be  done  under  a  unit  price 
form  of  contract  where  the  contractor 
makes  the  working  drawings.  Without 
burdening  our  readers  with  details,  we  may 
say  that  sections  3,  55,  (i5  and  US  show 
clearly  the  nature  of  this  blunder. 

These  specifications  when  applied  to  a 
pound  price  contract  would  reciuire  the 
most  careful  and  prompt  checking  of  the 
contractor's  working  drawings  in  order  to 
prevent  any  overloading  of  the  bridge,  in- 
tentional or  otherwise.  Apparently  the 
Bridge  Department  failed  miserably  in 
checking  and  changing  the  contractor's 
drawings  until  the  Quebec  bridge  disaster 
awoke  the  public  to  a  possibility  of  its  rep- 
etition. But  then  it  was  too  late  to  make 
a  good  bridge  out  of  a  poor  one,  and  to 
give  to  the  city  of  New  York  what  it  had 
originally  bargained   for. 

Among  minor,  yet  important,  oversights, 
it  may  be  mentioned  that  no  provision  is 
made  for  a  snow  load  on  this  bridge. 
Prof.  Burr,  in  his  report,  says  that  it  would 
have  been  advisable  to  have  made  suita- 
ble provision  for  this  class  of  loading,  and 
then  adds:  "At  the  same  time,  if  the  usual 
street  cleaning  removal  of  snow  from  the 
bridge  is  promptly  made,  it  is  clear  that 
there  is  practically  no  possibility  of  snow- 
load  and  even  the  regular  live  load  con- 
curring." 

We  differ  radically  from  this  view,  and 
believe  that  the  snow  load  can  concur  with 
a  decided  congestion  of  the  traffic,  and  in- 
deed that  the  snow  may  itself  cause  such 
a   congestion. 

Inasmuch  as  the  reports  on  the  bridge 
state  that  some  of  the  members  are  over- 
stressed,  and  that  overstresses  may  occur 
in  other  members,  there  has  been  a  clamor 
from  some  engineers  that  actual  tests  be 
made  of  these  members.  Several  sugges- 
tions have  been  made  as  to  the  methods  of 
making  such  tests.  If  desired,  the  city 
can  easily  have  this  done,  as  section  31  of 
the  specifications  provides:  "Full  size  parts 
of  the  structure  may  be  tested  at  the  op- 
tion of  the  engineer." 

An  independent  investigation  of  the 
Blackwell's  Island  Bridge  blunders  should 
be  made,  and  the  following  questions  put 
the  Bridge  Department  of  New  York 
city. 

1.  After  calculating  stresses  from  the 
original  assumed  loads  were  recalculations 
made? 

2.  If  so,  when  and  by  whom? 

3.  Did  you  not  base  your  specifications 
on  a  lump  sum  contract,  and  subsequently 
change  to  a  unit  price  contract? 

4.  Or  did  you  originally  contemplate 
making  your  own  working  drawings,  and 
then  abandon  the  idea  in  order  to  rush 
through  a  contract  before  a  change  of 
administration  ? 

5.  Is  it   not   true  that  three  administra- 


tions of  the  bridge  department  have  had 
charge  of  the  Blackwell's  Island  bridge? 

ti.  Did  not  one  administration  draw  the 
contract  and  specifications  and  award  the 
contract? 

7.  Did  not  the  second  administration  ap- 
prove the  detail  and  working  drawings 
made  by  the  contractors,  which  drawings 
call  for  an  excessive  weight  of  steel. 

t<.  Did  not  the  present  administration  .il- 
low  the  bridge  to  be  erected  from  these 
drawings  and  plans  when  they  could  have 
prevented  it,  and  could  have  seen  to  it 
that  the  city  got  a  bridge  that  would  carry 
the  stipulated  loads? 

9.  Is  it  not  true  tliat  the  contractor's 
drawings  were  not  checked  by  any  officia! 
of  the  bridge  department  to  learn  the  ex- 
act loading  and  stresses  until  in  the  spring 
of  11)118,  wlicn  tlie  steel  superstructure  was 
practically  complete,  and  just  about  the 
time  that  the  "'New  York  Tribune"  de- 
manded that  an  investigation  be  made  as 
to  the  strength  of  the  bridge? 

The  following  questions  might  be  asked 
Prof.  Burr: 

In  the  third  conclusion  of  your  report 
you  state :  "The  various  members  of  the 
structure  possess  the  full  sections  required 
by  the  unit  stresses  and  the  w-orking  plans, 
and  the  shipping  weights  correspond  to 
those  sections  as  well  as  to  the  computed 
weights." 

Is  it  not  a  fact  that  this  refers  to  the 
drawings  gotten  up  by  the  contractor? 
Was  not  the  overloading  of  the  bridge, 
therefore,  done  by  the  contractor,  with  thiJ 
acquiescence   of  the   bridge    department  ? 

Is  not  this  statement  made  in  your  third 
conclusion  apt  to  mislead  anyone  who  does 
not  know  that  the  contractor  made  the 
working   draw'ings  ? 

In  your  si.xth  conclusion  you  state  that 
stresses  on  the  main  trusses  members  are 
higher  than  prescribed  as  permissible  in 
the  specifications.  If  so,  w'ho  blundered 
in  not  making  the  members  strong  enough? 

The  Blackwell's  Island  Bridge,  including 
lands,  has  cost  the  city  more  than  $23,OOii,- 
000,  or  double  the  original  estimate. 

This  fact  alone  is  sufficient  reason  for 
an  exhau.stive  investigation.  The  blunders 
now  disclosed  remove  every  wavering 
doubt  as  to  whether  it  will  pay  to  investi- 
gate the  Bridge  Department.  There  are 
many  who  will  declare  that  it  is  poor  pol- 
icy to  send  good  money  after  bad  by  un- 
dertaking an  investigation.  But,  in  truth, 
there  is  no  prospect  that  an  inefficient  city 
department  will  ever  become  cflicient  un- 
less subject  to  the  most  thorough  over- 
hauling by  a  competent  and  inde- 
pendent commission.  Such  a  commission 
was  appointed  by  Canada  to  report  on  the 
cause  of  the  Quebec  bridge  disaster,  and 
its  disclosures  were  little  short  of  astound- 
ing. We  may  expect  not  less  astounding 
results  to  follow  an  equally  careful  exam- 
ination of  the  methods  of  the  Bridge  De- 
partment now  in  charge  of  the  Blackwell's 


Island  bridge.  If  the  investigation  should 
result  merely  in  abolishing  the  pound  price 
system  of  bidding  on  bridges  whose  work- 
ing drawings  arc  prepared  by  the  con- 
tractors, it  would  well  repay  an  expendi- 
ture of  hundreds  of  thousands  of  dollars. 
Hi>wever,  there  is  no  need  of  any  great 
additional  expense  for  an  investigation. 
The  costly  part  of  it  has  been  already 
made  by  the  engineers  above  named.  What 
is  now  needed  is,  first,  the  fixing  of  blame 
where  it  belongs,  and,  second,  the  develop- 
ment of  a  system  that  will  prevent  a  re- 
currence of  such  costly  blunders  as  this. 

Indeed,  we  may  go  a  step  farther.  It 
would  well  pay  the  city  of  New  York  to 
have  a  standing  commission  of  engineers 
whose  principal  duty  would  be  to  inspect 
all  the  engineering  departments  of  the  city, 
and  report  to  the  comptroller.  On  such  a 
commission  there  should  not  be  placed  a 
lot  of  "consulting  engineers"  whose  time 
will  be  spent  mainly  in  consulting  their 
own  convenience  as  to  when  they  will 
work  and  how.  The  engineers  on  such  a 
commission  should  devote  their  entire  time 
to  it.  That  they_  can  effect  immeasurably 
great  economies  in  the  engineering  work 
done  by  the  city  cannot  be  doubted  for  a 
moment  by  anyone  who  is  acquainted  with 
existing  conditions. 

We  have  suggested  that  the  commission 
should  report  to  the  comptroller.  As  a 
matter  of  fact,  the  comptroller's  present 
engineering  force  might  properly  be  en- 
larged to  constitute  this  commission.  The 
commission  should  be  clothed  w'ith  power 
to  compel  every  city  department  to  keep 
itemized  costs  and  records  of  construction 
and  maintenance  upon  a  uniform  system 
prescribed  by  the  commission.  Such  a  sys- 
tem would  permit  intelligent  study  of  the 
relative  economies  in  the  construction  and 
maintenance  of  pavements,  bridges,  and 
other  engineering  works.  Under  the  scru- 
tinizing eye  of  the  commission,  the  vari- 
ous city  departments  would  have  an  incen- 
tive, now  largely  lacking,  to  bring  their 
departments  to  a  high  standard  of  efifi- 
ciencv. 


The  grand  total  of  excavation  on  the 
Isth.mian  Canal  during  the  month  of  Oc- 
tober was  3.'_'lM,(i38  cu.  yds.,  according  to 
the  Canal  Record,  the  highest  record  for 
the  rainy-season  excavation.  All  of  this 
except  111,075  cu.  yds.  was  taken  from  the 
Canal  prism.  This  is  65,752  cu.  yds.  more 
than  the  record  for  September,  and  255,- 
()32  cu.  yds.  less  than  the  highest  record, 
that  of  March,  1008.  There  were  27  work- 
ing days  in  October,  two  more  than  in 
September  and  one  more  than  in  March. 
Of  the  grand  total  for  October,  1,271.136 
cu.  yds.  were  taken  out  by  dredges,  and 
the  remainder  was  dry  excavation.  The 
average  rainfall  for  October  for  the  terri- 
tory in  which  excavation  is  in  progress 
was  10.51  in.,  as  compared  with  P. 72  in.  in 
September. 
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Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


The  Early  Cement  Makers.* 

I  riu-  pcrsonalilios  uf  the-  nun  ulii)  have 
made  the  iron  and  steel  industry  the  im- 
mense thing  that  it  is  have  hecn  made 
famihar  hy  scores  of  writers.  Next  to 
iron  and  steel,  hydraulic  cement  is  today 
perhaps  the  most  important  artificial  build- 
ing material.  In  a  general  way  we  recall 
the  names  of  the  pioneers,  Aspdin,  Pasley 
and  a  few  others,  in  the  cement  industry, 
but  few  of  us  know  definitely  but  little  of 
these  men  and  their  work,  and  almost  none 
of  us  can  call  by  name  the  more  recent  and 
more  scientific  leaders'  who  have  made 
hydraulic  cement  the  close  rival  if  not 
the  equal  of  iron  and  steel  in  usefulness 
to  mankind.  It  is  with  particular  interest, 
therefore,  that  we  have  read  the  address 
whose  title  heads  this  article  and  have  re- 
printed it  here.  We  believe  that  many  of 
uur  engineer  and  contractor  readers  will 
have  pleasure  and  profit  in  taking  the  same 
excursion  from  the  terse,  matter  of  fact 
citation  of  methods  and  costs  which  com- 
monly occupy  our  space  into  the  field  of 
history  and  reminiscence  opened  by  Mr. 
Lesley  in   his   address.— ^Editors.] 

When  you  read  and  hear  of  what  some 
of  the  pioneers  in  the  cement  industry  did 
in  the  early  days  in  this  country  and  in 
Europe,  you  will  realize  why  this  great 
industry  forged  ahead.  The  old  story  of 
the  Eddystone  light-house  and  John  Pas- 
ley's  investigations  on  Portland  cement 
and  hydraulic  limes  in  England  is  familiar 
to  all  of  us,  but  it  is  interesting  to  know 
that  while  these  investigations  were  being 
carried  on  in  England,  France  had  Vicat, 
the  great  chemist,  struggling  to  produce  an 
artificial  hydraulic  cement  to  answer  the 
purpose  of  Pasley's  hydraulic  lime  in 
England.  This  he  finally  accomplished  and 
in  a  works  in  France  today  a  light  burned 
Portland  cement  is  being  made  under  the 
identical  prescription  that  Vicat  gave  them 
75  years  ago. 

In  England  the  discovery  of  hydraulic 
lime  led  to  an  ardent  desire  to  find  out 
more  about  ceinent  and  finally  a  material 
was  found  to  which  when  calcined  the 
name  of  Roman  cement  was  given  and 
which  was  the  pioneer  cement  in  England. 
The  discovery  of  the  material  or  Septaria 
— Sheppey  and  Harwich  stones — is  an  old 
story  and  one  which  I  will  not  go  into  at 
this  time,  but  it  led  to  the  making  of  the 


first  cement  in  England,  the  Roman  cement. 

Now  while  Roman  cement  had  been  dis- 
covered and  was  being  made,  there  were 
others  wlm  were  trying  to  make  what 
Pasley  described  as  cement  of  hydraulic 
character.  Frost,  in  England,  was  trying 
certain  proportions  of  limes,  clays  and  so 
forth,  but  which  gave  a  material  neither 
fish  nor  fowl.  However,  he  finally  took 
out  a  patent  in  1822  and  called  his  product 
British  cement,  which  was  something  like 
his  own  name,  "a  frost.''  Subsequently,  he 
took  out  a  second  patent  and  shortly  after 
started  works  at  Swanscombe.  He  carried 
on  this  business  for  some  years,  but  it  was 
finally  acquired  by  John  Bazley  White, 
who  was  at  that  time  making  a  hydraulic 
plaster.  Frost's  patent  and  the  John  Baz- 
ley White  discoveries'  in  Roman  cement 
formed  one  side  of  the  great  division  in 
the  English  cement  industry  in  the  early 
days. 

Now  along  in  1824  our  old  .Aspdin  ap- 
pears on  the  scene  with  a  patent  for  ".\ 
Method  of  Making  Lime,"  this  being  his 
second  patent,  the  first  covering  specifica- 
tions for  "An  Improvement  in  the  Modes 
of  Producing  An  Artificial  Stone,"  which 
patent  you  can  read  any  place  you  please 
and  at  any  time  you  please,  and  which  was 
practically  the  first  scientific  description  of 
an  artificial  Portland  cement.  In  his  early 
experiments  he  used  hard  limestone  found 
near  his  plant  and  struggled  along  for 
some  time  trying  to  make  something  out  of 
these  limestones  and  clays  which  he 
thought  would  be  a  hydraulic  cement.     At 


•An  address  delivered  by  Robert  W.  Les- 
lev.  Assoc.  M.  Am.  Soc.  C.  E.,  before  the  Le- 
hiVh  Vallev  Section  of  the  American  Chem- 
ical  Society   at  Easton,   Pa..   May   29,    190S. 


tThis  pioneer  and  inventor  of  cement  is 
still  enjovir.g  life  at  the  advanced  age  of 
ninetv-eight,  and  is  a  magistrate  and  one 
of  the  most  respected  residents  of  the  town 
of  Gravesend.  England.  He  is  in  active 
work  as  the  head  of  the  firm  of  I.  C.  John- 
son &  Co.,  who  own  a  quarter  of  a  mile  of 
cement  works  on  tlie  Tyne  from  which  they 
send  cement  to  all  parts  of  the  world.  Isaac 
Charles  Johnson  was  born  in  the  year  ISIO, 
when  George  III  was  king  and  Jefferson  was 
president,  and  when  Napoleon  was  at  the 
zenith  of  his  power.  At  that  time  the  whole 
of  the  United  States  had  only  seven  mil- 
lions of  people.  He  is  probably  the  most 
••chipper"  old  gentleman  in  existence,  and 
bids  fair  to  rival  that  "very  old  man, 
Thomas  Parr.  He  is  an  expert  cyclist,  al- 
though he  onlv  took  to  the  recreation  when 
he  was  eighty-seven.  He  is  an  extensive 
reader,  and  has  written  pamphlets  on  all 
kinds  of  subjects.  He  is  a  photogi-apher  and 
an  earnest  teetotaler,  and  can  preach  a  ser- 
mon and  make  a  speech  as  well  as  most 
men.  He  was  born  of  poor  parents,  and 
wlien  a  bov  was  so  delicate  that  he  was  not 
expected  to  reach  manhood.  With  a  very 
slight  education  he  began  life  as  an  ofBce 
bov  in  a  bookseller's  shop  off  the  Strand. 
He  was  then  aiiprenticed  to  a  builder,  and 
after  serving  his  time,  worked  as  a  "jour- 
neyman" on  five  dollars  a  week.  Then  he 
became  an  architect,  and  a  house  which  he 
built  in  the  Eliwibethan  style  is  still  stand- 
ing at  Swanscourt  in  Kent.  It  was  at  tbi.s 
time  iIkii   lie  first   invented  Portland  cement. 


this  lime  he  didn't  have  quite  the  idea  of 
a  Portland  cement,  but  he  ultimately  got 
it  by  burning  his  hard  mountain  limestone 
clays  at  a  higher  temperature. 

At  this  period  of  the  industry  (in  1845) 
there  were  two  strong  factions  at  work  in 
England.  On  the  one  side  was  John  Baz- 
ley White,  who  was  one  of  the  greatest 
men  England  ever  produced,  who  was 
making  Roman  and  Frost's  cement,  the 
latter  a  lightly  calcined  artificial  cement. 
On  the  other  side  was  .-Vspdin  making 
Portland  cement,  and,  who,  after  securing 
some  financial  backing,  came  down  to  the 
Thames  district  and  used  the  soft  clays 
and  chalks  found  there  for  the  manufac- 
ture of  his  product  and  ultimately  formed 
the  firm  of   Robbins,  .\spdin  &  Co. 

.Miout  this. time  a  man  by  the  name  of  I. 
C.   Johnson, t  who  was   in   the   White  con- 
cern at   Swanscombe,  was  greatly  interest- 
ed  in  finding  out  what  Aspdin  was  doing. 
Owing    to    the   great    secrecy    with    which 
.'\spdin  surrounded  the  making  of  his  ma- 
terial,  Johnson  .  had   considerable   difficulty 
in   learning  anything  about  Aspdin's  proc- 
ess.   It  is  said  that  his  plant  was  surround- 
ed by  a  wall  20  ft.  high  and  there  was  no 
access  to  the  works  except  through  the  of- 
fice,    Johnson    knew    that    .Aspdin    had   all 
sorts    of    mysterious    trays    containing    all 
kinds    of    chemicals    and    compounds,    but 
he  could  not  get  at  them.     He  finally  se- 
cured some  of  the  cement  in  common  use 
and  sent  it  to  one  of  the  leading  chemists 
in   England   for  analysis,  and  that  chemist 
reported  that  the  cement  contained  60  per 
cent  of  phosphate  of  lime.     You  can  readi- 
ly imagine  that  about  this  time  Mr.  John- 
son got  very  busy.    He  spent  most  of  the 
succeeding     weeks     in     neighboring     bone 
yards   and  bought  bones  of  every   variety 
and    description,    and    then    started    in    to 
discover    the    process   of   making    Portland 
cement.     He  calcined  the  bones  in  the  open 
air  at  his   little  plant,  and  the   stench  was 
so  great   that   his   works   were   suppressed, 
but    he    didn't    produce    Portland    cement. 
He  then  started  on  the  theory  that  natural 
cement   was   the   key  to  the   situation   and 
finally  did  exactly — and   this  is   the   inter- 
esting part  of  it,  and  what  I  want  you  to 
bear   in   mind— what    D.   O.   Saylor  did   in 
this    country,    started    to    "pound    it    out." 
He  took  chalk  and  clay  in  different  propor- 
tions  until    he   got   something   that   looked 
pretty   satisfactory,   but   when   mixed   with 
water  in   the  shape  of  pats  or  briquettes, 
or  whatever  you  choose  to  call  them,  they 
expanded    and    cracked.     His    theory   was 
that  of   Pasley's,  that  cement  should  heat 
in    setting.     This   of   course   was   perfectly 
true  of  hydraulic  limes,  materials  in  which 
Pasley  dealt,  but  not  of   Portland   cement. 
So  he  struggled  along  until  one  day,  quite 
V  accident,  he  found  some  clinker  or  hard 
particles    which    he    had    been    discarding, 
and  upon  pulverizing  that  and  adding  it  to 
his  material  he   found  that  he  had  discov- 
ered Portland  cement,  just  as  .Aspdin  had. 
.Another  interesting  fact  is  that  in  1851, 
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wiuii  the  first  of  the  grc.it  expositions  was 
held,  there  were  shown  samples  of  Port- 
land cement  and  Pasley — wlio  was  the 
"grandaddy"  of  all  the  ideas  concerning 
hydraulic  limes — for  the  first  time  knew 
that  Aspdin  had  taken  oiil  a  patent  in 
1824  of  what  he  himself  hail  written  aliont 
in   1820. 

Engineering  records  in  I'ngland  arc  full 
of  experiments  of  natural  and  Portland 
cements  in  the  early  fifties.  The  great 
cement  war  that  had  been  going  on  be- 
tween the  exponents  of  these  two  kinds 
of  cement  ended,  as  you  know,  in  a  vic- 
tory for  Portland  cement.  Natural  cement 
was  eventually  driven  to  the  wall  and  the 
Portland  cement  business  became  a  thriv- 
ing industry  in  Europe. 

You  must  not  fail  to  realize  what  these 
early  pioneers  in  England  had  to  overcome 
and  the  great  difficulties  that  beset  them 
on  every  side.  They  had  no  precedents  to 
guide  them ;  no  Newberry  formula ;  no 
Le  Cliatclier  formula  or  none  of  those  in- 
teresting things  with  which  you  gentlemen 
are  now  so  familiar.  The  difficulties  and 
obstacles  conquered  by  those  early  pio- 
neers is  a  glowing  tribute  to  the  early 
manufacturers  of  Portland  cement. 

Over  in  this  country  the  cement  indus- 
try was  started  under  somewhat  similar 
conditions.  The  beginning  of  the  Port- 
land cement  industry  here  was  in  the  sim- 
plest way.  We  had  built  up  a  large  natural 
cement  industry  because  "necessity  is  the 
mother  of  invention,"  and  wherever  there 
was  a  canal  or  waterway  to  be  built  there 
had  to  be  used  an  hydraulic  mortar.  The 
first  large  public  works  built  in  this  coun- 
try were  the  canals,  and  the  most  necessary 
thing  to  build  a  canal  was  mortar  that 
would  hold  the  stones  together  at  the  locks 
or  walls  under  water.  Consequently  wher- 
ever canals  were  to  be  built  there  was  a 
search  for  cement  rocks,  and  all  the  earliest 
works  in  this  country  were  established  on 
the  lines  of  the  canals.  Thus,  on  the  Ches- 
apeake and  Ohio  Canal  were  the  Cumber- 
land and  Round  Top  Works ;  on  the  Le- 
high Canal  the  works  at  Siegfrieds  and 
Coplay,  Pa. ;  on  the  Richmond  and  Alle- 
gheny Canal  the  works  at  Balcony  Falls, 
Va. ;  on  the  Delaware  and  Hudson  Canal 
the  large  group  of  works  at  Roscndale  and 
Kingston,  and  on  the  Falls  of  the  Ohio 
Canal,  the  large  aggregation  of  works 
about  Louisville,  From  this  fact  grew  the 
early  package  used  in  shipping  cement  in 
this  country,  the  barrel,  which  was  the 
package  best  adapted  to  water  transporta- 
tion, and  it  took  many  years  to  overcome 
the  prejudice  against  any  other  form  of 
package  and  to  substitute  the  paper  or 
duck  bag  for  the  barrel. 

I  was  with  Mr.  Saylor  in  the  early  days. 
He  started  ahead  of  me  and  gave  me  al- 
most my  first  job  in  the  cement  business. 
Mr.  Saylor,  who  was  a  man  of  indomita- 
ble energy  and  great  ability,  made  up  his 
mind  in  the  early  seventies  that  he  could 
make  Portland  cement  in  this  countrv,  and 


his  first  experiments  are  most  interesting. 
But  while  he  was  working  away  there  were 
others  who  had  the  same  thought  in  mind. 
Now  I  want  to  say  a  few  words  about 
Saylor  and  his  associates,  which  will  bring 
you  very  near  home.  They  were  a  great 
triumvatc.  There  was  Saylor,  a  farmer's 
boy  and  a  splendid  man ;  Rehrig,  who  was 
the  Prothonotary  of  the  courts  of  Allen- 
town,  a  very  dignified  and  conservative 
man;  Wooliver,  a  politician.  These  three 
men  started  in  a  little  house  on  Si.xth  St., 
Allentown,  where  Rehrig  lived,  and  where 
they  spent  night  after  night  burning  in  a 
kitchen  stove  the  blue  rocks  which  they 
brought  down  from  the  Lehigh  district. 
They  succeeded  in  producing  at  like  tem- 
peratures a  material  which,  when  burned, 
made  a  natural  cement.  This,  by  the  way, 
was  the  foundation  of  the  Coplay  Cem- 
ent Co.  Now,  while  Saylor  was  very 
much  pleased  with  the  cement  he  was  mak- 
ing, he  wanted  to  improve  on  it  and  grad- 
ually make  a  real  Portland  cement.  He 
knew  that  by  burning  to  incipient  vitrifac- 
tion  the  rocks  of  his  quarry  he  could  make 
a  cement  that  at  short  periods  showed  ten- 
sile strains  equal  to  the  imported  Portland 
cement,  but  he  found  that  his  cement 
would  crumble  away  as  time  went  on  ow- 
ing to  the  variation  in  the  raw  material. 
Now  about  this  time  he  associated  with 
him  John  W.  Eckert,  who  is  a  chemist  and 
a  graduate  of  Lehigh  University.  Eckert 
furnished  the  chemical  side  of  the  partner- 
ship. He  and  Saylor  gradually  felt  their 
way  along  and  finally  discovered  that  by 
grinding  these  properly  proportioned  rocks 
into  powder,  as  we  do,  and  making  this 
powder  into  little  bricks,  that  they  were 
able  by  burning  these  newly  made  bricks, 
when  dry  at  high  temperatures,  to  produce 
a  Portland  cement.  Now  that  is  just  a 
brief  history  of  what  Saylor  did  in  the 
face  of  great  difficulties.  He  was  one  of 
the  first  big  men  in  our  industry  and  a 
pioneer  in  making  our  first  Portland  ce- 
ment  in  this   country. 

While  Saylor  was  "pounding"  along  in 
the  early  seventies,  there  was  another  man 
out  in  Indiana  who  was  struggling  along 
on  similar  lines  and  with  the  same  ends  in 
view.  This  was  Thomas  Millen,  and  I  am 
now  going  to  read  to  you  a  letter  written 
by  one  of  his  sons,  which  I  am  sure  you 
will  find  interesting,  giving  an  account  of 
his  father's  early  efforts : 

"In  1871,  Thomas  Millen  and  his  two 
sons  were  engaged  in  the  manufacture  of 
cement  sewer  pipe,  artificial  stone  side- 
walks, etc.,  at  South  Bend,  Ind.  The  first 
car  of  Portland  cement  brought  into  that 
city  by  them  cost  $9.12  per  barrel.  They 
often  talked  about  the  nature  of  Portland 
cement  and  what  it  was  made  from,  but 
could  not  find  out  until  one  day  Mr.  D. 
Millen  was  sitting  in  the  ofifice  when  a 
man  came  in  and  said  he  hoped  Mr.  Millen 
would  excuse  him,  but  he  saw  some- 
thing in  the  yard  that  made  him  think 
of  home,  and  being  asked   what   it  was  he 


said  that  it  was  the  pile  of  empty  cement 
barrels  with  the  old  K.  B.  &  S.  labels  on. 
He  went  on  to  say  thai  over  in  England  he 
had  worked  in  those  works  all  his  life,  and 
that  it  seemed  like  seeing  some  one  from 
home  to  see  those  old  barrels. 

"In  the  course  of  the  conversation  he 
asked  Mr.  Millen  why  he  did  not  make 
his  own  cement,  as  he  had  seen  plenty  of 
the  material  at  South  Bend.  He  informed 
Mr,  Millen  that  the  marl  around  the  lakes 
at  Notre  Dame  and  the  blue  clay  in  the 
river  bed  were  the  materials,  but  did  not 
know  how  the  cement  was  made,  as  he 
had  worked  continuously  in  one  depart- 
ment while  in  the  employ  of  the  K.  B.  & 
S.  Co.  He  said  he  had  heard  that  there 
was  a  book  in  England  that  told  how  to 
make  cement,  but  did  not  know  where  it 
could  be  obtained, 

"Mr.  Millen  wrote  Henry  Carey  Baird 
&  Company,  of  Philadelphia,  in  regard  to 
the  book,  and  after  waiting  several  weeks 
they  wrote,  saying  there  was  such  a  book 
and  that  they  could  get  it  at  a  cost  of 
$14.  They  were  instructed  by  Mr.  Millen 
to  secure  the  book,  which  they  did.  After 
studying  the  same,  Mr.  Millen  used  to  go 
out  to  the  Notre  Dame  lakes  and  get  two 
pails  of  the  marl  in  his  buggy  and  a  pail 
of  blue  clay  from  the  St.  Joseph  river,  and 
bring  them  into  the  cement  pipe  shop, 
where  his  son  Duane  would  make  the  mix- 
ture with  his  hands  and  then  burn  the 
same  in  a  piece  of  sewer  pipe  and  grind 
the  clinker,  when  he  was  lucky  enough  to 
get  any,  in  a  coffee  mill.  They  continued 
working  in  this  manner  for  six  months  un- 
til they  felt  they  knew  all  there  was  to 
know  about  making  Portland  cement. 
They  then  leased  an  old  saw  mill  on  the 
river  and  built  one  'large'  kiln,  12  ft.  and 
4  ft.  in  diameter,  and  expected  to  make 
all  the  Portland  cement  this  country  might 
need.  They  continued  making  an  addition 
of  one  kiln  a  year  until  they  had  four  kilns 
6  ft.  X  24  ft.  They  ran  these  works  for 
several  years  until  the  demand  was  far  in 
excess  of  their  output ;  in  fact  the  United 
States  War  Department  taking  all  they 
made,  .^t  that  time  Mr.  Millen  used  to 
make  contracts  with  the  L'nited  States 
Government  agreeing  to  furnish  the  de- 
partment with  all  the  cement  they  might 
need   for  a  year. 

"About  188fi,  Mr.  Millen  came  to  the 
conclusion  that  they  must  make  more  ce- 
ment. Mr.  Duane  Millen  was  sent  to 
Warners,  N.  Y.,  where  he  erected  a  works 
which  is  now  known  as  the  Empire  Port- 
land Cement  Works.  They  continued  run- 
ning the  works  for  several  years,  and  in 
1891  they  sold  both  works  and  were  out 
of  the  cement  business  for  two  years, 
when  they  found  a  deposit  of  marl  at 
Wayland,  N,  Y.,  where  they  erected  works 
and  are  now  manufacturing." 

Now  that  is  a  history  of  two  men  in  this 
country  who  "pounded"  out  success  in  our 
industry. 

I'p  at  Rockland.  Maine,  where  is  found 
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the  celebr;ited  Rockland  lime,  the  Cobbs, 
of  the  Cobb  Lime  Co.,  under  almost  iden- 
tical methods,  commenced  hewing  their 
way  in  the  cement  industry.  It  turned  out 
however  that  the  product  was  too  costly 
for  commercial  success  and  their  works 
were  closed  down.  Out  in  Kalamazoo, 
amid  the  celery  beds,  they  were  also  trying 
to  make  Portland  cement,  but  the  records 
fall  short  of  showing  any  results.  Up  on 
the  Hudson,  Coykendall  started  to  make 
cement,  but  it  did  not  succeed.  There 
was  also  an  attempt  made  to  make  cement 
at  Wampun,  Pa.,  which  eventually  did  suc- 
ceed. The  successes  of  Millen  at  South 
Bend,  Ind.,  and  of  Saylor,  at  Copley,  have 
already  been  referred  to.  So  that  out  of 
the  six  works  started  prior  to  1881,  three 
were  failures.  Certainly  the  industry  with 
this  percentage  of  loss  did  not  offer  a  very 
encouraging  outlook  to  the  investor,  and 
the  foreign  Portland  cement  held  the  mar- 
ket exclusively. 

Now  I  come  down  to  what  I  would  call 
the  "secondary"  formation,  in  which  I 
would  rank  Navarro,  Bonneville,  Whittak- 
er  (though  this  gentleman  came  a  little 
later),  Dunderdale,  De  Smedt,  Matte, 
Willcox,  and  myself.  In  this  secondary 
formation  there  was  this  difference,  that 
in  a  business  which  was  producing  a  new 
article  in  this  country  where  50  per  cent 
were  failures,  promotions  were  not  a  pay- 
ing proposition.  You  simply  could  not  get 
the  money.  Consequently,  patents  were 
necessary  to  enlist  capital  in  these  earl/ 
days,  and  many  of  the  earlier  works  were 
founded  on  these  patents.  The  great  diffi- 
culty in  all  the  American  enterprises  seemed 
to  be  the  cost  of  getting  the  raw  material 
into  powder,  then  into  paste,  then  into  bricks 
or  blocks,  and  then  into  the  kilns  with 
sufficient  economy.  About  1884  and  188-5 
patents  were  taken  out  by  Messrs.  James 
M.  Willcox,  E.  J.  De  Smedt,  and  myself 
for  the  purpose  of  mixing  liquid  hydrocar- 
bons with  the  paste.  In  this  way  a  slurry 
was  made  which,  when  compressed  into 
balls  or  eggs,  could  be  at  once  put  into  the 
kilns,  and  thus  many  of  the  intermediate 
steps  of  drying,  etc.,  were  dispensed  with 
and  much  labor  and  money  saved.  As 
stated,  ill  those  days  we  all  had  patents 
and  we  were  all  great  inventors.  As  a 
matter  of  fact  we  had  to  have  the  patents 
or  we  should  not  have  had  the  right  to 
show  that  we  had  a  right  to  exist. 

Contemporaneously  with  the  discoveries 
that  we  were  making  at  Egypt,  Pa.,  other 
inventions  by  Matte,  Navarro  and  Ran- 
some  brought  about  the  rotating  kiln.  It 
was  originally  designed  to  take  the 
crushed  rock,  forming  it  into  cement  by 
revolving  the  kiln.  This  was  before  the 
days  of  the  full  development  of  the  rotary 
kiln.  The  result  of  this  crushed  material 
being  put  up  in  the  kiln  was  that  the  kiln 
became  choked  up  and  the  makers  could 
not  get  the  material  out.  Now  while  Eck- 
ert  and  I  were  experimenting  with  our  ce- 
ment eggs  at  Egj'pt,  and  other  people  were 


making  mud  pies,  and  so  forth,  the  very 
energetic,  imaginative  and  really  far-seeing 
Mr.  Navarro,  Sr.,  was  trying  all  sorts  of 
experiments  with  his  rotating  kilns,  but 
was  not  making  much  headway.  While  he 
was  working  along  on  these  experiments 
with  his  kiln,  the  rest  of  us  were  laughing 
and  thinking  that  he  was  chasing  a  chimera 
— all  except  a  Mr.  P.  I.  Giron,  who  was 
strenuously  defending  the  rotary  kiln. 
That  was  the  first  great  division  in  the 
industry  in  this  country.  The  rotary  kiln, 
however,  finally  did  succeed,  and  it  is  here 
to  stay.  It  was  a  great  contribution  to 
the  cement  industry,  and  Mr.  Navarro,  Mr. 
Maxwell  and  Mr.  Giron  and  those  who 
worked  with  it,  deserve  all  the  success  they 
have  achieved. 

Now,  a  word  about  Mr.  Giron.  There  is 
a  very  good  story  to  tell  you  about  him. 
In  the  course  of  his  work  in  connection 
with  the  experiments  being  carried  on  to 
develop  the  rotary  kiln,  he  had  occasion 
to  travel  back  and  forth  a  great  deal  be- 
tween his  home  and  the  works,  and,  of 
course,  used  a  monthly  commutation  ticket. 
But  it  happened  one  day  that  Mr.  Giron 
had  left  his  ticket  at  home  and  didn't  dis- 
cover the  fact  until  being  asked  for  it  on 
the  train.  After  a  fruitless  search  in  all 
his  pockets  and  considerable  excitement 
on  Mr.  Giron's  part,  the  conductor  asked 
him  his  name  and  said  that  he  would  take 
him  tliis  time  and  punch  the  ticket  the 
next  time  he  saw  him.  Thereupon  Mr. 
Giron  gave  the  spelling  of  his  name,  Mr. 
P-i-g-i-r-o-n,  whereupon  the  conductor  ex- 
claimed, "Oh,  yes,  Mr.  Pigiron,  that  will 
be  all  right,"  and  that  is  the  name  he  went 
by  for  a  long  time. 

While  the  Atlas  people  were  working 
out  their  experiments  with  the  rotary  kiln 
and  making  a  success  of  it,  at  our  plant 
we  were  working  out  the  secrets  of  the 
Griffin  mill,  and  I  remember  one  day  when 
the  whole  shop  had  to  stay  away  from  the 
.'Mlentown  Fair  on  account  of  the  Griffin 
mill  running  amuck.  So  while  the  .-Xtlas 
people  were  working  out  the  burning  side 
of  the  cement  question  we  were  working 
out  the  grinding  end  of  the  problem,  and 
others  were  coming  in  about  the  same  time 
both  east  and  west  and  adding  their  mite 
to  the  industry. 

Later  on  in  the  tertiary  or  third  group, 
came  along  the  captains  of  industry, 
the  men  who  went  into  the  business  to 
make  money  and  they  built  better  mills 
and  added  more  good  construction  and 
did  more  to  make  cement  cheaper  than 
those  of  us  who  had  to  forge  ahead  our 
hard  fought  way  in  the  earlier  days. 

Now  a  word  in  advance  of  what  the 
fourth  formation  will  bring  forth.  It  will, 
according  to  up-to-date  prospectuses  of 
cement  promoters,  teach  people  to  make 
Portland  cement  for  25  cts.  a  barrel  and 
put  a  chrome  on  the  head  of  every  barrel 
as  an  extra.  But,  to  be  serious  again.  I 
want  to  say  to  you  all — after  a  long  pe- 
riod   of    devotion    to    this    great    industry 


with  which  we  are  associated — that  we 
have  not  yet  made  all  the  discoveries  to 
be  made;  that  we  are  by  no  means  at  the 
end  of  the  development  of  our  business, 
and  that  we  must  realize  that  it  is  not 
luck  or  accident  that  brings  success,  but 
the  qualities  possessed  by  the  big  men  of 
virile  powers  and  strong  characteristics  of 
days  gone  by,  who  were  able  to  conquer 
the  difficulties  that  confronted  them,  and 
it  is  to  you  men  to  conquer  success  in 
our  industry  as  did  tliose  who  have  gone 
before. 


Method  and   Cost  of   Constructing    a 

Reinforced  Concrete  and  Steel  I- 

Beam  Highway  Bridge. 

The  use  of  .stiff  reinforcing  members 
capable  of  carrying  forms  and  centers  is 
familiar  in  both  building  and  arch  bridge 
construction  of  reinforced  concrete.  Re- 
cently the  same  principle  has  been  used  by 
Mr.  S.  B.  Birds,  a  Canadian  engineer,  in 
constructing  a  30-ft.  span  girder  bridge  for 
a  highway  near  Hornby,  Ont.  We  take 
the  following  information  regarding  this 
structure  from  the  "Canadian  Engineer" 
of  Nov.  13,  1908: 

The  abutment  and  wing  walls  are  built 
of  solid  concrete  plumb  on  face  and 
splayed  behind  from  3  ft.  thick  at  bottom 
to  18  in.  thick  at  top.  They  rest  upon  a 
solid  concrete  foundation  slab  4  ft.  wide 
and  1  ft.  thick,  founded  on  hard  pan  at  a 
depth  of  3  ft.  below  the  bed  of  the  creek. 

The  reinforcement  of  the  bridge  floor 
consists  of  four  12-in.  I-beams  of  light 
section  32  ft.  long,  resting  at  their  ends 
upon  a  5-in.  I-beam  15  ft.  long,  laid  along 
the  center  of  the  abutment  walls.  This  5- 
in.  beam  forms  a  bearing  plate  for  the 
floor  beams  and  transmits  the  bridge  load 
equally  over  the  whole  length  of  the  abut- 
ment walls.  Two  1%-in.  round  steel  rods 
are  placed  on  each  side  of  the  two  inner 
I-beams,  and  one  similar  rod  on  each  side 
of  the  outer  I-beams,  these  rods  being 
placed  and  wired  in  position  before  the 
hollow  beam  shells  are  fixed. 

The  U-shaped  beam  shells  are  of  con- 
crete 1  in.  thick,  12  in.  wide  and  12  in. 
deep,  and  are  cast  in  3-ft.  lengths  upon  a 
frame  of  expanded  metal  lath  wired  to  U- 
shaped  steel  stirrups.  The  beam  shells 
were  suspended  from  the  I-beams  by  steel 
hangers  bent  to  shape  and  then  poured  full 
of  liquid  concrete  composed  of  fine  gravel 
and  sand,  thus  forming  a  reinforced  con- 
crete beam  12x12  in.  having  a  steel  I-beam 
core  in  addition  to  the  1%-in.  tension  rods. 

After  the  beams  were  poured  thin  slabs 
of  concrete  1  in.  thick,  4  ft.  by  2  ft.,  which 
had  been  cast  upon  a  foundation  of  ex- 
panded metal,  were  placed  across  the 
bridge  floor  openings  between  the  beams 
and  bedded  and  jointed  with  cement  mor- 
tar. On  top  of  these  covering  slabs  and 
across  the  beams  were  placed  '^-in.  round 
steel  rods  at  6  ft.  centers  the  whole  width 
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of  the  bridge  floor  and  tin-  wl\oIc  nrea  of 
tile  hridffi'  covered  with  a  slab  of  concrete 
(!  in.  thick  which  was  made  to  f.ill  away 
lo  the  sides  to  drain  off  storm  water  into 
tile  creek. 

It  is  proposed  to  keep  the  concrete  floor 
slab  covered  with  a  road  cushion  of  gravel 
G  in.  thick. 

The  handrail  consists  of  1^-in.  gas  tub- 
ing tapped  and  screwed  and  set  into  the 
concrete  and  follows  the  line  of  the  wing 
walls  at  an  angle  of  4">°  at  each  approach. 
The  detailed  cost  of  the  work  was  as 
follows : 

E.xcavating   $  18 

50  yards  gravel  at  $2 100 

60  barrels  of  cement  at  $:.' 120 

Labor  at  20  cts.  per  hour 24ii 

Steel  reinforcing,  including  gal- 
vanized steel   mold   for  beam 

shells    300 

Handrail 50 

Lumber  for  abutment  forms..     25 

Contractor's  outfit   25 

Freight   and   hauling 22 

Contract  price $900 

The  actual  net  cost  of  the  work  would 
be  less  than  $900,  as  this  includes  con- 
tractor's outfit,  lumber  and  galvanized 
steel  molds,  which  will  be  used  on  future 
work. 


The  Italian  government  has  placed  an 
order  for  300,000  reinforced  concrete  ties 
for  use  on  the  state  railways.  The  ties 
weigh  about  286  lbs.  and  cost  about  $1.20 
each. 


The  quantity  of  Portland  cement  pro- 
duced in  the  United  States  has  more  than 
doubled  in  the  last  five  years,  according 
to  figures  recently  issued  by  the  U.  S. 
Geological  Survey.  The  total  production 
and  value  for  these  five  years  were  as  fol- 
lows : 

Total  Production 
Year.  Barrels.  Value. 

1903    22,342,973    $27,713,319 

1904    26,505,881      23.355,119 

I  f»05    35,246,8 12      33,245.867 

1906   46.46.3,424       52.466,186 

1907   48,785,930      53,992,551 


During  the  past  year  the  streets  of  Grand 
Rapids,  Mich.,  on  which  street  car  tracks 
are  laid,  were  sprinkled  by  car  sprinklers 
at  a  total  cost  mile  of  $0.2189.  The  street 
car  company  operates  two  cars,  making 
four  trips  a  day,  and  for  the  service  the 
city  pays  12  cts.  per  mile.  The  city  also 
pays  for  the  water  used.  Sprinkling  was 
begun  April  13  and  finished  Oct.  24,  the 
total  number  of  miles  of  street  sprinkled 
being  11,771.92.  The  total  number  of  gal- 
lons of  water  used  was  29,121,400,  at  a 
cost  of  4  cts.  per  1,000  gallons.  The  cost 
of  water  per  mile  was  $0.0989,  and  the 
number  of  gallons  used  per  mile  was 
2,474. 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  mcthod.s  and  costs  of  excavatint;  earth  anil 
rock  anil  building  embankments.  It  will  co\er  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  re.ser\()irs  and  earth  dams, 
sewer  and   water  pipe  trenching,  qiiarr\ing,  elt. 


Methods    and    Costs    of    Testing    for 
Bridge  Foundations.* 

UV    h.     H.     II.M.SDRlDCE.t 

This  article  is  confined  to  bridge  founda- 
tions, although  much  of  what  follows  is 
also  applicable  to  foundations  for  buildings 
and  hydraulic  structures  and  preliminary 
examination   for  tunnel  construction. 

GENERAL   CONSIDERATIONS. 

Two  methods  of  testing  only  are  effec- 
tive, an  open  pit  or  well  for  shallow  foun- 
dations and  the  core  drill  for  deep  founda- 
tions. Sounding  with  gas  pipe  or  rods  in 
shallow  foundations  and  the  common  well 
drill  in  deep  foundations  are  not  satisfac- 
tory. Fig.  1  shows  two  cross-sections  (if  a 
stream  at  the  same  point,  the  dotted  line 
being   the   line   of  supposed   le<lge   rock   as 


involved  in  great  uncertainly,  the  length  of 
the  spans  selected  should  exceed  that  of 
the  apparent  economical  relation.  The 
length  of  spans  chosen  may  also  be  influ- 
enced by  other  than  economical  considera- 
tions, such  as  government  requirements,  or 
the  liability  of  ice  to  gorge  against  the 
bridge. 

Having  made  a  tentative  location  of  the 
piers,  borings  should  be  made  at  each  pier, 
and  in  the  case  of  pneumatic  or  open 
dredged  caisson  foundations,  one  boring 
should  be  put  down  at  each  of  the  four 
corners  of  the  caisson. 

The  preliminary  borings  may  often  be 
dispensed  with  when  there  are  well  rec- 
ords on  both  sides  of  the  river  in  the  vi- 
cinitv.     These  well  records  can  almost  al- 
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Fig.    1 — Two    Cross    Sections 

determined  by  a  well  drill  operating  a 
chopping  bit ;  and  the  full  line,  the  correct 
location  of  the  ledge  rock,  determined 
with  a  Sullivan  "HN''  diamond  core  drill. 
In  general  two  sets  of  borings  should  be 
made  for  an  important  bridge  crossing; 
the  first  set,  a  number  of  borings  on  the 
center  Hne  of  the  proposed  location,  to  de- 
termine whether  the  site  is  a  favorable 
one,  and,  if  favorable,  to  determine  by  ap- 
proximate estimate  the  most  economical  lo- 
cation of  the  piers  and  the  .length  of  the 
spans.  In  a  general  way  it  may  be  as- 
sumed that  the  economical  relation  is 
reached  when  the  cost  of  the  substructure 
equals  the  cost  of  the  superstructure;  but 
inasmuch  as  the  cost  of  the  superstructure 
can  be  determined  with  considerable  ac- 
curacy, while  the  cost  of  the  substructure  is 
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of    Stream    at  the   Same    Point. 

w.iys  be  found  in  the  various  state  geologi- 
cal reports,  which  can  be  had  at  any  pub- 
lic library  in  the  state.  In  case  of  the  bor- 
ings- at  Pierre,  South  Dakota,  to  be  de- 
scribed later,  the  well  records  were  so 
good  that  borings  to  determine  the  length 
of  the  spans  were  not  necessary. 

In  cases  where  pile  foundations  are  feas- 
ible and  the  river  bottom  is  firm  enough  to 
lay  concrete  on,  no  borings  are  necessary, 
the  required  length  of  piling  being  best  de- 
termined by  driving  experimental  piles; 
but  where  the  river  bottom  is  soft,  as  it  is 
in  most  streams  with  a  slu£,gish  or  revers- 
ing current,  borin.gs  should  be  made,  the 
softer  material  being  taken  out  dry  with  a 
sawtooth  bit.  This  is  feasible  in  the  hard- 
est clay  or  the  softer  shales  and  gives  a 
perfect  knowledge  of  the  material  encoun- 
tered. Unless  dry  cores  are  taken  when 
feasible,  a  hard  clay  in  every  way  suitable 
for  a    foundation  may   be  overlooked   and 
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provision  made  for  carrying  the  foundation 
farther  down  than  necessary. 

VALUE   OF    BORINGS. 

In  pneumatic  work  an  accurate  set  of 
borings  with  a  core  drill  is  of  incalculable 
value.    These  advantages  are : 

1st.  The  final  location  of  the  caisson  can 
be  accurately  determined  and  cut  stone  and 
timber  ordered  without  any  waste  or  delay 
waiting  for  material  for  which  no  provision 
had  been  made. 

2d.  The  contractor  in  bidding  on  the 
work  knows  exactly  what  material  is  to  be 
encountered,  and  will  make  a  lower  bid 
when  there  is  no  uncertainty.  The  differ- 
ence in  cost  between  handling  in  a  caisson 
material  which  can  be  taken  out  through 
the  blow  pipe  and  material  w'.iich  must  be 
locked  out  in  buckets  is  very  great. 

3d.  The  piers  can  be  located  in  the 
most  economical  position.     Often  a  change 


clay,  till,  or  boulders,  sometimes  all  to- 
gether in  a  heterogeneous  mass.  The  ex- 
treme determined  movement  of  the  great- 
est glacial  sheet  was  1.500  miles.  Boulders 
of  granite  from  Canada  and  Minnesota 
were  carried  as  far  as  Kansas  and  Mis- 
souri. One  of  the  boulders  in  the  river 
bed  is  therefore  liable  to  be  mistaken  for 
ledge  ro;k.  Usually  the  character  of  the 
ledge  rock  can  be  learned  from  state  sur- 
veys and  samples  secured  from  the  out- 
crops, which  are  located  in  these  surveys. 
When  a  core  is  obtained  which  can  be 
identified  as  the  same  as  ledge  rock  it  may 
or  may  not  be  the  actual  ledge.  If  the  core 
is  granite  or  some  older  formation  than 
the  ledge  rock,  it  is  certain  that  a  boulder 
has  been  reached.  More  recent  rocks 
sometimes  exist  as  pockets  in  earlier  for- 
mations, so  that  a  mere  difference  in  the 
character  of  the  rock  from  the  bed  rock  is 


Fig.  2 — View   Showing   Testing   Work   in     Progress  at  Clinton,  la. 


of  a  few  feet  in  locating  a  pier  may  make 
a  difference  in  cost  of  tens  of  thousands  of 
dollars. 

4th.  Much  can  be  learned  as  to  the 
character  of  the  foundation  that  cannot  be 
learned  from  the  interior  of  the  caisson. 
In  limestone  formations  subterranean  cav- 
erns are  common,  and  in  both  lime  and 
sandstone  formations  overhanging  subter- 
ranean cliffs  are  found.  The  existence  of 
these  can  be  determined  with  the  drill,  but 
cannot  be  learned  from  the  interior  of  the 
caisson. 

IXTERI'RETIXG   THE    BORIXCi. 

Nearly  the  whole  North  American  con- 
tinent north  of  the  Ohio  River  and  east  of 
the  Missouri  River  has  at  various  periods 
been  covered  with  glacial  drift ;  in  fact, 
the  Ohio  and  Missouri  rivers  were  formed 
by  glacial  action.  Below  the  recent  alluvial 
deposits  in  a  riverbed  in  this  district  will 
be   found   glacial   deposits   of  sand,  gravel. 


not  conclusive  evidence  that  i)ed  rock  has 
not  been  reached.  When  such  a  condition 
is  liable  to  be  found  in  any  locality  it  will 
usually  be  mentioned  in  the  state  geologi- 
cal surveys.  Boulders  of  granite  and  oiht-r 
hard  rocks  must  be  removed  by  placing 
sticks  of  dynamite  at  the  bottom  of  the 
stand-pipe,  withdrawing  the  pipe,  and  ex- 
ploding with  an  electric  battery.  Boulders 
of  softer  rock  can  be  cut  up  with  the  chop- 
ping bits  and  the  casing  driven  through 
them.  As  boulders  are  usually  separated 
by  a  matrix  of  sand  or  clay,  the  drop  of 
the  rods  and  the  wash  will  show  them  as 
boulders  and  not  bedrock  in  most  cases, 
though  this  is  not  always  conclusive,  as 
pockets  sometimes  filled  with  sand  are 
common  in  limestone  ledges. 

No  definite  rules  can  be  given  to  cover 
all  cases,  and  it  is  best,  especially  where 
there  is  any  uncertainty,  to  put  down  a 
hole  at  each  of  the  four  corners  of  a  pier. 


Where  the  drill  strikes  first  rotten  or  sap 
rock,  gradually  increasing  in  hardness  until 
known  ledge  rock  is  reached,  this  is  con- 
clusive evidence  of  bed  rock.  It  is  best  to 
take  out  very  soft,  rotten  rock  with  a  saw 
tooth  bit  working  dry. 

I'lERRE,  SOfTH    D.VKOTA,   WflRK. 

Drill  tests  for  the  foundations  of  the 
Chicago  and  Northwestern  Railway  bridge 
across  the  Missouri  River  at  Pierre,  South 
Dakota,  were  begun  in  December,  1905. 
The  drill  used  was  a  Sullivan  Machinery 
Company's  "HN"  diamond  drill,  operating 
2-in.  core  bits;  4Vj-in.  stand-pipe  and  3-in. 
casing,  lx)th  with  flush  joints,  were  used. 
Borings  at  the  sites  of  the  river  piers  were 
made  from  the  ice.  In  general  four  holes 
were  put  down  at  the  site  of  each  pier.  On 
diagonally  opposite  corners  hoies  were  put 
down  to  about  90  ft.  below  low  water,  and 
on  the  other  two  corners  to  CO  ft.  below 
low  water.  Thirty-three  holes  in  all  were 
put  down,  aggregating  a  length  below  the 
river  bed  or  ground  level  of  2,379  ft.,  of 
which  1.456  ft.  was  in  sand,  gravel,  and 
boulders,  and  923  ft.  in  shale,  with  occa- 
sional small  lenticular  pieces  of  limestone. 
On  the  east  or  left  bank  heavy  beds  of 
glacial  drifts  were  encountered  and  there 
was  some  difficulty  in  putting  down  stand- 
pipe  and  casing.  The  boulders  were  brok- 
en up  with  dynamite.  In  shale,  saw  tooth 
bits  were  used  entirely,  the  bortz  bit  being 
used  only  in  the  limestone  pockets. 

The  work  of  setting  up  the  drill  was 
started  December  5,  1905,  and  the  first  bor- 
ing started  December  8,  1905.  with  one  shift 
working  10  hours.  On  January  17,  1906,  a 
second  shift  working  10  hours  was  put  on. 

Shale  was  found  practically  level  over 
the  entire  cross-section  at  42  ft.  below 
water.  There  was  apprehension  upon  en- 
countering an  underground  flow  of  water 
in  the  upper  strata  of  the  shale,  but  in  no 
case  was  this  more  than  a  few  feet  below 
the  top  of  the  shale. 

Caissons  for  the  permanent  piers  pene- 
trated the  shale  from  4  to  6  ft.  and  the 
material  encountered  was  accurately  de- 
scribed in  the  record  of  the  borings.  The 
cost  of  the  drilling,  including  10  per  cent 
for  depreciation  of  plant  and  tools,  was 
about  $2,400,  or  about  one  dollar  per  foot. 

IIRILLIXG  AT  CLINTON.   IOWA. 

In  19i(8  the  Northwestern  Railway  began 
tests  to  locate  suitable  foundations  for  a 
new  bridge  over  the  Mississippi  River  at 
Clinton,  Iowa.  The  same  apparatus,  tools, 
piping,  etc.,  were  used  as  at  Pierre,  but  the 
manner  of  working  and  the  materials  en- 
countered were  essentially  different.  These 
borings  were  started  in  .\pril,  and  it  be- 
came necessary  to  mount  the  drill  on  a 
scow.  Figtire  2  on  this  page  shows 
the  drill  mounted  ready  for  work.  The 
scow  was  15  ft.  wide,  32  ft.  long  on  the 
bottom  and  37  ft.  long  on  top,  with  a  draft 
of  Iti  ins.  when  loaded.  Experience  in 
rough  water  showed  that  a  scow  1"  ft. 
longer  on  top  with  somewhat  more  rake  to 
the   ends    would   have   been   more   service- 
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able.  The  tripod  consislcd  of  three  pieces 
of  Douglas  tir,  5.x8  ins.  and  32  ft.  long.  An 
8-in.  wrought  iron  pipe  near  the  center  of 
the  scow,  bolted  with  a  pipe  flange  to  the 
hottom  of  the  scow,  made  a  well  for  pass- 
ing the  stand  pipe,  4^^  ins.  in  diameter, 
and  the  casing,  3  ins.  in  diameter. 

The  materials  encountered  were  in  or- 
der as  follows :  Recent  alluvial  sands, 
glacial  drift  of  gravel,  sand  .ind  boulders,  a 
shale  consisting  of  sand  with  a  clay  matri.x. 
and  finally  limestone  bed  rock.  The  upper 
■strata  of  bed  rock  was  identified  by  fos- 
sils and  general  appearance  as  belonging  to 
the  Cower  stage  of  the  Niagara  series  of 
Silurian  rocks.  This  overlaid  conformably 
rock  of  the  Delaware  stage  of  the  same 
series.  In  the  middle  of  the  river  the 
Cower  rock  and  nearly  50  ft.  of  the  Dela- 
ware rock  had  been  entirely  eroded.  Great 
care  was  taken  to  ascertain  the  possible  ex- 
istence of  subterranean  pockets  or  over- 
hanging cliffs  in  the  rock.  Only  two  of 
these  pockets  were  found,  however,  both 
in  the  same  boring,  and  these  were  only  1 
and  6  ins.  in  depth.  Both  were  filled  with 
sand,  consisting  of  about  equal  parts  of 
quartz  and  dolomite  sand.  Some  of  the 
borings  were  carried  down  30  to  40  ft.  into 
the  bed  rock  to  determine  the  possible  ex- 
istence of  these  subterranean  pockets. 

All  the  boulders  encountered  w^re  such 
as  could  easily  be  broken  with  the  chop- 
ping bit  and  no  dynamite  was  found  neces- 
sary. To  determine  the  consistency  of  the 
shale,  cores  were  taken  out  with  saw  tooth 
bits  working  dry,  showing  perfectly  the 
consistency  of  the  material.  The  saw  tooth 
bit  or  the  chopping  bit  working  with  the 
pump  gave  no  idea  of  what  this  material 
was,  and  without  the  expediency  of  the  dry 
core  an  excellent  foundation  would  have 
been  overlooked,  and  a  foundation  sought 
30  ft.  lower.  It  is  intended  to  use  pneu- 
matic caissons  in  all  the  piers  except  the 
shore  piers. 

Borings  in  the  limestone  were  made  with 
a  bortz  bit  when  the  water  was  still,  and 
with  the  chopping  bit,  taking  occasional 
cores  with  the  saw  tooth  bits.  Fully  95 
per  cent  of  the  boring  in  the  limestone  was 
made  with  the  bortz  bit.  The  work  of 
mounting  the  drill  was  started  April  2  and 
the  first  hole  begun  April  7.  The  work 
was  finished  June  6,  working  one  shift  of 
10  hrs.  per  day. 

The  aggregate  length  of  casing  put 
down  was  692  ft.  The  aggregate  length  of 
casing  driven  through  hard  material  was 
406.5  ft.  The  aggregate  length  of  borings 
in  shale  was  86  ft.,  and  in  limestone  226  ft. 
The  cost  was  as  follows : 

Labor    $   456.16 

Coal    124.41 

Depreciation  of  bortz,  estimated..      200.00 

Scow     287.24 

Depreciation  on  tools,  pipe,  etc...      200.00 

$1,267.81 

The  scow  still  has  a  value  which  is 
somewhat  uncertain.  Omitting  this  credit. 
the  cost  amounted  to  $1.83  per  foot. 


Roads  and  Streets  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
paNcmcnts,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  pa>ing. 


Experience  with  the  Road  Drag  Under 
Various  Conditions.* 

BY    S.    W.    XOTTINGH.XM. 

The  following  are  some  of  the  principal 
points  that  have  come  up  in  my  experience 
in  the  use  of  a  road  drag.  The  road  drag 
has  a  place  to  fill.  What  we  want  is  the 
best  result  with  the  least  labor ;  so  the  first 
thing  to  do  is  to  make  a  drag,  one  that  will 
do  the  best  work  with  the  least  horse  pow- 
er. 

Seven  feet  is  a  very  nice  length  for  a 
drag,  two  planks  2%  in.  thick  by  10  or  12 
in.  wide,  two  cross  pieces  3  ft.  long  (most 
any  width  will  do  from  4  to  12  in.).  We 
will  make  a  left-hand  drag  (a  right  hand 
drag  is  preferred  by  many  as  it  is  con- 
sidered more  convenient  to  turn  it  at  the 
ends  of  the  road)  that  will  run  on  the 
right  hand  side  of  the  road  and  move  the 
dirt  to  the  left.  Set  the  planks  on  edge 
2  ft.  apart,  move  the  back  plank  1  ft.  to 
the  left,  lay  your  cross  pieces  on  the  upper 
edge  of  the  planks  1  ft.  from  the  end  of 
the  boards  with  the  same  angle  that  the 
boards  have  (so  that  when  the  right  end 
of  the  drag  is  pulled  ahead  the  end  of  the 
back  boards  will  follow  the  end  of  the 
front  one  instead  of  .extending  out  farther 
as  it  would  do  if  it  were  made  square). 
Mark  where  the  cross  pieces  are  and  saw 
in  1  in.  on  the  front  side  and  down  to  2 
in.  on  the  back  side  of  each  plank.  This 
will  let  the  boards  lean  5  or  6  in.  forward; 
bore  a  hole  through  the  cross  pieces  and 
down  through  the  plank  at  all  four  points 
and  put  in  %-in.  bolts.  Put  a  block  under 
each  of  the  cross  pieces  just  behind  the 
front  board,  put  a  %-in.  bolt  up  through 
this.  One  can  take  straps  of  iron  and  have 
hooks  made,  with  the  hooks  up,  with  two 
holes  in  them  so  as  to  fit  the  bolts  that  are 
through  the  front  board  and  those  through 
the  blocks.  These  hocks  on  top  of  the 
drag  are  to  pull  by,  so  they  will  not  be  in 
the  way  of  the  dirt.  Put  a  shoe  all  the 
way  across  the  tront  board.  Now  have 
your  right  hand  chain  about  18  in.  long, 
the  left  hand  27  to  30  in.  long  or  any 
length  to  suit  the  case.  Stand  on  the  back 
of  the  drag.  This  drag  is  suited  for  three 
horses ;  from  6  to  10  miles  is  a  good  half 
day's  work  for  a  team.  The  conditions  of 
the  roads  and  the  kind  of  weather  have 
much  to  do  with  the  distance  one  can  go. 
Three  horses  can  do  as  much  with  this 
leaning  drag  as  four  can  with  one  that 
stands  straight  up. 


•From    the   annual   report   of   the     Illinola 
Highway  Commission. 


I  here  arc  two  times  to  drag  roads,  wet 
and  dry  dragging.  Wet  is  when  it  is 
muddy  and  the  muddier  the  better.  Drag- 
ging dry  is  when  the  road  has  dried 
enough  so  the  dirt  will  not  stick.  In  the 
summer,  there  is  only  about  one-half  day 
after  each  rain  when  the  road  is  really  fit 
to  drag  at  all.  One  can  use  four  horses 
on  this  drag,  but  when  it  is  muddy  the 
horses  track  up  more  road  than  the  drag 
takes.  When  the  road  is  firm  it  is  all 
right.  Have  seen  the  drag  weighted  and 
four  horses  used.  When  it  began  to  hard- 
en, the  man  used  as  a  weight  a  box  almost 
as  long  as  the  drag  and  six  small  rocks. 
He  said  they  were  the  handiest  things  yet. 
He  could  move  the  rocks  around  and  make 
the  drag  even,  as  he  wanted  it. 

Our  best  roads  are  where  we  have  good 
ditches  on  the  sides,  some  3  ft.  deep  or 
more.  The  road  should  be  rounding 
enough  to  run  the  water  off  when  the  holes 
are  kept  filled  with  the  drag.  You  can 
not  do  a  road  any  permanent  good  with 
a  road  that  is  lower  in  the  middle  than  it 
is  on  the  sides.  The  road  must  first  be 
put  in  shape,  then  you  can  keep  it  in 
shape  with  a  drag.  Most  of  my  dragging 
has  been  done  when  the  earth  was  so  dry 
it  did  not  stick.  I  have  had  good  results 
on  one  hill  that  was  worked  late  in  the 
fall.  It  was  kept  dragged  in  the  late  win- 
ter and  early  spring,  and  was  a  good  road 
when  in  other  years  it  was  bad.  That  was 
a  year  ago.  This  spring  w-e  have  had  bad 
roads,  and  the  conditions  were  such  that 
you  could  not  improve  them  much  with  a 
drag,  for  there  are  times  when  the  amount 
of  moisture  in  the  soil  is  such  that  it 
makes  dragging  practically  impossible. 
Most  of  our  people  think  that  dragging  wet 
does  no  good  and  sometimes  they  say  it 
does  harm,  but  dragging  wet  is  a  good 
thing,  for  it  makes  the  ground  hard  when 
it  dries  and  that  is  the  way  we  want  the 
roads  to  be. 

I  have  three  kinds  of  drags,  and  the 
best  one  to  use  depends  on  the  condition 
of  the  roads.  In  going  over  four  miles 
of  road  the  other  day  I  found  three  con- 
ditions ;  first,  where  it  worked  nicely,  then 
came  mud  that  was  too  sticky  and  was  not 
dry  enough  to  drag  dr>-.  then  came  the 
black  soil  with  good  ditches  and  tiling. 
Here  the  dirt  was  so  soft  I  had  to  walk 
to  keep  it  from  rolling  up  in  front  of  the 
drag. 

Many  of  the  people  in  this  neighborhood 
think  the  drag  is  a  great  thing,  but  most 
of  our  roads  need  to  be  graded  up  before 
we  can  get  the  best  results  from  dragging. 


November  25.   1908. 
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Macadam  Road-Surfacing  in  the  Past 
and  for  the  Future.* 

By    W.    VV.    CROSBV.f 

For  many  years  the  pavement  known 
under  the  name  of  "macadam"  has  been  of 
great  service  to  the  road-using  public  and 
has  given,  under  the  then  .existing  condi- 
tions, varying  degrees  of  satisfaction. 
This  surface  is  composed  of  irregularly 
sized  fragments  of  broken  stone  varying 
from  3  in.  downward,  which,  spread  even- 
ly over  a  foundation  of  the  natural  earth, 
prepared  and  treated  with  more  or  less 
care,  are  firmly  bound  together,  being  in- 
terlocked by  rolling  and  then  cemented  by 
a  mortar  of  the  finer  particles.  The  de- 
grees of  usefulness  and  satisfaction  fur- 
nished by  this  "macadam"  have  so  far 
depended  mainly  on  the  following  consid- 
erations : 

1st.  The  complete  and  intelligent  ac- 
ceptance by  the  builders  of  the  theories 
concerning  the  necessity  for  providing 
proper  foundations  for  the  surfacing  and 
the  care,  in  the  execution  of  the  work  of 
preparing  the  foundations,  necessary  to 
make  the  product  conform  to  the  theories. 
2d.  The  quality  of  the  macadam  mate- 
rial, its  sizes  and  proportions  of  the  dif- 
ferent sizes,  with  the  methods  of  its  appli- 
cation. 

3rd.  The  width,  thickness  and  cross- 
section  of  the  macadam. 

4th.  The  kind  and  degree  of  care  and 
maintenance  accorded  to  the  pavement  af- 
ter  its   completion ;  and 

5th.  The  kind,  amount  and  character  of 
the   traffic  using  it. 

To  insure  all  possible  brevity,  unneces- 
sary argument  will  be  avoided  here  and 
complete  agreetnent  will  be  assumed  to 
exist  that  perfect  "macadam"  can  only  be 
secured  under  the  following  conditions : 

1st.  That  the  foundation  of  the  natural 
earth  must  carry  the  loads  coming  on  the 
surface  of  the  macadam;  that  it  must  be 
so  drained  and  compacted  as  to  be  able  to 
resist,  successfully  at  all  times,  displace- 
ment under  these  loads ;  and  that  the  foun- 
dation must  be  kept  separate  from  the 
macadam  layer  and  not  allowed  to  churn 
up  into  the  latter  nor  the  stone  allowed  to 
be  driven  into  the  foundation,  or,  in  other 
words,  that  no  mixture  of  the  stone  and 
foundation  material  can  be  permitted  with- 
out detriment  to  the  macadam. 

2d.  That  upon  the  quality  of  the  ma- 
cadam material  depends  the  value  of  the 
macadam  itself;  that  the  stone  should  be 
homogeneous,  hard,  but  tough  and  not 
brittle,  and  its  fine  dust  must  possess  suf- 
ficient cementing  qualities  to  "bind"  and 
"re-bind"  enough  to  meet  the  demands  on 
it.  Lack  of  uniformity  in  the  quality  of 
the  material,  insufficient  hardness  and 
toughness,  and  lack  of  cementations  will 
produce  only  unsatisfactory  results. 


•A  paper  read  before  the  First  Interna- 
tional Road  Congress  at  Paris.  France. 

tChlef  Engineer  Higliway  Division,  Mari"- 
land  Geological  Survey. 


The  methods  to  be  followed  in  the 
breaking  and  applying  the  stone,  must,  if 
economy  and  the  best  results  are  to  be  se- 
cured, provide  for  the  clean  separation  of 
the  broken  stone  into  preferably  three 
sizes ;  the  application  of  the  different  sizes 
in  layers  in  no  case  of  over  (i  in.  in 
thickness  measured  loose ;  and  for  each 
layer  to  be  thoroughly  compacted  by  roll- 
ing sufficient  to  reduce  the  voids  in  it  to 
the  utmost  possible  minimum  before  the 
subsequent  layer  is  applied.  They  must 
prohibit  the  use  of  pieces  of  stone,  in  the 
first  course,  having  a  dimension  greater 
than  3  in. ;  and.  in  the  second  course, 
greater  than  lV->  in.  or  with  a  greatest  di- 
mension less  than  %  in.  No  "pockets"  of 
greatly  varying  sized  stone  can  be  permit- 
ted in  any  layer,  and  the  pieces  of  stone 
in  any  layer  must  be  as  uniform  in  every 
way  as  it  is  practicable  to  have  them.  No 
admixture  of  earth  or  foreign  material 
can  be  allowed  in  any  course  except  at  the 
expense  of  the  results.  The  top  course  of 
the  macadam  must  be  of  the  best  possi- 
ble material,  and  uniformity  of  size  in  the 
particles,  absence  of  variation  from  the 
standard  size  (1%  in.  ma.ximum  dimen- 
sions) and  the  maximum  compaction  and 
reduction  of  voids  must  be  secured  in  this 
course  especially. 

The  final  filling  of  the  irreducible  voids 
should  then  be  completely  and  carefully 
done  with  an  excess  of  water  and  suffi- 
cient repetition  of  the  watering  and  rolling 
to  secure  success  in  the  result.  The  filling 
material  must  be  of  varied  sizes,  from 
"flour"  to  the  maximum  sized  particles 
that  will  occupy  the  voids  existing  in  the 
previous  courses,  and  but  little,  if  at  all, 
exceed  in  quantity  the  amount  actually 
needed   by  the   voids    themselves. 

3rd.  The  width  of  the  macadam  surface 
must  be  such  as  to  discourage  concentra- 
tion of  traffic  in  too  limited  areas  and 
must  be  sufficient  to  permit  such  distribu- 
tion of  traffic  as  will  prevent  more  com- 
ing on  the  edges  of  the  road  than  they  will 
bear  and  as  will  cause  the  destruction  of 
the  stone  surface  to  begin  at  the  edges  of 
the  latter.  The  thickness  of  the  surfac- 
ing must  be  sufficient  to  properly  protect 
and  distribute  the  strains  to  the  founda- 
tion, and  such  as  will  be  the  most  eco- 
nomical in  the  long  run. 

The  cross-section  of  the  surface  should 
be  uniform  under  similar  conditions  and 
only  of  such  slopes  as  are  necessary  to 
properly  shed  to  the  gutters  the  water 
coming  on  it.  , 

4th.  The  maintenance  must  be  constant, 
careful   and  complete. 

Where  these  conditions  have  been  ful- 
filled, macadam  surfacing  has  been  found 
to  be  competent,  economical,  and  satisfac- 
tory under  most  conditions,  short  of  these 
of  extreme  severity  of  traffic.  There  have 
been  some  objections  to  it  under  certain 
local  conditions,  such  as  its  dustiness  in 
dry,  and  the  thin,  muddy  film  on  it  in  wet 
weather,   and  the   impracticability  of  satis- 


factorily cleaning  its  surface. 

Aside  from  the  objections,  which  are 
also  accentuated  by  the  same  causes,  any 
dissatisfaction  with  macadam  has  come 
from  the.  neglect  of  one  or  more  of  the 
foregoing  principles  or  from  extreme  traf- 
fic conditions. 
These  extreme  traffic  conditions  are ; 
Frtquency  of  vehicles,  beyond  a  certain 
daily  number,  which  number  depends  on 
the  characteristics  of  the  macadam  mate- 
rial used. 

Weight  of  vehicles  and  loads  beyond  a 
maximum,  and  under  the  excessive  strains 
of  which  the  larger  pieces  of  stone  in  the 
top  course  of  the  macadam  are  separated 
into  two  or  more  smaller  pieces;  and 

.\utomobile  traffic  beyond  a  certain  pro- 
portion  of   the   whole  traffic. 

Beyond  a  certain  figure,  the  number  of 
light  vehicles  may,  by  attrition,  render  the 
amount  of  dust  from  the  macadam  objec- 
tionable to  a  locality  and  the  laying  of  this 
dust  may  be  impracticable  or  uneconomi- 
cal. 

The  crushing  strains  brought  on  the 
piefcs  of  stone  in  the  wearing  surface  of 
the  macadam  by  extremely  heavy  loads 
may  divide  these  pieces  into  smaller  sizes 
which  then  are  unequal  to  the  strains  of 
ordinary  loads,  and  the  passage,  or  likeli- 
hood of  passage,  of  such  an  extreme  load 
may  render  a  macadam  surface  unfitted  for 
a  particular  locality. 

The  excess  of  automobile  traffic  beyond 
a  fairly  small  percentage  of  the  whole 
traffic  over  a  road  will,  by  reason  of  the 
effect  of  the  self-propelled,  rubber  tired, 
swiftly  moving  vehicle  in  disclosing  the 
stone  particles,  render  ordinary  macadam 
unsuited  for  that  road. 

The  last  change  in  traffic  conditions  (the 
advent  of  the  automobile  and  the  growth 
of  its  use)  has  crystallized  the  opinions  of 
engineers  to  the  need  of  some  change  in, 
or  of  addition  to,  the  former  principles 
concerning  the  construction  of  macadam 
and  there  is  every  probability  that  when 
means  are  agreed  on  to  meet  the  demands 
of  the  automobile  traffic  it  will  be  found 
that  means  have  also  been  found  to  over- 
come all  of  the  objections,  above  men- 
tioned as  existing,  to  macadam  except  that 
of  the  inability  of  the  stone  composing  the 
wearing  surface  to  resist  the  disintegrating 
effect  of  more  than  a  certain  maximum 
load.  But  it  is  also  likely  that,  even  in 
this,  the  raising  of  this  maximum  may 
follow  by  reasons  of  the  better  support  or 
protection  accorded  to  the  stone  particles 
themselves. 

In  the  effort  to  meet  the  new  conditions 
imposed  by  the  increased  use  of  the  auto- 
mobile two  distinctly  different  methods  of 
treating  the  original  macadam  surfacing 
have  developed.  One  is  to  use  the  ma- 
cadam as  a  foundation  for  a  "carpet"  or 
surface  coat  of  finer  material  mixed  with 
some  form  of  bituminous  cement.  The 
other  method  is  to  reinforce  the  cementing 
properties   of  the   wearing   surface   of  the 
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macaclaiii  itself,  by  iTiiprcgnating  il,  in  tlie 
case  of  already  ronstriicted  niao.i<lam.  with 
a  bitunitn  of  sufficient  fluidity  li>  insure  the 
proper  penetration,  or  in  the  case  of  new 
ccnslruclion  hy  the  addition  of  a  bitumi- 
nous cement  to  the  wearing  course  during 
the  process  of  construction. 

As  the  methods  of  "carpeting"  the  ma- 
cadam, or  surfacmg  it  witli  a  wearing  coat 
of  cither  ordinary  asobah  paving  mixtures 
or  some  substitute  for  them  arc  not  per- 
haps germane  to  an  argument  on  "macad- 
am," further  discussion  of  such  methods 
will  be  omitted  here. 

The  writer  believes  tluil  if  tlic  principles 
of  ordinary  macadam,  before  expressed, 
are  faithfully  followed  and  the  otherwise 
irreducible  voids  in  the  br.  ken  stone  ag- 
gregate filled  with  a  long  lived  elastic 
cement— such,  for  instance,  as  some  form 
of  bitumen— instead  of  as  is  customary, 
with  a  paste  of  fine  stone  dust  and  water 
—the  present  problems  will  be  best  solved 
and  the  resulting  macadam  give  greater 
satisfaction  and  have  a  wider  application 
than  ever. 

The  questions  arc  "What  cement  or  fill- 
er should  be  used?"  and  "How  shall  it  be 
put  in  place?"  The  highway  division  of 
the  Maryland  Geological  and  Economic 
Survey,  the  Office  of  Public  Roads,  JJ.  S. 
Department  of  Agriculture,  and  probably 
many  others,  are  working  en  the  problem 
of  tile  material  itself,  but  in  view  of  the 
complexity  of  the  bituminous  compounds, 
it  is  not  an  easy  one  to  solve.  It  is  known 
that  certain  qualities  are  desirable  and  that 
certain  substances,  varying  greatly  in  com- 
position, seem  to  possess  these  qualities, 
among  others  perhaps,  in  varying  degrees. 
At  this  writing,  however  (July,  1908),  no 
definite  statement  of  just  what  properties 
or  composition  a  substance  should  have,  to 
guarantee  its  success  under  known  condi- 
tions, seems  to  exist.  It  may,  however, 
safely  be  expected  that  this  problem  will 
not  long  remain  unsolved. 

Having  secured  a  material  certain  to  be 
satisfactory  for  this  purpose,  the  problem 
of  getting  it  into  place  is  faced.  Cer- 
tain principles  have  been  admitted  as 
necessary  to  theoretical  perfection  and 
cannot  be  sacrificed ;  neither,  of  course,  can 
any  waste  of  material  be  endorsed.  Some 
builders  have,  in  using  refined  tar,  mixed 
proper  proportions  of  tar,  fine  stone  and 
coarser  stone  together,  applied  the  mix- 
ture as  a  top  or  wearing  course,  and  fre- 
quently have  secured  apparently  good  re- 
sults. Others  have  tried  the  same  pro- 
cess and  failed.  Success  seems  to  have 
come  mainly  from  the  use  of  extraordin- 
arily good  "tarry"  material  in  the  one  case 
and  of  poor  in  the  others.  Good  quality 
of  tar  may  largely  offset  the  loss  in  the 
mechanical  interlocking  of  the  larger  places 
which  can  but  occur  from  the  process  of 
spreading  and  rolling  the  pieces  of  stone 
with  the  presence  among  them  of  the  finer 
sizes.  Undoubtedly,  more  nearly  perfect 
results   would   be    secured   if   any    sacrifice 


cif  this  principle  of  tlie  mechanical  inter- 
lockiuK  of  the  larger  pieces  were  avoided. 
Other  builders  have  spread  a  layer  of 
stone  screenings  mixed  with  tar  on  the 
first  course  of  the  macadam  after  its  com- 
paction by  the  roller  and  then  spread  and 
rolled  the  second  course  into  this  tarry 
mixture  with  varying  results.  The  variety 
is  probably  due  partly  to  the  differing 
qualities  of  the  tar  and  the  varying  pro- 
portions of  the  tar,  screenings  and  top 
course  stone,  and  partly  to  the  amount  of 
adherence  actually  secured  to  the  macad- 
am principles  above  referred  to. 

Others  have  coated  the  wearing-course 
stones  with  the  tar :  spread  and  rolled  them 
into  place  and  covered  the  top  with  screen- 
ings, trusting  to  their  ultimately  working 
down  into  the  voids  in  the  wearing  surface. 
It  is  doubtful,  however,  if  the  voids  are 
ever  completely  filled  by  this  process  and 
the  sacrifice  of  another  underlying  prin- 
ciple thus  occurs,  to  say  nothing  cf  the 
waste  of  tar  in  this  method. 

The  best  method  yet  devised  seems  to 
be  that  of  nearly  completing  the  macadam 
as  if  no  tar  were  to  be  used  and  then,  in- 
stead of  finally  "flushing"  (i.  e.,  of  filling 
the  smallest  voids  with  the  finest  sizes  of 
stone  by  the  aid  of  water)  to  saturate  as 
nearly  as  possible  the  mass  with  refined 
tar  heated  to  sufficient  fluidity  for  penetra- 
tion. Provided  the  irreducible  interstices 
between  the  larger  stones  are  filled  with 
the  smaller  sizes  down  to  the  "flour,"  but 
the  flushing  in  cf  the  "flour"  has  not  pro- 
ceeded to  that  point  where  the  mass  would 
be  impervious  to  penetration  by  the  tar, 
the  results  will  be  practically  perfect.  Suc- 
cessive applications  of  tar  may  be  required 
and  some  objection  may  be  raised  to  the 
time  required  for  this  process.  It  would 
seem,  however,  that  in  view  of  the  at  least 
theoretically  better  results  to  be  secured  in 
this  way  and  of  the  fact  that  no  sacrifice 
in  economy  of  materials  nor  of  any  of  the 
principles  underlying  the  construction  of 
macadam  is  involved,  that  some  extra 
length  of  time  in  the  process  might  be  jus- 
tified. It  is  entirely  possible  that,  in  the 
investigations  regarding  the  bituminous 
cement  to  be  used,  a  vehicle  for  carrying  it 
swiftly  into  its  place  in  the  stone  aggre- 
gate may  be  found  so  that  this  objection 
will  be  met  or,  at  least,  reduced,  to  the 
minimum. 

The  writer  believes  that  the  principles 
of  Tresaguet  and  Macadam  before  ex- 
pressed must  be  followed  without  deviation 
if  the  utmost  degree  of  success  is  to  be 
secured  and  that'any  neglect  of  them  can 
only  result  in  inferior  work,  .\ttempts  to 
provide,  on  the  lop  of  macadam,  a  carpet- 
ing of  rock  screenings  and  bitumen,  that 
will  relieve  the  objections  of  dust  or  mud 
and  of  the  dislodging  of  the  wearing  sur- 
face of  ordinary  macadam  under  automo- 
bile trafiic  must  be  regarded  as  the  aban- 
donment of  macadam  except  for  founda- 
tion purposes  and  as  efforts  toward  sub- 
stitutes for  asphaltic  surfaces. 


It  is  entirely  possible  that  some  such 
substitutes  may  be  found  to  be  practicable 
for  situations  where  macadam,  previously 
satisfactory  is  now  becoming  unsuitable, 
but  it  .seems  probable  that,  if  the  cost 
and  life  of  such  surfaces  is  considered,  it 
will  be  agreed  that  a  considerable  zone 
exists  between  ordinary  macadam  and  "as- 
phalt" that  will  be  most  satisfactorily  oc- 
cupied by  properly  built  and  pitch-cemented 
macadam. 


Method  of  Road  Maintenance  in  Cuba. 

IIV    CH.XS.    .Ml  k^KCllKR.* 

There  seems  to  be  a  great  deal  of  dis- 
cussion going  the  rounds  in  engineering 
circles  in  the  United  States  as  to  the  best 
method  of  road  maintenance,  and  it  may 
not  be  out  of  place  to  mention  the  system 
of  road  repairing  used  by  the  Department 
of  Public  Works  in  the  Island  of  Cuba, 
and  which  has  now  passed  the  experi- 
mental  stage. 

While  the  roads  are  being  constructed, 
the  plans  call  for  a  double  section  house 
every  6  kilometers,  which  later  on  is  oc- 
cupied by  the  road  menders  and  their 
families. 

The  roads  of  each  province  are  divided 
up  into  divisions  of  from  30  to  40  kilo- 
meters and  a  roadmaster  is  put  in 'charge 
of  each  division. 

The  road  master  draws  a  salary  of  $8.3.33 
per  month  and  also  is  allowed  $1.00  per 
day  for '  e.xpenses  when  he  is  absent  from 
headquarters.  He  reports  to  engineer  of 
maintenance  or,  as  in  some  provinces,  to 
the  chief  engineer  of  the  province. 

The  divisions  are  subdivided  into  sec- 
tions of  three  kilometers  and  a  roadmender 
is  assigned  to  each  section.  This  man  re- 
ports to  and  receives  orders  from  the 
roadmaster.  He  is  paid  $25  per  month 
and  is  given  the  use  of  a  house  which  is 
situated  at  one  end  of  his  section.  He 
is  responsible  for  the  good  conditions  of 
his  section. 

The  w'ork  of  the  roadmender  consists  in 
clearing  the  right  of  way  of  the  road  of 
weeds,  cleaning  the  ditches  and  trimming 
the  slopes  of  the  same  and  repairing  any 
bad  spots  in  the  road  proper.  Also  when- 
ever any  of  the  bridges  or  culverts  in 
the  section  need  repairing  this  also  falls 
to  the  roadmender. 

On  the  last  day  of  each  month  each 
road  mender  sends  in  a  report  of  the  work 
done  on  his  section  during  the  month  and 
also  a  note  of  any  extensive  repairs  that 
should  be  made.  This  report  is  sent  to 
the  roadmaster  who  embodies  the  reports 
of  his  division  in  one.  and  forwards  it  to 
the  chief  engineer,  who  in  his  turn  embod- 
ies the  reports  of  all  the  roadmasters  and 
sends  it  to  the  director  general  of  public 
works. 

\\'henevcr  any  damage  is  done  on  any 
section  w^hich  the  road  mender  cannot 
handle   alone,    a   telegram    is    sent    to   the 
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chief  engineer,  who  sends  out  the  roail 
mending  outfit  to   repair  the  damage. 

Every  year,  or  more  often,  if  necessary, 
the  chief  engineer  calls  for  proposals  for 
supplying  the  department  with  crushed 
rock.  This  rock  is  distributed  along  the 
roads  in  a  greater  or  less  quantity  ac- 
cording to  the  needs  of  the  sections.  The 
rock  used  in  most  of  the  work  is  a  me- 
dium hard  white  limestone  with  good  ce- 
menting  qualities. 

Whenever  a  portion  of  the  road  com- 
mences to  wear  more  than  the  rest  the 
road  mender  only  has  to  pick  it  over,  take 
the  rock  necessary  to  restore  the  original 
cross  section  of  the  road,  tamp  the  portion 
well  and  put  on  a  good  coat  of  clean  sand 
as  a  wearing  metal. 

The  chief  engineer  makes  an  inspection 
of  all  the  roads  in  the  province  twice  ev- 
ery year. 

The  roadniaster  makes  a  complete  in- 
spection of  his  division  once  every  month 
and  cnce  a  year  makes  a  report  to  the 
chief  engineer  on  the  condition  of  the 
road  and  all  bridges,  railroad  crossings 
and  culverts.  This  report  is  made  by  sec- 
tions. 

The  road  mender  goes  over  his  section 
once  a  week  to  see  if  there  is  anything  that 
requires  his  immediate  attention  and  also 
inspects  his  road  after  each  heavy  storm. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


In  his  annual  report  Gen.  W.  L.  Mar- 
shall, Chief  Corps  of  Engineers,  U.  S. 
Army,  recommends  that  the  corps  of  en- 
gineers be  increased  by  the  addition  of  132 
officers,  60  to  be  employed  on  military  and 
civil  works  of  construction,  57  to  be  em- 
plo}-ed  in  three  additional  battalions  and 
13  for  regimental  organization.  The  pres- 
ent authorized  engineer  corps  consists  of 
189  officers. 


Carefully  conducted  tests  at  the  Sibpur 
Engineering  College,  states  a  recent 
Consular  Report,  has  demonstrated  that 
tapping  the  Indian  Pinus  longifolia  does 
not  in  any  way  deteriorate  the  wood,  and 
does  rot  render  the  trees  more  liable  to 
attack  from  insects.  Thirty-eight  species 
were  subjected  to  the  tests,  with  the  above 
results.  These  tests  also  demonstrated 
that  the  Indian  timbers  equal  the  pines  of 
American  in  bending  strength  and  in  rig- 
iditv. 


.\ccording  to  a  Consular  Report  a  suc- 
cessful demonstration  of  the  applicability 
of  gas  propulsion  to  slow-going  ships  was 
recently  made  at  Liverpool  on  the  river 
Mersey.  The  vessel  on  which  the  experi- 
ment was  carried  out  is  an  obsolete  Brit- 
ish gunboat.  This  vessel  of  700  tons  made 
a  trip  to  the  Crosby  lighthouse  and  back, 
about  14  miles,  propelled  by  gas.  The 
old  steam  machinery,  w'hich  was  of  the 
usual  horizontal  triple  expansion  type,  with 
two  navy  boilers,  was  removed  and  re- 
placed by  a  single-acting  gas-producing 
plant  and  five  cylinder  engines. 


Staking  Out  Curves  in  Rough  Ground.* 

BY    ROBERT    I..\IRD.t 

An  assistant  locating  in  the  extreme 
north,  though  hard  working,  honest,  inge- 
nious, painstaking  and  unusually  "bush- 
wise,"  was  surely  gaining  the  reputation  of 
being  a  slow  coach  with  the  head  office,  be- 
cause he  did  not  know  and  did  not  think 
out  a  very  simple  wrinkle  connected  with 
his  work. 

His  ingeiniity  was  sadly  misused,  and  all 
because  he  had  not  conceived  the  idea  that 
it  was  and  is  possible  to  run  in  a  curve  on 
the  ground  without  establishing  a  single 
transit  point  upon  the  curve  itself;  he  had 
a  firm  conviction  that  his  transitman  must 
of  necessity  set  the  transit  on  the  curve — 
preferably  at  the  P.  C,  or  if  not  there,  then 
at  the  P.  T. — in  the  case  of  a  compound 
curve — he  regarded  the  P.  C.  C.  as  a  point 
from  which  he  could  no  mor^  escape  than 
we  all  can  escape  the  confidences  of  our 
friends. 

When  his  P.  C,  P.  T.  or  P.  C.  C.  fell 
within  the  margins  of  a  lake,  in  the  midst 
of  a  stream,  or  on  a  nearly  vertical  rocky 
wall,  as  was  the  case  more  often  than  oth- 
erwise, he  described  this  as  " hard 

luck."  and  proceeded  to  bridge  the  stream 
with  heavy  timbers,  to  drive  long  plugs  for 
the  transit  legs  in  marshes  and  lake  mar- 
gins, or  to  erect  platforms  at  rocky  faces, 
establish  thereon  with  care  his  P.  C,  set  the 
transit  over  it,  and  proceed  to  another 
point  on  the  curve — which,  being  out  of 
sight  because  of  the  trees,  might  or  might 
not  prove  suitable  for  a  transit  point,  and 
this  was  not  disclosed  until  a  line  had  been 
cut  out  thereto  and  chained.  If  not  suita- 
ble, the  building  operation  was  repeated  or 
the  line  abandoned  and  a  second  try  made 
for  another  and  more  desirable  point. 

.All  this  is  easily  avoidable  by  a  much 
more  elastic  method  than  that  of  laying 
down  a  curve  by  its  chords :  i.  e..  by  short 
or  semi-tangents  to  the  curve.  This  method 
as  far  as  I  am  aware  has  not  been  ampli- 
fied by  any  field  book  writer.  Perhaps  it 
has  been  considered  too  obvious  and  simple 
to  merit  description,  but  that  case  in  point — 
the  bridge  building  person  of  my  experience 
— seems  to  warrant  a  short  statement  re- 
garding it. 

Had  he  been  asked  to  run  in  a  curve  of 
10  degrees  deflection,  he  would  not  have 
hesitated  to  disregard  the  P.  C.  as  a  tran- 
sit point,  but  would  have  measured  along 
the  tangent,  produced  the  sub-tangential 
distance  corrcspondin.g  to  the  degree  of 
curvature  desired,  there  set  his  transit. 
turned  the  10  degrees,  laid  down  the  re- 
maining   sub-tangent — which     is     also    the 
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leaving  tangent  from  the  curve — made  prop- 
er correction  for  chainage,  and  gone  gaily 
on ;  but  50  degrees  of  curvature  was  to  him 
quite  a  different  matter. 

If  the  first  HI  degrees  of  a  curve  can  be 
laid  down,  so  can  the  following  10,  or  any 
other  number  of  degrees. 

The  leaving  tangent  of  the  first  part  is 
then  the  entering  tangent  of  the  second  part, 
and  for  every  distance  along  this  tangent 
there  is  a  corresponding  angle  of  deflection 
just  as  truly  as  there  was  for  any  entering 
subtangcntial  length ;  and  this  is  true  for 
the  third  or  any  following  part. 

Now  to  suggest  the  elasticity  of  this 
method.  There  is  no  pood  reason  for  se- 
lecting a  certain  length  of  tangent  or  a  cer- 
tain number  of  degrees  of  deflection ;  the 
proper  considerations  which  determine 
these  are  as  follows : 

1.  .Any  distance  along  the  tangent  to  the 
curve,  beyond  the  P.  C,  whose  alxissa  dis- 
tance from  that  curve  is  not  too  great  for 
the  convenient  and  fairly  accurate  off  set- 
ting of  stakes,  and  such  that  the  leveler  may 
v'asily  observe  the  elevations  of  the  corre- 
sponding points  on  curve,  notwithstanding 
the  obstruction  to  view  by  trees,  vegeta- 
tion, etc. 

"2.  That  the  point  be  so  chosen  that  a 
good  foresight  from  it  may  be  had. 

3.  That  it  be  suitable  for  a  transit  point. 

Suppose,  then,  we  desire  to  lay  out  a  3° 
curve  through  an  angle  of  50°  to  the  left  of 
a  griven  tangent,  the  P.  C.  of  which  is  L. 
•320  -f  57 :  this  hub  is  set.  if  possible,  and  the 
tangent  is  produced  to  any  distance  at  the 
discretion  of  the  picketman.  This  distance 
for  a  3°  curve  should  not  exceed  350  ft. 

The  chainmen  arc  furnished  with  a  table 
of  offsets,  at  5  ft.  intervals,  of  tangential 
length ;  they  offset,  if  required,  to  the  left  L. 
321,  the  offset  for  45  ft.:  L.  322  that  for  145 
ft.,  etc.  (Should  they  mislay  this  table,  they 
arc  permitted  to  use  the  approximate  for- 
mula x  =  %  TT  D.) 

In  the  meantime  the  transit  is  moved  for- 
ward and  set  up  at  the  end  of  the  line.  Sup- 
pose the  chainage  of  this  hub  is  found  to  be 
323  +  fi2.1.  l>eing  a  tangential  length  of 
.323  -f  02.1  —  320  -1-  .57  =  .305.1  ft.:  the  an- 
gle corresponding  is  1S°.09'  and  length  of 
.-.re  <)05  ft. 

This  angle  is  turned  to  the  left,  and  the 
picketman  instructed  to  cut  not  less  than 
3-50  ft.  and  not  more  than  650. 

The  chainage  of  the  point  on  curve, 
ahead  of  the  transit,  where  this  tangent 
touches  is :  Chainage  of  P.  C.  plus  the  arc 
.320  +  57  +  6  +  05  =  326  +  62:  the  chain- 
age  of  the  transit  point  back  of  that  curve 
point,  and  reckoning  from  it.  is  the  chainage 
of  that  curve  point  minus  the  tangential 
length  326  -I-  62  —  3  4-  05.1  =  323  +  56.9. 
(The   correction    for  chainage   is   made   at 
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the  transit  point  for  simplicity.) 

With  this  chainagc  the  men  gn  ahead; 
offscttins  station  L.  324,  offset  for  2t)0  ft.; 
L.  325.  that  for  160  ft.;  L.  327,  that  for  40 
ft.,  etc.,  as  before.  The  chainagc  at  the  end 
of  this  line  is  found  to  be  329  +  72.8.  then 
tangential  length  is  32!)  +  72.8  —  326  +  62 
=  310.S  ft.  Corresponding  angle  is  18°.29', 
and  arc  is  616.1  ft. 

This  angle  is  turned  and  the  chainage 
correction  made  as  before.  The  new  point 
on  curve  is  326  +  62  +  6  +  16.1  = 
332  +  78.1.  Now,  total  angle  turned  is 
18°.09'  4-  18°.29'  =  36°.38',  leaving  50°  — 
36°.38'  =  13°.22'  still  to  be  run;  the  corre- 
sponding tangential  length  is  223.8  ft.  and 
arc  is  445.6  ft. 

The  instruction  to  the  picketnian,  at  the 
second  transit  point  was  cut  the  line  310  ft. 
to  the  curve  point  and  223.8  ft.  beyond  it  or 
to  chainagc  332  +  78.1  +  2  +  23.8  =  335  + 
01.9.  This  hub  is  then  set  correctly  and  the 
completing  angle  there  turned.  It  will  be 
noted  that  this  hub  must  fall  on  the  suj)- 
tangent  to  the  curve  or  on  the  tangent  pass- 
ing throu.gh  the  P.  C.  C.  when  the  curve  is 
compounded. 

Chainage  is  again  corrected  and  the  P.  T. 
hub  set  223.8  ft.  ahead  of  the  transit  point, 
thus  completing  the  curve  at  station  322  + 
78.1  -f  4  -f  45.6  =  337  +  23.7. 

In  the  case  of  a  compound  curve  the  proc- 
ess is  continued  by  turning  off  from  this 
leaving  tangent  of  the  first  branch  the  angle 
corresponding  to  the  distance  beyond  the 
P.  C.  C,  proper  for  the  second  branch.  (If 
a  1°  curve,  and  tangent  322  ft.,  then  the  an- 
gle 6°.26'.) 

The  form  of  field  notes  is  shown  below ; 
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the  initial  letter  before  the  station  numbers 
omitted,  and  with  the  words  "offset  left  — 
ft."  written  on  the  back  of  the  stakes,  ex- 
cept on  those  stakes  set  where  the  tangents 
touch ;  these  are  fully  marked  thus,  L.  326 
+  62. 

The  reasons  for  this :  Offsets  at  an  exact 
right  angle  arc  often  not  practicable  because 
of  the  trees.  (For  this  reason  also  a  close 
calculation  of  abcissa  is  not  made,  that  for 
the  nearest  5  ft.  being  deemed  sufficient.) 
The  rodman  and  leveler  readily  find  the 
stakes  in  this  position,  and  use  them  — 
which  is,  perhaps,  doubtful  in  the  case  of 
stakes  hidden  in  underbrush;  the  topogra- 
pher also  has  definite  points  and  elevations  to 
work  from.  The  rear  chainman  has  an  un- 
disturbed point  at  which  to  hold  the  chain; 
these  stakes  are  left  standing  and  are  veri- 
fied by  the  topographer;  the  chainmen 
know  that  this  will  be  done.  Foremen  of 
clearing  gangs,  when  properly  instructed, 
have  no  difficulty  in  laying  out  the  right  of 
way  correctly. 

The  chief  instrumental  advantages  of 
this  method,  in  rough  ground  covered  by 
trees  or  broken  by  water,  cliffs,  etc.,  are  the 
avoidability  of  short  sights  and  the  latitude 
possible  in  the  choice  of  ground  for  the 
transit  points.  Curvature  being  introduced, 
largely  to  avoid  obstructions,  and  the  curve 
running  around  the  hills,  the  tangents  are 
often  in  better  ground,  being  outside  the 
curve,  whereas  the  long  chords  being  in- 
side often  cut  across  very  bad  ground. 

It  might  be  noted,  too,  that  for  equal 
lengths  of  abcissa  to  a  curve  there  is  always 
one  less  transit  point  by  this  method  than 
bv  that  of  a  chord  method. 


6°  26' 


643  3 


1  Curve  Left  6°  26'  L.  C  =643.:?' 


13°  22' 


18°  29' 


445  6' 


616.1' 


18°  09' 


605.0' 


50°  00  1666.7 

3  Curve  Left  50°  L.C.=1666.7 


Note.— The  sum  of  the  short  tangents  has 
no  relation  to  the  sum  of  the  sub-tangents 
to  the  curve. 

You  will  have  noticed  that  the  stakes 
were  offset  to  the  curve,  if  required;  that 
has  not  been  the  custom;  on  the  contrary 
stakes  arc  set  in  the  lines  as  cut,  but  with 


Other  a<ivantages  are:  The  picketman 
and  axmen  do  not  wait  for  the  chainage, 
but  cut  ahead  to  any  point  at  the  discretion 
of  the  picketman.  The  chainmen  have  plen- 
ty of  time  to  properly  do  their  work,  and  do 
not  delay  others,  as  the  chainage  of  the  hub 
at  the  end  of  the  line  is'  not  required  until 


the  transit  is  brought  forward  and  set  up, 
except  in  one  case ;  i.  e.,  the  final  hub. 

One  transit  point  alone,  no  matter  how 
long  the  curve  (except  it  be  compounded, 
v;hen  two  arc  set)  demands  exact  placing, 
and,  that  being  an  unusual  operation,  is 
more  likely  to  be  properly  performed.  A 
chainman  who  will  insist  on  and  will  se- 
cure the  exact  setting  of  a  point  when  it  is 
a  duty  repeatedly  performed  is  a  jewel  rare. 
Errors  of  considerable  magnitude  are  liable 
to  occur,  especially  when  one  of  the  party  is 
an  habitual  talker;  the  fascination  of  a  joke 
completely  dulls  the  fine  edge  of  observa- 
tion. A  hub  may  be  driven  plumb  or  when 
driven  be  several  inches  out  of  place,  and 
the  point  taken  on  it  anyhow,  so  that  the 
point  of  the  joke  may  not  be  missed. 

The  procedure,  to  emphasize  the  idea  in 
all  minds  that  this  is  an  important  duty  and 
one  that  must  be  done  properly  has  been  as 
follows :  When  a  hub  is  to  be  set  to  chain- 
age,  the  chainmen  first  lay  off  the  correct 
plus,  the  picketman  drives  the  hub ;  the 
chainmen  lay  off  the  plus  again,  marking  a 
line  at  right  angles  to  the  transit  line 
across  the  hub;  the  picketman  takes  point 
therein.  If  for  any  reason  the  hub  does  not 
contain  both,  the  operation  is  repeated  until 
it  does.  The  essential  feature  of  this  is  that 
the  chainmen,  who  are  held  responsible, 
shall  repeat  the  measurement  as  often  as 
necessary,  and  shall  remain  in  position  to 
repeat  it  until  after  the  signal  has  been  giv- 
en for  the  transit  to  come  ahead. 

The  transit  man,  when  in  position  to  look 
back  along  the  line,  sets  his  vernier  at  180°, 
sights  back,  and  revolves  the  upper  limb, 
but  does  not  plunge  the  telescope.  His  ver- 
nier is  now  at  0°,  and  the  angle  is  set  off 
by  direct  reading.  This  was  found  neces- 
sary, as  the  cross-hair  diaphragms  of  the 
instruments  supplied  were  much  too  thin, 
and  in  the  extreme  changes  of  temperature 
(often  40°  in  a  morning  and  as  much  in  the 
afternoon)  considerable  hourly  variations  in 
the  line  of  collimation  were  found. 

The  chainmen  have  been  required  to  blaze 
a  large  tree  on  that  side  facing  the  hub,  and 
to  mark  thereon  all  information,  as  at  P. 
C. ;  "P.  C.  3°  C.  Left  50°,"  or  as  at  tran- 
sit point :  "T.  P.  A.  Left  18°.09'.  323  4- 
fil.l  =  323 -f  56.9." 

The  picketman's  instructions  included  the 
following : 

Hubs  shall  not  be  set,  where  avoidable,  in 
soft  ground  or  in  ground  that  is  worked  by 
the  roots  of  a  wind  swayed  tree,  nor  point 
taken  on  a  stone  nor  on  bare  rock.  (It  is 
possible  that  tangential  transit  points,  being 
as  they  are  distant  from  center  line,  may 
remain  through  construction  days  and  fur- 
nish permanent  reference  marks.) 

Hubs  shall  not  be  set.  when  approaching  a 
steep  rise,  close  up  to  the  foot  of  it.  but  far 
enough  back  therefrom  so  that  the  transit 
may  be  able  to  sec  to  the  top  of  it,  nor  so 
far  beyond  the  crown  of  the  rise  that  more 
than  2  ft.,  at  the  foot  of  the  picket,  is  hid- 
den from  the  transit  thereby. 

A  general  order  to  all:  No  one  shall 
stand  in  the  line,  neither  between  the  picket 
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and  the  transit,  nor  behind  either,  that  their 
signals  may  not  be  obscured. 

Tliis  method  may  be  combined  with  the 
chord  method  by  setting  a  hub  at  any  C.  P. 
and  then  proceeding  in  the  usual  way,  and 
may  be  used  at  any  time  in  avoiding  ob- 
structions, etc. 

In  the  event  of  an  inaccessible  P.  C,  the 
tangent  is  produced  to  a  convenient  point, 
the  proper  angle  turned  there  and  a  point 
on  curve  set :  thence  the  remainder  of  the 
curve  is  run  in. 

Should  an  obstacle  cover  the  P.  C.  and 
prevent  the  production  of  the  tangent,  a  hub 
is  set  in  the  tangent,  an  angle  turned,  and 
the  proper  tangential  distance  set  out  there- 
from ;  through  the  latter  point  a  line  is  run 
parallel  to  the  tangent,  whose  length  is 
equal  to  that  tangential  length  already  laid 
out,  plus  the  distance  from  hub  on  tangent 
to  P.  C.  This  is  now  a  point  on  curve,  and 
a  line  through  it  parallel  to  the  sight  line 
off  the  tangent  is  also  tangent  to  the  curve. 


A  Successful    Investment    in    an  In- 
dustrial Railway. 

1!V    JOHN    M".    BRLCE,    ASSOC.    .\M.    SOC,    C.    E.* 

It  would  be  hard  indeed  to  frame  a  more 
difficult  set  of  conditions  and  limitations 
under  which  to  handle  material  than  those 
confronting  the  Newark  Lime  &  Cement 
Co.  in  its  old  plant  at  the  foot  of  Bridge 
street.  Newark,  N.  J. 

The  plant  itself  represents  the  growth  of 
the  company  during  its  ninety  years  of 
prosperous  development,  and,  like  all  old 
plants,  it  has  been  added  to  here  and  there 
as  the  business  grew  and  the  necessities 
arose,  so  that  any  intelligent  general  plan 
for  utilizing  the  space  at  hand  has  been 
out  of  the  question. 

The  company's  gypsum  storage  yard  and 
shed  are  located  in  the. heart  of  Newark, 
where  it  is  impossible  for  them  to  secure 
additional  space.  The  plot  itself  is  an  ir- 
regular kite  shaped  plot  and  varies  in  con- 


wtre  unleaded  by  the  use  of  derricks  on 
the  bulkhead,  operating  500  lb.  buckets. 
These  buckets  unloaded  into  the  old  fash- 
ioned wooden  dump  cars. 

These  dump  cars  were  hoisted  to  the  top 
of  the  storage  shed,  up  an  inclined  rail- 
way, and  were  from  there  shoved  by  hand 
along  the  tracks  to  the  different  parts  of 
the  shed. 

The  cost  of  handling  with  this  equip- 
ment averaged  24  cts.  per  ton  and  the  un- 
loading of  a  1,()00  ton  vessel  consumed  an 
average  of  six  days. 

As  the  charter  price  of  these  vessels  is 
approximately  $150  a  day,  it  can  be  readily 
appreciated  tliat  a  large  incentive  was 
offered  to  the  company  to  devise  a  more 
expeditious  and  economical  method  for 
unloading. 

The  gypsum  comes  from  the  quarry  in 
very  uneven  sizes,  running  from  two  man 
stone  down  to  dust,  and,  although  many 
experiments  have   been  made,  it  has  been 


so  that  the  remainder  of  the  curve  may  be 
laid  out  therefrom  as  desired.  An  obstacle 
within  the  curve  may  be  avoided  by  follow- 
ing a  tangent  from  any  suitable  point  on 
the  curve  until  that  obstacle  is  passed, 
thence  setting  a  point  on  the  curve  and  con- 
tinuing as  usual. 

The  field  book  published  by  Edward 
Butts  contains  a  table  of  tangents  and  arcs 
for  each  minute  of  deflection  for  curves  of 
whole  degrees  from  this  by  inspection  or  by 
simple  multiplication  one  obtains  the  angle 
and  arc  corresponding  to  the  stated  tan- 
gent. 


The  value  of  natural  gas  produced  in  the 
United  States  in  1907  was  $52,866,8-35,  as 
compared  with  $46,873,932  in  1906. 


The  total  production  of  the  various 
kinds  of  hydraulic  cement  in  the  United 
States  in  1907  was  as  follows :  Portland 
cement.  48.785,390  bbls.,  valued  at  $.53,992,- 
551 :  natural  cement,  2,887,700  bbls.,  valued 
at  $1,467,302;  puzzolan  cement,  •557,2-52 
bbls.,  valued  at  $1,443,998. 


Fig.  1 — General  View  of  Plant  and    Towers. 

tour  from  about  2  ft.  above  high  water  to 
25  ft.  at  the  rear  of  the  shed,  about  250  ft. 
from  the  bulk  head. 

The  river  at  this  point  is  narrow  and 
winding  and  has  only  a  depth  of  16  ft.  at 
high  water. 

The  steamers  used  by  the  company  for 
l)ringing  the  gypsum  from  their  New 
Brunswick  quarries  on  the  bay  of  Fundy 
draw  about  16  ft.  loaded.  It  is  impossible 
for  these  steamers  to  go  up  or  down  the 
river  except  against  a  strong  tide,  as  they 
cannot  negotiate  the  curves  and  bridges 
unless  they  have  this  tide  to  help  them 
steer  with.  It  is,  therefore,  necessary  to 
unload  part  of  the  cargo  on  to  barges  down 
the  river  and  some  500  tons  of  each  1,600 
tons  are  thus  transferred  and  brought  up 
after  the  steamer. 

The  problem  to  be  discussed  in  this  arti- 
cle, however,  is  not  that  .of  the  water  trans- 
portation, but  of  the  handling  of  the  gyp- 
sum from  the  steamer  into  the  storage 
shed.     Up  to  three  years  ago  the  steamers 
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found  impossible  to  devise  any  means  for 
removing  the  material  from  the  ship's  hold 
except  with  buckets  and  stevedores. 

After  a  very  careful  study  of  the  situa- 
tion, Mr.  Wm.  A.  Bishop,  the  general  su- 
perintendent of  the  plant,  decided  to  in- 
stall an  overhead  industrial  railway  fed  by 
three  hoisting  towers.  He  intrusted  to  the 
Wonham  &  Magor  Engineering  Works,  129 
Broadway,  New  York,  the  design  and  exe- 
cution of  the  railway.  The  towers  them- 
selves, Fig.  1,  are  of  his  own  design.  They 
are  exceedingly  efficient  and  economical  in 
first  cost,  as  they  contain  several  thousand 
feet  less  of  lumber  than  any  tower  of 
similar  capacity  heretofore  built. 

The  towers  are  mounted  on  two  rails, 
one  on  either  side  of  the  deck,  and  take 
the  power  to  run  the  electric  hoists  from 
the  overhead  T  rail,  used  to  supply  the  in- 
dustrial trolley. 

These  towers  each  have  a  capacity  of  60 
tons  per  hour,  but  in  practice  they  actually 
handle  from  25  to  40  tons  per  hour,  being 
limited  by  the  ability  of  the  stevedores  to 
load  the  buckets  in  the  holds. 
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A  hoi.'it  direct  connected  to  25  H.  P.  mo- 
tor operates  each  tower. 

A  thorouglily  ingenious  safety  device  to 
prevent  any  iiossiliility  of  tlie  lowers  over- 
turning is  effected  by  the  hoiuling  of  the 
inner  rail  for  the  ground  current,  leaving 
the   outer   rail   with   no   bond,   thus    if   the 


and    the    underwriters    would    not    allow    a 
grounded  current  to  be  used  in  lighting. 

The  switch-board  is  so  arranged  tliat  the 
load  of  one  dynamo  can  be  shifted  to  the 
other  in  the  event  of  a  breakdown,  so  that 
the  most  necessary  operation  at  tlie  time 
can  be  maintained. 


Fig.  2 — View  Showing 

tower  starts  from  its  base,  the  current,  of 
course,  is  cut  oflf,  and  being  relieved  of  its 
load  it  will  naturally  fall  back  into  posi- 
tion. This  is  in  the  nature  of  an  extra  pre- 
caution, as  the  towers  are  so  balanced  as 
to  make  the  possibility  of  such  an  accident 
most  remote.  The  towers  are  readily 
moved  from  one  hold  to  another  of  the 
vessels  bv  hitching  on  two  of  the  cars. 
Fig.  2. 

The  car  equipment  consists  of  three  elec- 
tric gable  dump  cars  of  about  three  tons 
capacity,  operated  with  an  8  H.  P.  General 
Electric  motor. 

The  cars.  Fig.  3,  were  designed  to  meet 
Mr.  Bishop's  ideas  and  great  attention  was 
paid  to  all  the  details  of  their  design  and 
manufacture,  contributing  toward  rapidity 
and  ease  of  operation,  simplicity,  durability 
and  low  cost  of  upkeep. 

With  this  equipment  the  time  of  unload- 
ing the  vessel  has  been  reduced  from  the 
average  of  six  days  to  48  hours,  the  actual 
working  time  used  being  from  17  to  22 
hours,  no  night  or  overtime  work  being 
required,  and  no  vessels  have  so  far  failed 
to  get  out  on  the  second  day's  tide  in  ex- 
actly 48  hours  after  it  was  docked. 

This  one  feature  of  the  equipment  saves 
$600  per  trip,  or,  with  an  average  load  of 
1,600  tons,  the  average  saving  in  this  one 
point  alone  is  37%  cts.  per  ton. 

The  power  for  running  the  plant  is  gen- 
erated from  a  75  K.  W.  dynaino  and  a  di- 
rect current  of  250  volts  is  used. 

A  twin  dynamo  is  used  by  the  company 
for  lighting  the  plant  because  the  current 
used  in  the  railway  and  hoists  is  grounded 


Cars  Hauling    Tower. 

.•\s  this  is  a  small  factor  in  the  power 
consumed  in  the  plant  compared  to  that 
required  for  the  crushing  mills,  the  cost  of 
power  is  exceedingly  low,  being  only  1% 
cts.  per  K.  W.  hour; 

In   actual   practice,    the   hoisting   engines 


The  labor  employed  is  as  follows: 
Three  motormen  at  $1.5o  per  day....$  4.50 

Three  towermen  at  $2  per  day 6.'.K> 

Two  helpers  at  $2  per  day 4.00 

One     weigher 3.00 

One    foreman 3.00 

Total    $20.50 

This  makes  a  total  cost  of  $2.U5  per 
hour  for  labor,  or  a  labor  charge  of  2.3  cts 
per  ton. 

While  the  foreman's  wages  are  charged 
entirely  to  the  work,  he  spends  less  than 
half  of  his  time  in  directing  it. 

The  cost  of  upkeep  of  the  cars  during 
the  past  three  years  has  been  as  follows: 

.■X  little  less  than  $50  has  been  spent  for 
repairs,  and  the  plant  mechanic,  at  $3  per 
day,  has  averaged  three  days  per  month  on 
repairs  and  maintenance,  making  a  total 
charge  for  maintenance  of  $125  per  year. 

In  considering  the  time  of  the  mechanic 
who  maintains  the  cars,  it  should  be  un- 
derstood that  he  makes  every  adjustment 
necessary,  even  to  the  lubrication,  nothing 
of  this  kind  being  attempted  by  the  motor- 
man. 

.•\s  the  cars  handle  approximately  50,00u 
tons  of  gypsum  and  8,000  tons  of  coal  for 
the  plant  per  year,  the  cost  of  upkeep  has 
been  0.2  ct.  per  ton.  The  average  round 
trip  of  the  cars  is  about  75M  ft.,  or,  ap- 
proxin;ately,  seven  trips  to  the  mile. 

The  cost  of  maintenance  and  wear  and 
tear  on  the  towers  has  been  approximately 
$300  per  year,  or  0.5  ct.  per  ton. 

From  these  figures  it  will  be  seen  that 
the  total  cost  of  hoisting,  conveying  and 
dumping  the  gypsum  under  the  new  condi- 


Fig.  3 — View  Showing    Dump   Levers  and    Angle  Lip  at  Bottom  of  Sides  of  Cars. 


and  cars  require  an  average  of  lit)  11.  1'. 
In  other  words,  the  cost  of  power  is  al- 
most exactly  60  cts.  per  hour.  .\s  the  un- 
loading and  stacking  is  done  at  the  rale  of 
no  tons  per  hour,  the  total  cost  of  power  is 
%  ct.  per  ton. 


tions  is  2.,'f  ct.  for  labor,  o.T  ct.  tor  power, 
0.2  ct.  for  wear  and  tear  on  the  cars,  and 
11.5  ct.  for  wear  and  tear  on  towers,  or  a 
total  cost  of  3.7  ct.  per  ton. 

The    cost    of    loading    the    buckets     by 
stevedores  has  remained   unchanged  at  an 
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average  of  8%  ct.  per  ton,  bringing  the 
present  cost  of  handling  to  12  cts.  a  ton,  as 
against  24  cts.  under  old  conditions. 

As  above  stated,  the  plant  handles  an 
average  of  50,000  tons  per  year  of  gypsum, 
which  makes  the  saving  on  the  steamer 
charge  at  37%  cts.  per  ton  $lt<.(JO0.  On  the 
handling  of  the  50,000  tons  of  gypsum  and 
the  8,000  tons  of  coal  at  12  cts.  a  ton, 
$0,960,  making  a  very  handsome  total  of 
$24,5(30  saving  per  year. 

The  cost  of  the  three  cars  complete  was 
approximately  $5,400,  or  $1,800  apiece.  The 
track,  which  was  also  supplied  by  the  Won- 
ham  &  Magor  Engineering  Company,  cost 
$3,000. 

The  T  rail  installation  used  as  a  trolley 
wire  and  the  other  electric  connections 
cost  appro.ximately  $1,000 ;  the  towers  cost 
$5,000  each  and  the  frame  work  and  deck 
cost  $4,000.  With  a  total  cost  of  $4u.200, 
the  saving  of  $24,000  represents  an  annual 
dividend  to  the  company  of  over  60  per 
cent. 

It  is  unfortunate  for  the  sake  of  an 
analysis  that  it  has  been  impossible  to  di- 
vide the  cost  of  power  between  the  cars 
and  the  towers,  but  Mr.  Bishop  states  that 
the  cars  have  used  about  25  per  cent  of  the 
power,  so  that  any  one  desiring  to  make  a 
further  analysis  of  these  figures  can  sep- 
arate them  with  approximate  exactness. 


Methods  of  Cofferdam   Construction* 

1  he  proper  meaning  of  a  cofferdam  is  a 
water-tight  enclosure.  Its  construction  de- 
pends on  the  depth  it  is  to  be  carried,  the 
depth  of  the  water  and  soil,  and  character 
of  the  soil.  The  depth  that  a  cofTerdani  is 
to  be  carried  down  is,  in  most  cases.'a  fore- 
cited  conclusion.  This  at  times  fails,  where 
it  is  necessary  to  put  in  artificial  founda- 
tion, especially  so  where  you  have  U>  or  12 
fl.  of  water.  Unless  you  drive  the  staves 
far  in  advance  of  the  excavation,  the  wat- 
er is  very  apt  to  break  under  them  during 
the  process  of  driving  the  piling.  If  the 
soil  is  clay,  jou  will  experience  very  little 
trouble;  if  sand  and  gravel,  the  water  is 
very  apt  to  force  its  way  under  the  staves. 

The  size  of  the  cofferdam  clearance 
around  the  pier  or  abutment  seems  to  vary 
considerably.  It  should  be  made  as  small 
as  possible — the  smaller  the  dam  the  less 
water  it  will  hold,  and  that  means  less  tax 
on  your  pumps ;  6  ft.  is  needed  in  one  end 
for  a  centrifugal  pump.  Beyond  this  a  2-ft. 
clearance  on  the  inside  of  the  wale  timbers 
is  plenty. 

This  dimension  and  the  depth  determined 
— if  to  be  constructed  in  water — next  in 
order  is  to  drive  four  piling,  if  nothing  else 
to  anchor  to,  just  inside  of  the  frame  at 
each  corner.  Next  in  order  is  to  put  in 
the  wale  timber  frames.  If  staves  are  of 
the  Wakefield  pattern,  3  ply  3x12,  frames 
from  4  to  5  ft.  apart  made  of  12x12  are 
necessary.     The    struts    should    be    of    the 


•Abstracted  from  ttie  report  made  by  the 
committee  on  cofferdams  at  the  October 
meeting  of  the  Assoolation  of  Railway  Su- 
perintendents of  Bridges  and  Buildings. 


same,  and  not  to  exceed  0  ft.  apart.  It  is 
very  necessary  to  have  three  of  the  frames 
set  up;  if  in  water,  the  frames  should  be 
settled  so  the  lower  one  rests  on  the  river 
bottom  Care  nnist  be  taken  to  keep  the 
frame  level. 

The  driving  of  tlie  staves  is  the  next 
thing  in  order.  As  they  are  set  up  they 
should  all  be  driven  some  2  or  3  ft.,  just 
enough  to  hold  them  until  all  of  them  are 
set.  This  done,  follow  around  and  drive 
them  down  2  or  3  ft.  farther.  The  advan- 
tage gained  by  setting  up  all  of  the  staves 
as  indicated  is  to  keep  them  from  spread- 
ing If  staves  arc  very  long,  it  may  be  nec- 
essary to  bolt  one  to  the  upper  frame  occa- 
sionally when  they  are  set  up  and  driven 
the  first  time;  at  the  second  driving  bolts 
can  be  removed.  It  is  absolutely  necessary 
10  keep  the  staves  driven  as  far  ahead  of 
the  excavation  as  possible,  in  order  to  keep 
the  pressure  from  crowding  the  staves  in 
at  the  bottom.  In  this  connection,  too,  it 
must  be  understood  that  when  the  excava- 
tion has  proceeded  far  enough  below  the 
lower  wale  timber  frames,  another  frame 
must  be  put  in.  It  may  be  found  necessary, 
on  account  of  very  hard  driving,  to  put 
this  frame  in  before  the  regulation  dis- 
tance has  been  reached,  in  order  to  safely 
stay  the  staves  from  crowding  in.  In  such 
cases  jacks  can  be  set  between  the  frame 
just  put  in  and  the  one  above  it,  and  crowd 
the  lower  one  down,  as  fast  as  the  excava- 
tion permits,  until  the  regulation  distance 
has  been  reached.  If  these  precautions  arc 
not  taken,  the  staves  are  sure  to  crowd  in, 
thereby  reducing  the  free  space  that  has 
been  allowed  between  the  curb  and  the 
masonry. 

The  method  of  driving  the  staves  has 
not  been  touched  upon  as  yet.  For  such 
staves  as  have  been  referred  to  in  this 
subject — 3  ply  3x12 — either  a  stcain  ham- 
mer cr  a  c."mmon  one  such  as  is  mostly 
used,  weighing  2.500  to  2,800  lbs.  on  a  5  to  8 
ft.  stroke — either  one  of  these  hammer'^ 
used  in  a  common  land  or  unmounted 
driver  can  be  made  to  serve  the  purpose. 
The  one  found  most  practical  is  a  short 
set  of  leads,  say  not  over  16  to  20  ft.  long, 
swung  on  the  end  of  the  derrick  boom 
with  a  hammer  weighing  not  to  exceed 
1,400  lbs.  The  advantage  of  a  driver  of 
this  kind  over  the  other  two  is,  it  is  more 
simple  and  is  easier  to  handle,  when  driv- 
ing, hammer  can  be  kept  directly  over  the 
head  of  the  stave  that  is  being  driven,  and 
W'hen  through  driving  is  laid  down  out  of 
the  way  and  when  needed  is  very  quickly 
picked  up  and  put  in  operation.  One  man 
is  all  that  is  needed  to  hold  the  lower  end 
of  the  leads  in  place. 

Thus  far  this  report  refers  to  coffer- 
dams of  rather  heavy  construction.  When 
knowledge  is  at  hand  of  this  class,  it  is  a 
very  easy  matter  to  master  the  smaller 
ones. 

Mr.  F.  E.  King,  Asst.  Eng.,  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  gives  the  fol- 
lowing method  of  building  cofferdams : 

My    experience    has   been    entirely    with 


wooden  sheeting.  The  methods  employed 
varied  more  or  less  with  each  particular 
job.  What  might  be  best  at  one  particular 
point  might  not  be  best  in  another.  Ordi- 
narily, however,  we  construct  one  or  more 
frames  tu  define  the  size  and  shape  of  the 
cofferdam.  With  the  frame  in  position,  the 
driving  is  usually  started  at  one  corner  and 
continued  in  one  or  both  directions  around 
the  frame.  If  the  cofferdam  is  to  be  of 
considerable  depth,  the  driving  is  usually 
done  with  steam  power.  Otherwise  the 
sheeting  is  driven  by  hand  by  means  of 
iron  rams.  These  rams  have  a  bell-shaped 
head  with  a  handle  about  4%  ft.  long, 
striking  face  about  0  ins.  in  diameter  and 
weighing  50  to  85  lbs.  These  rams  are  op- 
erated with  two  to  four  men.  The  driving 
is  continued  around  the  dam  until  the 
sheeting  have  all  been  driven  as  far  as 
conditions  will  permit.  If  only  one  frame 
has  been  used  to  start  with,  other  frames 
arc  added  as  the  excavation  proceeds. 

Where  the  cofferdam  is  only  four  or  five 
feet  deep,  I  have  used  wale  timbers  as 
light  as  3x6  ins.  turned  flatwise  against  the 
sheeting.     Where   the  cofferdam    has   been 

0  to  10  or  12  ft.  deep,  the  most  satisfactory 
timbers  I  have  ever  used  is  second-hand 
car  sills  or  timbers  of  equal  dimensions. 
These  are  usually  4%  ins.  to  5  ins.  thick 
by  9  ins.  to  10  ins.  wide.  These  timbers 
were  turned  flatwise  against  the  sheeting. 
For  depths  of  greater  than  10  to  12  ft.,  12 
in.  by  12  in.  timbers  have  proven  most  sat- 
isfactory. The  spacing  of  the  wales  varies 
considerably  w'ith  conditions.  If  a  single 
thickness  of  2-in.  sheeting  is  being  used, 
the  distance  ought  not  to  be  more  than  3 
to  3%  ft.  If  Wakefield  sheet  piling  com- 
posed of  3-in.  plank  arc  being  used,  how- 
ever, I  have  found  the  distance  of  6  ft.  to 
be  quite  satisfactory.  If  the  Wakefield 
sheet  piling  are  constructed  of  2-in.  plank, 

1  have  spaced  my  frames  about  4  to  5  ft. 
apart. 

If  the  cofferdam  is  of  sufficient  depth  to 
warrant  driving  round  piles  for  guides  I 
have  usually  held  the  wales  in  position 
by  means  of  a  few  spikes  through  them 
into  the  piles.  If  round  piles  are  not  used 
I  have  sometimes  held  the  frames  in  posi- 
tion by  means  of  guy  lines  or  braces  to 
some  available  structure. 

The  framing  of  the  wale  timbers  has 
usually  been  done  by  halving  them  at  the 
corners  and  then  bolting  them  or  spiking 
them  through  each  piece.  Where  several 
of  these  frames  are  used  one  above  the 
other  I  have  separated  them  by  means  of 
struts  of  the  required  length  and  tied  the 
various  frames  to  each  other  by  means  of 
vertical  rods  through  two  successive 
frames. 

Where  the  cofferdams  do  not  exceed  10 
or  12  ft.  in  depth  I  have  found  second- 
hand 6x8  in.  bridge  ties  or  second-hand 
car  sills  make  very  satisfactory  struts.  In 
some  cases  I  have  used  pile  heads  flattened 
on  two  sides.  For  depths  exceeding  10  or 
12  ft.  I  have  generally  used  10x10  in.  or 
12x12  in.  timbers.    The   framing  of  these 
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struts  usu.illy  consists  of  square  butt  joints 
with  the  wale  timbers.  If  struts  are  also 
used  at  right  angles  to  these  they  are  usu- 
ally cut  and  fitted  between  so  as  to  occupy 
as  little  room  as  possible  and  also  prevent 
the  first  mentioned  struts  from  buckling. 

I  prefer  to  use  single  sluet  piling  foi 
shallow  pits  and  Wakefield  for  deep  pits. 
The  single  sheet  piling  used  consists  of 
2x6  in.  lumber  dressed  and  matched.  This 
gives  a  thickness  after  dressing  of  about 
1%  in.  I  have  used  this  sheet  piling  suc- 
cessfully for  cofferdams  of  10  to  12  ft. 
deep.  Where  depth  like  that  was  encoun- 
tered and  sometimes  for  very  much  less 
depths  it  lias  been  necessary  to  place  an 
embankment  of  earth  around  the  outside. 
For  Wakefield  sheet  piling  2x10  in.  Uimber 
and  3.\10  in.  were  used.  .  My  experience 
with  the  2.\10  in.  lumber  has  not  been 
satisfactory  and  I  do  not  recommend  its 
use  in  any  case.  The  Wakefield  sheet  pil- 
ing composed  of  3x10  in.  lumber  in  single 
pieces  or  in  spliced  lengths  have  proven 
very  successful.  In  splicing  this  material 
I  have  always  figured  on  a  lap  of  -6  or  8 
ft.  For  lumber  10  ins.  wide  I  make  the 
tongue  3%  ins.  For  holding  the  combined 
pieces  of  the  sheet  piling  together  I  gen- 
erally use  %-in.  bolts  at  the  top  and  bot- 
tom and  at  the  splice,  the  balance  of  the 
length  being  held  together  by  %-in.  boat 
spikes  of  the  required  length.  As  to  the 
points  used  on  the  sheeting,  ordinarily  it 
was  sharpened  with  a  chisel  point,  equal 
amounts  being  cut  away  on  either  side.  It 
is  necessarj',  however,  to  increase  or  de- 
crease the  amount  of  sharpening  done  on 
each  side  of  the  sheet  piling  in  order  to 
draw  it  in  the  desired  direction  while  driv- 
ing. The  lower  forward  corner  of  the 
sheet  piling  is  usually  cut  away  somewhat 
in  order  to  draw  the  sheeting  up  to  those 
already  driven. 

I  have  had  very  little  experience  with 
double  lines  of  sheet  piling.  Where  used, 
however,  I  find  that  puddle  clay  or  black 
loam  was  quite  satisfactory  filling.  In 
some  cases  where  nothing  better  was  avail- 
able I  have  used  fine  sand  with  fairly  good 
results. 

In  most  cases  I  have  used  3x10  in.  pine 
for  Wakefield  sheeting,  the  tongue  piece 
being  dressed  on  four  sides  and  the  two 
outside  pieces  being  dressed  on  one  side 
and  two  edges. 

I  have  used  the  ordinary  track  driver 
with  drop  hammer,  roller  driver  with  drop 
hammer,  and  scow  driver  with  steam  ham- 
mer. I  have  also  used  8x16  in.  timbers 
in  the  leaders  of  a  track  driven  for  the 
hammer,  these  timbers  being  as  long  as 
could  be  worked  in  the  leaders.  Ordinari- 
ly, however,  the  drop  hammer  used  has 
been  the  usual  iron  hammer  of  2.200  to 
2,800  lbs.  weight.  Usually  a  stroke  of  6 
to  15  ft.  is  all  that  conditions  require  and 
the  strength  of  the  plank  would  permit. 

Last  year  I  put  in  a  cofferdam  in  water 
varying  from  6  to  12  ft.  deep.  The  bot- 
tom of  the  river  was  composed  of  sand 
covered  with  riprap  and  boulders.     I  found 


it  impossible  to  rake  this  rock  out  of  the 
way  of  the  coflferdam.  In  order  to  get 
Wakefield  sheet  piling  driven  1  used  a  steel 
track  rail  in  the  leaders  of  the  track  driver 
and  drilled  a  channel  through  this  rock 
for  two  or  three  feet  in  advance  of  where 
1  was  driving ;  then  i  would  drive  sheet 
piling  in  the  channel,  after  which  I  would 
resume  drilling  for  additional  ones. 

Where  trees  and  rocks  have  been  en- 
countered in  constructing  a  cofferdam,  I 
have  usually  driven  the  sheet  piling  down 
onto  the  log  and  close  up  on  both  sides. 
If  I  was  then  able  to  pump  the  water  out, 
I  dug  down  and  cut  off  the  tree  so  as  to 
drive  a  sheet  piling  past  it.  If  that  can- 
not be  done  1  usually  use  a  large  chisel 
operated  by  block  and  fall  for  chopping 
the  log  in  two.  In  some  cases,  however, 
where  the  trees  or  logs  were  simply  on 
the  bottom  of  the  stream  I  have  been  able 
to  get  a  hook  or  chain  onto  them  and  drag 
ihem  out  of  the  way.  In  such  cases  it  was 
frequently  necessary  to  use  a  hoisting  en- 
gine pile  driver  or  locomotive  to  do  the 
pulling. 

Mr.  A.  S.  Markley,  Supervisor  B.  and  B.. 
Chicago  &  Eastern  Illinois  Railroad,  wrote 
as  follows: 

In  1892  we  had  occasion  to  extend  piers 
in  Kankakee  River  bridge  for  building 
double  track  across  that  stream.  Water 
at  that  time  was  three  to  five  feet  deep,  cur- 
rent running  three  miles  per  hour;  bottom 
of  stream  solid  rock  in  courses  of  from  4 
to  10  ins.  thick.  After  several  attempts 
to  maintain  a  dam  with  2-in.  plank,  double 
thickness,  with  broken  joints  and  clay  out- 
er wall,  we  were  obliged  to  (on  account  of 
failure  to  keep  water  out)  substitute 
Wakefield  triple  lap  sheet  piling,  using 
gravel  for  outer  wall,  6  ins.  deep  around 
bottom  end  of  piling.  In  preparing  the 
Wakefield  triple  lap  sheet  piling  for  ser- 
vice we  sharpened  them  the  wide  way,  or 
parallel  with  the  width  of  the  plank  on 
both  inside  and  outside,  leaving  the  sharp 
point  in  center  of  center  stave.  By  doing 
so  and  driving  them  firmly  onto  the  stone, 
the  point  adjusted  itself  to  any  uneven  sur- 
face that  might  occur  on  the  surface  of  the 
stone  and  prevented  water  from  entering 
into  the  dam  between  the  sheet  piling  and 
stone.  Care  was  taken  to  prevent  bruising 
the  point  or  brooming  it,  and  to  hold  pil- 
ing up  close  to  each  other  edgewise  when 
setting  it  as  well  as  driving,  which  was 
done  with  20-lb.  hammer.  This  method 
overcame  all  of  our  former  difficulties. 
When  leaks  occurred  in  joints  of  staves,  a 
little  coarse  sand  run  down  on  outside  over 
joint  of  stave  soon  closed  and  calked  up 
the  leak  in  the  joint.  Only  one  course  of 
ship  lap  was  used,  made  of  2x8  in.  pine 
with  2-in.  tongue  and  groove,  which  the 
center  piece  formed,  nailed  together  with 
30  d  nails.  Two  waling  pieces  were  used. 
6x8  ins.,  flatwise,  6  ins.  from  bottom  of 
dam  and  4  ft.  between  them,  halved  to- 
gether at  corners  and  intermediate  joints. 
Struts  8  ft.  apart.  6x8  ins.,  were  used  to 
hold  waling  pieces  or  sides  apart.    Vertical 


braces  were  used  to  hold  dam  waling 
pieces  in  position  vertically  until  relieved 
by  masonry.  Piers  being  only  7  ft.  thick, 
no  struts  were  required  long  way  of  dam; 
staves  were  used  some  eight  or  ten  times. 
Occasionally  one  would  break  or  get  dam- 
aged by  excessive  use.  Braces  were  nailed 
across  all  corners  of  waling  pieces  to  fur- 
ther stiffen  the  dam  latterally. 

In  clay  or  soil  in  shallow  work,  double 
thickness  2.\8  ins.,  or  2x10  ins.,  driven  with 
broken  joints,  is  preferable  for  both  easy 
placing  and  economy.  When  quicksand  or 
similar  material  is  found,  Wakefield's  is 
preferable  and  most  practicable  and  econ- 
omical. The  former  applies  to  16  ft.  or 
less.  Waling  pieces  should  not  exceed  4% 
ft.  apart,  8.\10  ins.,  halved  together  at  cor- 
ners and  intermediate  joints ;  joints 
scabbed  on  each  •  side  to  insure  stiffness, 
with  3-in.  plank  full  width  of  timber,  3  ft. 
long,  corners  thoroughly  braced  at  45° 
angle;  girts  8x10  ins.  for  12  to  14  ft.  wide 
dam,  8  ft.  apart;  first  waling  piece  not  to 
exceed  12  to  18  ins.  from  bottom ;  shores 
of  4x4  ins.  between  waling  pieces  set  under 
each  strut  properly  braced  sidewise  to 
maintain  the  distance.  It  is  on  rare  occa- 
sions and  under  the  most  favorable  condi- 
tions that  wood  staves  can  be  driven  to  ex- 
ceed 16  ft.  in  depth. 

In  inserted  dam  sheeting  should  in  al! 
cases  be  Wakefield  triple  lap  sheet  piling 
in  any  class  of  material  thoroughly  braced 
same  as  upper  section  with  10.xr2  in.  girts 
8  ft.  apart,  or  at  such  distance  as  will  pre- 
vent holding  waling  pieces  in  line.  Char- 
acter of  material  that  surrounds  the  coffer- 
dam must  determine  the  size  and  number 
of  pieces  and  the  intervals  to  be  placed 
apart. 

Various  methods  are  resorted  to  in  driv- 
ing sheet  piling,  depending  on  firmness  and 
character  of  material.  Usually  an  8x10 
in.  piece,  5  or  6  ft.  long,  2-in.  gas  pipe,  3 
ft.  long,  passing  through  the  ram  to  hold 
to.  and  top  pointed  for  hand  to  grab  to 
hold  ram  in  line  while  driving,  is  used. 
Where  this  method  fails  pile  driven  with 
steam  hammer  and  follow-er  is  applied ; 
usually  the  weight  of  hammer  alone  serves 
the  purpose. 


The  total  production  of  hydraulic  cement 
in  the  United  States  in  1907,  according  to 
a  report  of  the  U.  S.  Geological  Survey, 
was  52,230.342  bbls  .  valued  at  $55,903,815. 
In  1906  the  production  was  51,000,445  bbls., 
valued  at  $55,302,277. 


Women  are  largely  employed  in  Prague 
and  elsewhere  in  Bohemia  as  ordinary  day 
laborers  in  the  construction  of  buildings. 
They  mix  mortar,  sift  sand,  and  carry 
bricks  and  mortar  to  various  parts  of  the 
buildings  being  constructed.  For  such  ser- 
vice they  are  paid  from  32  to  37  cts.  per 
day.  Women  also  unload  coal,  carrying  it 
from  the  wagon  on  the  street  to  the  cellar 
of  the  building.  For  this  they  are  paid 
40  cts.  per  day.  and  work  from  6  a.  m.  to 
6  p.  m.,  with  an  hour  for  dinner. 
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Methods  and  Costs ;  Some  Old,  Some 
New. 

Cost  cf  Subgrading  for  Roads.— The 
following  data  relate  to  moving  1.860 
cu.  yds.  of  earth  on  a  public  road.  The 
work  was  in  the  nature  of  subgrading, 
the  cutting  running  from  3.6  to  0.5  ft. 
and  the  lil!  froin  1.5  to  0.0.  The  con- 
tractor was  helped  out  by  a  culvert  that 
took  300  cu.  yds.  at  the  toe  of  his  cut. 
The  average  haul  was  460  ft.,  as  platted 
up  from  the  engineer's  profile  of  quanti- 
ties. The  contractor  used  four  big  mules 
to  do  the  plowing,  one  team  for  snap, 
two  wheeler  loaders  and  one  dumpman 
and  wheeler.  No.  Zyi  wheelers  were 
used.     Wages  were: 

Men,  per  hour $0.20 

Teams     40 

Foreman    (.allowed) 40 

The   cost  per  cubic   yard   was: 

Foreman     $0.0204 

Wheeler  loaders    0139 

Plowing 0268 

Snap    0193 

Hauling    0666 

Dumper    0096 

Total     $0.1566 

Life  of  Timber  in  TresUe  Bridges. — 
A  committee  report  of  the  .Association  of 
Railway  Superintendents  of  Bridges  and 
Buildings  gives  the  following  data,  ob- 
tained in  response  to  a  circular  letter  to 
members  of  the  Association,  on  the  life  of 
timber  in  pile  and  frame  trestle  bridges. 
For  caps  for  the  structures,  3  railroads 
used  long  leaf  pine,  nine  roads  used  doug- 
las  fir,  two  used  oak  and  one  used  while 
pine.    The  average  life  is  as  follows : 

Long  leaf  pine,  average  from  12  roads, 
10  years. 

Douglas  fir,  average  from  8  roads,  10 
years. 

White  or  burr  oak,  average  from  2 
roads.  11  years. 

One  road  used  galvanized  iron  covers 
over  a  long  leaf  pine  cap,  and  reported  a 
life  of  8  to  10  years. 

For  stringers,  13  roads  used  long  leaf 
pine;  douglas  fir  is  used  on  10  roads;  white 
oak  on  one  road  and  white  pine  on  one 
road.     The  average  life  is  as   follows: 

Long  leaf  pine,  average  from  13  roads, 
10  years. 

Douglas  fir,  average  from  10  roads,  11 
years. 

White  oak,  average  from  1  road,  10 
years. 

White  pine  with  iron  cover,  average 
from  1   road,  14  years. 

For  ties.  10  roads  used  long  leaf  pine;  5 

roads   used   douglas   fir,  and  4   roads  used 

white  oak.     The  average  life  is  as  follows: 

Long  leaf  pine,  average  from  10  roads,  9 

years. 

Douglas  fir,  average  from  4  roads,  12 
years. 

White    oak,    average    from    4    roads,    10 
years. 
For  piles.   12  roads  used  white  or  burr 


oak,  7  roads  used  white  cedar;  3  roads 
used  creosoted  pine,  and  2  roads  used  red 
cedar.     The  average  life  is  as  follows: 

White  or  burr  oak,  average  of  10  roads, 
10  years. 

White  cedar,  average  of  6  roads,  17 
years. 

Red  cedar,  average  of  2  roads,  12  years. 

Treated  pine,  average  of  2  roads,  14 
years. 

Moving  a   Tank  by  Floating  in  Tem- 
porary Pond.— Two  steel  tanks,  40  :t.  in 
diameter,  25  ft.  high,  each  of  23.5,000  gal- 
lons capacity,  furnished  water  to  a  certain 
section  of  Pittsburg,  Pa.     One  tank  rested 
on    a    concrete    foundation,    the    other    on 
layers  of  4-in.  pine  plank,  laid  transversely. 
This    timber    foundation,    after    about    10 
years'  use,  became  decayed,  and  it  was  de- 
cided to  substitute  a  concrete   foundation. 
To  allow  of  this  the  tank  was  moved  horri- 
zontally  to  a  temporary  side  by  the  follow- 
ing method.     Calculations  were  made  and 
it   was    determined   that    11    ins.   of   water 
would   be   required  to  float   the  tank,  and 
marks  were  made  on  the  tank  to  indicate 
the  draft.     .An  embankment  was  built  ac- 
cordingly,   enclosing   the   existing   and   the 
tem.porary  site  of  the  tank,  forming  a  pona. 
Posts    were    placed    in    the   ground    corre- 
sponding to  the  periphery  of  the  tank  and 
were  uniformly  distributed  to  support  the 
bottom.    They  were  all  set  at  a  given  level 
and  high  enough  to  give  access  to  bottom 
of   tank    for   painting.     In   the   meanwhile 
the  decayed  timber  foundation  was  pinned 
down      with      long      drift      bolts      driven 
through  it  into  the  earth.     Water  was  then 
let  into  the  pond  from  the  other  tank  which 
was  near-by,  and  the   second  tank  floated. 
Some  trouble  was   caused   by  the   decayed 
timber  adhering  to  the  tank,   necessitating 
suspending  operations  until  the  timber  was 
removed.     The  pond  was  again  filled,  the 
first  water  having  escaped  by  seepage,  and 
the  tank  floated  to  its  temporary  site  and 
settled  on  the  posts.     The  concrete   foun- 
dation was  then  built,  the  pond  again  filled, 
and  the  tank  floated  back  to  its  original  po- 
sition.    Before     moving     the     tank  bench 
marks  had  been  made  so   in   resetting  the 
tank    it    could   be   placed    practically   in   its 
original  location.     Previous  to  floating  the 
bottom  of  the  tank  was  well  braced  on  the 
inside  to  prevent  upward  deflection ;  how- 
ever, some  arching  of  the  bottom  occurred. 
The  necessary  guylines  and  tackle  for  mov- 
ing were  gotten  ready,  and  as  soon  as  flota- 
tion occurred,  it  was  moved  from  one  site 
to  the   other,   requiring  about  ten  minutes 
in  transit.    As  a  final  operation  to  complete 
the  work,  the  space  between  the  bottom  of 
the  tank  and  the   foundation  was  grouted 
in.      Neat    cement    was    used,    as    a    grout 
with  a  mixture  of  sand  would  precipitate 
and  not  flow  the  distance  from  the  center 
of  the  tank  to  the  circumference.     In  pour- 
ing the   grout,   an   indication  of  the  com- 
plete  filling   of   the   space   was  a   frothing 
all   around  the  circumference  of  the  tank, 
indicating  that   the  void   had   been     filled. 


The  work  was  described  by  Mr.  William 
•Martin  in  a  paper  read  l)efore  the  Western 
Society  of    Engineers. 

Cost  of  Building  a  Wire  Fence.— 
Following  arc  costs  of  building  0,050  it. 
of  4-wire  fence,  posts  spaced  Hi  ft,  as  built 
recently  about  tlie  top  works  of  a  coal  mine 
near  Denver.  Colo.  The  work  was  done 
by  regular  employes  on  idle  days  during 
the  summer,  which  accounts  for  lack  of 
uniformity  in  day  wages,  and  also  for  a 
comparatively  high  labor  cost.  No  special 
item  of  superintendence  is  charged  as  the 
force  was  so  small  that  the  overseer  also 
made  a  hand. 

Labor : 

Surveying  line,  3  days  at  $2.-50 $  7..50 

Digging  holes,  14  days  at  various 36.00 

Setting  posts,  7%  days  at  $2.-50 18.75 

Stretching  wire,  814  days  at  various.  23.-50 


Materials :  $8'j.:r, 

Cost.  Freight.  Hauling.     Total. 

Posts    $75.00  $25.00      $0.50      $l(.i(i..5u 

Wire  56.42  2.59        1.25          60.20 

Staples   ...     3.52  (Included  in  wire)      3.2-5 


$170.01 
-An  8-hour  day  was  worked.  The  item 
digging  holes  includes  1  day,  man  and 
team,  at  $3.50,  and  the  item  setting  posts 
includes  1%  day  at  $2.50,  setting  braces. 
The  holes  were  dug  with  post  augur  to  a 
depth  of  about  12  in.  where  the  ground 
was  too  hard  for  further  progress.  The 
holes  were  then  filled  with  water  after 
which  they  could  be  deepened  to  from  20 
in.  to  '24  in.,  or  as  far  as  the  earth  had  been 
dampened.  Wires  were  stretched  as  fol- 
lows :  The  reel  was  mounted  on  back  of 
wagon  box  and  several  hundred  feet  of 
wire  reeled  off.  The  back  end  of  wagon 
was  then  raised  off  the  ground  and  a  post 
placed  between  the  rear  axle  and  the 
ground  to  prevent  the  wagon  running  back. 
The  rear  wheel  was  used  as  a  tightener  by 
taking  a  couple  of  turns  of  wire  about 
hub  and  turning  wheel  around  by  hand,  or 
by  a  bar  through  spokes  against  wagon 
bed.  A  comparative  cost  per  mile  of  the 
above  fence  and  the  fence  at  San  .\ntonio, 
Tex.,  mentioned  on  this  page  in  our  Nov. 
11  issue  is  as  follows : 

San  .-Xntonio       Denver 
Per  Mile.     Per  Mile. 

Posts  $-56.30  $85.20 

Wire  and  staples 48.20  50.80 

$104.50  $136.00 

Digging  holes    40.40  28.80 

Setting     posts,     tamping 

posts,   stringing   wire..  35.50  33.80 

Running  line   6.O1) 

$75.90  $68.60 

Total    $180.40  $204.60 

The  chief  difference  lies  in  cost  of  posts, 
those  used  near  Denver  costing  50  per  cent 
more  than  those  used  at  San  .\ntonio.  We 
are  indebted  to  Mr.  F.  W.  Doolittle,  Ur- 
bana.  III.,  for  the  above  information. 
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A  New  Design  of  Ratchet  Jack. 

The  accompanying  illiislralion  shows  a 
ratchet  jack  of  novel  design  and  particu- 
larly high  efficiency.  Aside  from  the  use 
of  better  materials  and  lieavicr  gentral 
construction  and  more  accurate  worknian- 
ship,  little  jjrogress  has  been  made  in  the 
design  of  ratchet  jacks  for  some  years. 
In  the  jack  shown,  however,  a  number  of 
improvements  have  been  made  which  the 
manufacturers  claim  place  it  in  a  class  by 
itself. 

The  rapidity  of  operation  makes  ratchet 
jacks  popular  with  users.  Prior  to  the  in- 
troduction of  the  jack  illustrated,  however, 
it  has  been  deemed  inadvisable  to  use 
ratchet  jacks  beyond  a  capacity  of  15  tons. 
In  fact  manufacturers  have  not  encouraged 
the  use  of  ratchet  jacks  beyond  this  point. 
It  has  been  shown  that  even  a  15-ton  jack. 
though  well  made  in  every  particular, 
reaches  its  limit  at  that  mark  and  there  is 
a  tendency  of  the  teeth  to  upset  wlion  un- 


Buda  Ratchet  Jack. 


der  -full  load.  These  limitations  are  over-" 
come  in  this  new  style  jack.  The  jack  is 
,  equipped  with  special  pawls  which  have 
triple  teeth.  It  will  be  seen,  therefore, 
that  the  full  capacity  is  distributed  over 
three  teeth  in  the  rack,  producing  a  strain 
of  less  than  7  tons  on  each  of  the  teeth. 
As  it  has  been  shown  that  a  tooth  will 
tend  to  upset  at  15  tons,  a  safety  factor  is 
here  shown  of  fully  100  per  cent. 

Another  feature  of  importance  is  an  ex- 
tra large  fulcrum  pin  of  high  carbon  steel, 
tempered  and  ground.  The  shearing  tend- 
ency ordinarily  present  has  been  reduced  by 
an  unique  design  of  the  bearing.  The  low- 
er half  of  the  lever,  through  which  the  pin 
extends,  is  fashioned  to  contain  a  shoulder. 
•  The  bushing  around  the  pin  extends 
■  through  the  frame  and  on  to  the  shoulder 
of  the  lever,  thus  supporting  the  fulcrum 
pin  between  the  lever  and  the  frame.  A 
special  design  of  the  .pawls  was  also  neces- 
sary to  accomplish  the  engagement  of  the 
triple  teeth  at  all  times.    This  has  been  suc- 


cessfully arranged  and  works  perfectly.  .•Xn 
unusual  hut  improved  arrangement  for 
ch.inging  the  direction  of  the  lifting  bar  or 
rack  has  also  been  adopted.  It  is  simple 
and  very  handy  for  the  user,  as  may  be 
seen  from  the  illustration.  In  operation 
the  jack  is  single  acting,  tin.'  load  being 
raised  on  the  downward  stroke  of  the 
lever. 

The  illustration  shows  ihe  new  jack  to 
be  particularly  strong  in  design.  The 
frame  and  small  working  parts  are  mal- 
leable iron,  the  socket  lever  of  open  hearth 
steel,  the  rack  of  high  carbon  open  hearth 
steel,  the  pawls  are  drop  forged  and  case 
hardened  and  the  fulcrum  pin  is  high  car- 
bon steel,  tempered  and  ground. 

A  test  to  discover  the  mechanical  effi- 
ciency of  the  new  jack  showed  the  aston- 
ishing record  of  T"  per  cent.  When  it  is 
considered  that  ratchet  jacks  generally 
show  a  mechanical  efficiency  of  about  40 
per  cent,  the  unusual  qualities  of  this  new 
design  are  apparent.  This  jack  is  made  by 
the  Buda  Foundry  &  ^fanufacturing  Co., 
of  Chicago,  111. 


the  PcliTsliiirK  branch  of  the  Btime  rnllroad. 
HIb  com|;aii.v  lias  also  had  larRc  eontracts  for 
the  Phlla.hlphla  &  Krl.-  K.  H..  and  Imllt  the 
short  llni-  Ir.  New  Yurk  fur  Ihe  lUadlnK  The 
concern  I.m  nuw  f-n^awd  In  tnilldln^  the  Read- 
InK  I'Kvaliil  on  Ninth  strci-t  and  that  of  the 
Pt-nnsylvaiila  on  Traction  avi*nu<-.  in  Phila- 
dvliihia.  .Mr.  .McOraw  also  eonatrueted  the 
■•Jump  over"  at  VVlnslow  Junction  for  the 
yVe.st  Jersey  R.  R. 


Personals. 

Mr.  William  Robhins  McGovern  has  been 
appointed  Chief  Engineer  of  the  Wisconsin 
Telephone  Company. 

Messrs.  Emmet  T.  Bowen,  Clark  M.  Knight 
and  Joseph  E.  Davis  have  organized  the 
Knight  &  Bowen  Construction  Co.,  of  Madi- 
son,  Wis. 

Mr.  S.  Bent  Russell.  Mem.  Am.  Soc.  C.  E.. 
has  returned  to  St.  Louis,  Mo.,  for  perma- 
nent headquarters.  His  engineering  offices 
will   be   at   415    Locust   street. 

Mr.  Frank  T.  Darrow  has  been  appointed 
Engineer  of  Maintenance  of  Way  of  the  Chi- 
cago, Burlington  &  Quincy  Ry.,  succeeding 
Mr.   I.    S.    P.  Weeks,   deceased. 

Mr.  Walter  B.  Snow,  Mem.  Am.  Soc.  M.  E.. 
Publicity  Engineer,  of  Boston.  Mass.,  has 
been  appointed  a  member  of  the  Massacliu- 
setts   Commission   for  the  Blind. 

Mr.  H.  H.  Woodmon  has  been  appointed 
Chief  Engineer  of  the  Missouri  Southern  R. 
R.,  succeeding  Mr.  G.  W.  Payne,  whose  res- 
ignation  went   into    effect   on   Nov.    IS. 

Messrs.  Thomas  J.  Lindley.  William  O. 
Sweeney,  Patrick  H.  Sweeney  and  Claude  T. 
Lindlev  have  organized  the  W.  O.  Sweeney 
Co..  of  Jeffersonville,  Ind.,  and  will  engage  in 
a   general   contracting  business. 

Mr.  F.  M.  Hill  has  resigned  his  position  as 
Engineer  for  the  Reinforced  Concrete  Pipe 
Co..  of  Jackson.  Mich.,  and  has  become  Con- 
structing Engineer  for  the  J.  J.  Newman 
Lumber  Co.,   of  Hattiesburg,   Miss. 

Ellvson  GW\Ti.  a  civil  engineer  of  Mem- 
phis. Tenn.,  died  Nov.  7  at  the  Presbyterian 
Hospital  in  that  city.  Mr.  Gwyn  had  been 
connecti'd  with  government  work,  and  was 
taken  ill  while  superintending  the  construc- 
tion of  a  levee  near  Caruthersville,   Mo. 

Mr.  G.  S.  Leavenworth,  for  the  past  five 
vears  Chief  Engineer  for  Powers  &  Mans- 
ifield  Co..  Troy,  N.  Y.,  has  removed  to  Bur- 
lington. Vt..  to  take  an  active  interest  in  the 
Vermont  Construction  Co.,  of  which  he  is  a 
director  and  stockholder.  He  will  also  do 
consujting  engineering  work. 

Richard  \V-  G'orrill.  a  retired  contractor  of 
Oakland.  Cal..  died  November  9  at  Rhyolite. 
Nev..  where  he.  had  gone  for  his  health.  Mr. 
Gorrill  for  several  years  was  President  of  the 
Pacific  Bridge  Co.  He  erected  the  Ferry 
building  in  San  Francisco  and  the  Modesto 
and  Turloik  Irrigation  Project  dam  at  La 
Grange.  He  retired  from  the  construction 
busin'ess  in    1S9S. 

James  McGiaw.  President  of  the  .lames 
McGr.Tw  Co..  conlractors.  Philadelphia.  Pa.. 
died  Nov.  ;!  at  his  home  in  that  eily.  after 
an  illness  of  eight  weeks.  Mr.  McGraw  was 
born  at  Downington.  Pa.,  aliout  SO  years  ago. 
and  began  his  biisiness  life  as  a  member  ot 
the  engineer  corps  of  the  Pennsylvania  R.  R. 
In  the  late  seventies  he  started  in  business 
on  his  own  account  as  a  contractor.  His 
first  contract  was  in  building  the  Frazer 
branch  of  the  Pemisylvania  R.  K.  Since  then 
he  has  constructed  many  other  lines,  notably 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines, 
tools  and  supplies  that  they  use.  In  sending 
for  catalogs  reviewed  or  advertised  in 
this  paper,  you  will  confer  a  favor  on  us 
if  you  will  write  direct  to  the  advertisers 
and  state  that  you  saw  the  catalog  men- 
tioned in  Encinef.rin-c-Contractixc.  If 
you  are  in  the  market  for  tools,  machinery 
or  supplies,  tell  us  and  we.  will  notify 
promptly  the  leading  manufacturers. 

No.  0974.  Industrial  and  Light  Railways. — 
-Arthur  Koppel    Co.,    Pittsburg,   Pa. 

This  new  56-page  catalog  of  the  above 
named  company  is  intended  to  convey  a 
comprehensive  idea  of  the  line  of  portable, 
industrial  and  narrow  gage  railways  and 
their  equipment  which  is  handled  by  the 
company.  One  of  the  interesting  facts  men- 
tioned is  tliat  the  company's  engineers  are 
available  to  interested  purchasers  to  work 
C)Ut  complete  plans  for  railways  of  the  kind 
named  for  all  purposes.  This  consulting  ser- 
vice is  of  the  highest  technical  quality.  The 
descriptive  text  of  the  catalog  is  good  and 
the  illustrations  are  clear  and  instructive. 

No.  0975.  Buckets. — The  Brown  Hoisting 
Machinerj*  Co..  Cleveland.  O. 

This  handsome  54-page  catalog  covers 
thoroughly  the  well  known  product  of  this 
company  in  this  line.  "Brownhoist"  grab 
buckets  for  handling  coal.  ore.  limestone, 
etc..  are  fully  described  and  illustrated.  The 
two  rope  buckets  are  pictured  in  use  on 
many  different  types  of  machines.  The 
"Brownhoist"  single  rope  buckets  for  tise  on 
existing  machines,  having  but  a  single  drum 
engine,  are  also  deseriljed  and  pictured.  Au- 
tomatic dumping  tubs,  shovel  buckets,  etc., 
are  also  shown. 

No.  0976.  Graphite  and  Grease. — Interna- 
tional Graphite  Co..  Niagara  Falls.  N.   Y. 

This  S-page  circular  describes  the  nature 
and  explains  the  advantages  of  the  special 
graphite  and  grease  lubricating  compound 
made  by  the  company  named.  The  com- 
pound is  made  in  several  compositions  for 
gears,  gears  and  cups.   Viall   bearings,    etc. 

No.  0977.  Concrete  Blocks,  Pipes  and  Or- 
naments.— Miracle  Pressed  Stone  Co.,  Minne- 
apolis.  Jlinn. 

This  142-rage  elaborately  illustrated  cata- 
log describes  and  pictures  the  full  line  of 
block  and  brick  machines  and  general  and 
special  molds  for  cast  concrete  work  which 
is  handled  by  the  company  named.  There 
.are  shown  machines  and  molds  for  tjuilding 
blocks  and  brick,  sewer  pipes,  culverts,  sills, 
columns  and  ornamental  shapes  of  vari- 
ous patterns.  Pictures  of  the  blocks  and 
other  lu-oducts  are  shown  and  also  views  and 
plans  of  concrete  l>lock  buildings.  The  great 
feature  of  the  book  is  the  directions  and  de- 
seriptions  it  gives  of  methods  of  operation  of 
nmchines  and  molds  and  of  manufacturing 
cast  concrete.  Concrete  mixers,  block  cars, 
centers  for  concrete,  engines,  screens  and 
cement  workers'  tools  are  also  illustrated 
and  described. 

No.  097.S.  Gas  Machines.— Matthews  Gas 
Machine  Co.,  Chicago,  111. 

This  22-page  pannihlet  gives  a  large 
amount  of  useful  information  regarding  the 
principle  t>f  operation  and  the  construction 
*  of  gasoline  gas  machines  for  illimiination. 
cooking,  etc.  It  also  describes  in  detail  the 
gas  miichines  made  by  the  company  named, 
which  are  claimed  to  do  away  entirely  with 
variation  in  the  iiviality  of  the  gas.  The 
panipldet  should  be  hail  by  anyone  renuired 
to  install  isolated  lighting  plants  for  domes- 
tic, factory  or  other  service. 

No  0979.  Jacks. — The  Buda  Foundry  & 
Mfg.    Co..    Chicago,   111. 

This  S.l-page  pamphlet  catalogues  the  full 
line  of  Jacks  made  by  the  company  named, 
including  the  new  line  of  high  power  ratchet 
jacks.  Particular  mention  may  he  made  of 
the  single  acting  ratchet  Jack  of  20-ton  ca- 
pacity. This  machine  has  several  interest- 
ing and  important  features. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 


Bridges. 

Bids  Open.                                               See  Issue. 

Nov.    23.  Richmond,    Va Nov.  11 

Nov.    25.  Pittsburg,    Pa Nov.  11 

Nov.    30.  Havelock,   N.    B Nov.     4 

Nov.    30.  Lepreau.    N.    B Nov.  11 

Dec.      2.  Greenville.   S.   C;    Nov.  2a 

Dec.      2.  Chicago.    Ill Nov.  2o 

Dec.      4.   Milwaukee.    Wis Nov.  La 

Dec.      5.  Wichita,    Kan Nov.  18 

Dec.      7.  Grenada.   Jliss Nov.     4 

Dee.      T.Valparaiso,   Ind Nov.  11 

Dec.      7.  Kansas  City,    -Mo Nov.  2a 

Dec.      7.  Kansas  City,  Kan Nov.  2.i 

Dec.      7.  Los    Angeles,    Cal Nov.  2o 

Dec.      8.  Paoli,    Ind Nov.  -J 

Dec.      8.  Princeton,  Ind Nov.  18 

Dec.    14.  Green    Bay,    Wis J'/''^'-  ?2 

Dec.    16.  Columbus,    O ^°^-  i? 

Dec.    16.  Columbus.  O Nov.  2a 

Buildings. 

Nov.  25.  Hazelton,    Pa Oct.  28 

Nov.  25.  Oakland,    Cal ^°^'-  JJ 

Nov.  25.  Brooklyn,   N.   T Nov.  IS 

Nov.  27.  Millord.    Del S"^^'  i^ 

Nov.  27.  Cincinnati.    O Nov.  11 

Nov.  27.  Providence.    R.   I Nov.  IS 

Nov.  28.  Prescott,    Ariz Nov.  18 

Nov.  28.  National  Military  Home. 

J^j^p       Nov.    ia 

Nov.    30.  Manchester.  Va -Oct.  28 

Nov.    30.  New  York,  N.  Y Nov.  18 

Nov.    30.  St.    Joseph,    Mo Nov.  IS 

Nov.     30.  New    York,    N.    Y Nov.   -'a 

Nov.    30,  New  York.  N.  Y Nov.  2.i 

Nov.    30.  Washington.    D.    C Nov.  2a 

Nov.    30.  Phoenix,    Ariz Nov.  2.a 

Dec.      I.Newton.    Kan vV"^'-  ,? 

Dec.      I.Washington.    D.    C S°^-  Jl 

Dec.      1.  Fort  Hamilton,  N.  T Nov.  18 

Dec.      1.  West  Orange,  N.  J Nov.  -a 

Dec.      2.  Carlisle,    Pa -Oct.  28 

Dec.      2.  Canton,   N.    Y ^°^'-  }? 

Dec.      2.  New  York.  N.    Y Nov.  .'.^ 

Dec.      3.  New  York,  N.  Y Nov.   2a 

Dec.      3.   Richmond.  Va Nov.  -a 

Dec.      3.  Richmond,  Va ^^\-   .^i 

Dec.      7.  Lebanon.    Ind d^*^'-  rS 

Dec.      7.  Denver,   Colo Nov.  IS 

Dec.      7.  Covington.   Ky Nov.  2a 

Dec.      7.  Wheeling,    W.    Va Nov.  25 

Dec.      8.  Gainesville.  Ga Nov.     4 

Dec.      8.  Industry,   N.   Y Nov.  2o 

Dec.      9.  Columbus.    O Nov.  2.a 

Dec.    10.  Wausau,    Wis S°'^'  Jf 

Dec.    14.  Fort   Meade.    S.   Dak Nov.  18 

Dec.    16.   San   Jose.    Cal Nov.  ..a 

Dec.    IS.  Madison,    Wis Nov.  IS 

Dec.    21.  Seattle,   Wash Nov.  IS 

Dec.    22.  Coldwater,    Mich Nov.  18 

Dec.    26.  Americus.  Ga Nov.  lo 

Dec.    28.  Lake  Charles.  la Nov.  2a 

Dec.    29.  Alton.    Ill .■■■,:■, S"^''  5- 

Jan.      4.   Sault  Ste.  Mane.   Mich Nov.  2.a 

Jan.      5.  Niles.   Mich Nov.  25 

Roads  and  Streets. 

Nov.    25.  Uniontown.    Pa Nov.  11 

Nov.    25.  Elkhart.     Ind <i°^-  ,0 

Nov.    25.  Brooklyn.    N.    Y Nov.  18 

Nov.    27.  Cincinnati.    O Nov.  11 

Nov.    27.  Columbus.    O v-"^'   11 

Nov.    27.  Cincinnati.    O Nov.   11 

Nov.    28.  Hillsdale.    N.    J Nov.  18 

Nov.    30.  Avalon,   Pa Nov.  2.a 

"Nov.    30.  Houston,  Tex Nov.  2o 


Nov. 

30. 

Nov. 

30. 

Nov. 

30. 

Dec. 

1. 

Dec. 

1. 

Dec. 

2. 

Dee. 

2 

Dec. 

3. 

Deo. 

4. 

Dec. 

4. 

Dec. 

7. 

Dec. 

7. 

Dec. 

I. 

Dec. 

1. 

Dec. 

t. 

Dec. 

(. 

Dec. 

7, 

Dec. 

1. 

Dec. 

7 

Dec. 

8. 

Dec. 

S. 

Dec. 

S. 

Dec. 

s. 

Dec. 

8. 

Dec. 

9. 

Dec. 

9. 

Dec. 

9. 

Dec. 

11. 

Dec. 

12. 

Dec. 

U. 

Dec. 

17. 

Dec. 

21. 

Dec. 

23. 

Nov. 

25. 

Nov. 

25. 

Nov. 

2li. 

Nov. 

27. 

Nov. 

27. 

Nov. 

27. 

Nov. 

27. 

Nov. 

30. 

Dec. 

1. 

Dec. 

1. 

Dec. 

2 

Dec. 

2. 

Dec. 

2. 

Dec. 

3. 

Dec. 

4. 

Dec. 

t. 

Dec. 

1. 

Dec. 

S. 

Dec. 

16. 

Nov. 

2a. 

Nov. 

•»7 

Dec. 

1. 

Dec. 

1. 

Dec. 

2 

Dec. 

S. 

Dec. 

S. 

Dec. 

S. 

Dec. 

14. 

Dec. 

21. 

Nov. 
Nov. 

2V. 
27. 

Nov. 

27. 

Nov. 

27. 

Nov. 

2S. 

Nov. 

30. 

Nov. 

30. 

Dec. 

1. 

Dec. 

1. 

Dec. 

2. 

Dec. 

3. 

Dec. 

4. 

Dec. 

7. 

Dec. 

9. 

Dec. 

10. 

Dec. 

10. 

Dec. 

11. 

Dec. 

12. 

Dec. 

15. 

Dec. 

16. 

Dec. 

22. 

Jan. 

4. 

Mu.skngce,    (Jkla Nov,  25 

Kansas  City,   .\lo Nov,  25 

Lewiston,  Idaho Nov,  25 

Ashland,    O Nov.  25 

New   York,   N.    Y Nov.  25 

Bryan,    O Nov,  25 

Brooklyn,    N.    Y Nov.  25 

Kansas  City,   Mo Nov,  25 

Olvmpia,    Wash Nov.  25 

Peru,    Ind Nov.  25 

Vernon,   Ind Nov.  18 

Denver,    Colo Nov.  18 

Kansas  City,   Kan Nov.  25 

Groennold,    Ind Nov.  25 

Delphi.    Ind Nov,  25 

Decatur,  Ind Nov,  25 

Crown  I'liint.  Ind Nov,  25 

Crawfordsville,    Ind Nov.  25 

Columbus,   Ind Nov.  25 

Wabash,   Ind Nov.  18 

Vincennes,  Ind Nov.  25 

Spencer,  Ind Nov,  25 

Madison,    Ind Nov,  2a 

Bedford,    Ind Nov,  25 

Salem,  N.  J Nov,  2a 

Muncie.    Ind Nov.  25 

Corydon,    Ind Nov,  2a 

Mt.   Vernon.  Ind Nov.  25 

Pincell.    Okla Nov.  25 

Fort    Kiley.    Kan Nov.  25 

Newton.    N.    J Nov.  25 

St.   Paul.    Minn Nov.  25 

Cleveland.    () Nov.  25 

Sewers. 

Chicago,  III Nov.  18 

Binghamton,    Tenn Nov.  18 

Indianapolis,  Ind Nov.  IS 

Toledo,    0 Nov.  25 

Duluth,    Minn Nov.  25 

Salt  Lake  City.  Utah Nov.  2a 

Dayton,   O Nov.  25 

Washington,    D.    C Nov.   IS 

Guayaquil.  Ucuador  Oct.     7 

Trenton.    N.    J Nov.  18 

Steubenville,   O Nov,  25 

Bennettsville,   S.   C Nov;  25 

Brooklyn,    N.    Y Nov.  25 

Cambridge.    O Nov.  25 

Wooster.   O Nov.  25 

Muskegon.    Mich Nov.  IS 

Los  Angeles,  Cal , Nov.  25 

Hobart.    Okla Nov,  2a 

Toronto.    Ont Nov.  25 

■„  Water  Supply. 

Chicago,    111 Nov.  IS 

Parkersburg,    W.    Va Nov.  25 

Wilton.   Wis Nov.  18 

Yorkville,    III Nov.  18 

Covington,   Ga Nov.  IS 

Meridian,    Miss Nov.  IS 

Amsterdam,  N.   Y Nov.  2a 

Moundridge.    Kan Nov.  25 

Gridley,    Cal Nov.  18 

.Astoria.     Ore Nov.  25 

Miscellaneous. 

Michipicoten,   Ont., 


Wharf, 
Three  Rivers.   Que., 

Dock  and   Ice    Breaker, 
Tampa,  Fla., 

-Street   Lighting, 
Washington,  D.  C, 

Wharf, 
St.    Louis,    Mo., 

Dry    Dock, 

Lepreau,   N.   B..  

Retaining  Wall. 
Cheyenne,  Wyo., 

Concrete  Dam, 
Fort  Robinson,  Neb., 
Electric  Light  System,  Etc., 
New  Y'ork,  N.  Y.. 

Aqueduct, 
Fort  Sam  Houston.  Tex.. 
Electric  Light  Line  Exten- 
sion      

New   York.   N.    Y.. 

Metal   Storage  Cabinets. 
Niagara  Falls,  N,  Y., 

Tunnel,   Elevators,  Etc., 
Clinton.  N.  C.  _ 

Dam. 

Flathead,   Mont.,  

Saw  and  Grist  Mill, 
Ottaw?.  Ont., 

Steamer, 
Memphis.  Tenn.. 

Street  Lighting, 
Cincinnati,  O.. 

Power  House, 

Chicago,  111..  

Pile  Pier. 
Washington,  D.  C, 

Steam    Collier, 
San  Jose.   Cal..  ^ 

Power  Plant,  Etc., 
Jefferson  Barracks,  Mo.. 

Electric  Lighting  System. 
Hartford,  Conn..  ^  ,  .  ^  , 

Street  Lightning, 


Nov.  4 
Nov.  11 
Nov.  IS 
Nov.  IS 
Oct.  28 
Nov.  11 
Nov.  25 
Nov.  11 
Nov.  18 


Excavation,  Earth  and  Rock 

Nov.   30.   Los    Aniielcs,    Cal., 

Ultch  Work.  Oct.  21 
Dec.       1.  Hawaii, 

Dredging,  Sept.  21 
Dec.      1.  Tiffin,    O., 

Rock  Excavation,  Nov.  18 
Dec.      4.  Springfield,    Mass.. 

Earth  Dam,  Nov.  18 
Dec.      9.  Savannah,  Ga.. 

Dredging.  Nov.  18 
Dee.      9.  Boston.  Mass.. 

Dredging.  Nov.  25 
Dec.    11.  Eldora.  la.. 

Drainage  Work.  Nov.  25 
Dec.    12.  San  Francisco.  Cal. 

Dredging,  Nov.  25 
Dec.    14.  Peoria,  III., 

Tile  Drains,  Nov.  18 
Dec.    22.  Esthervllle,   la.. 

Ditch.  Nov.  18 
Jan.      9.  Anoka.    Minn.. 

Ditch    Work.   Nov.   25 

Materials.Machines, Supplies, Tools, Etc. 

Nov,    25.  Columbus,   O.. 

Transformers,  Etc.,  Nov.  18 
Nov.    27.  Grand   Rapids.   Mich.. 

Sewage  Pumping  Machinery,  Nov.  11 
Nov.    27.  Washington.  D.  C. 

Steel  Dump  Cars.  Nov.  11 
Nov.    27.  Duluth.    Minn.. 

Fire  Hose.  Nov.  25 
Nov.    28.  Denver.    Colo.. 

Freight  Lift.  Nov.  11 
Nov.    2S.  Chicago.  III.. 

Street  Flushing  Machines,  Nov.  18 
Nov.    28.  Milwaukee.   Wis., 

Garbage   Boxes.  Nov.  25 
Nov.    30.  Atlanta.   Ga.. 

Motor.  Nov.  11 
Nov.    30.  Washirigton,   D.   C. 

Boilers.  Tanks,  Drills.  Etc.,  Nov.  18 
Nov.    30.  Los  Angeles.    Cal.. 

Tees.  Bends.  Etc..  Nov.  18 
Nov.    30.  National  .Military  Home. 

Kan... Dry  Clearing  Plant.  Nov.  25 
Nov.    30.  Washington.  I).  C., 

Flooring    Timber,  Nov.  25 
Dec.      1.  Edmonton,  Alberta, 

Granite,  Nov.  18 
Dec.      1.  Chicago.  III.. 

Lumber.  Nov.  25 
Dec.      1.  Norfolk,  Va., 

Valves.  Nov.  25 
Dec.      1.  Norfolk.  Va.. 

Portland  Cement.  Nov.  25 
Dec.      1.  Greenville.  Tex.. 

Pipe.   Specials.   Valves,  Nov.  25 
Dec.      1.  New  Orleans.  La.. 

Fire  Hose.  Nov.  25 
Dee.      3.  Grand  Rapids.  Mich.. 

Water  Meters,  Nov.  25 
Dec.      3.  New  York.  N.    Y.. 

Curbstones.  Nov.  25 
Dec.      7.  Grand  Forks.  N.  Dak.. 

Fire   Hose.  Nov..  18 
Dec.      7.  Washington.    D.    C, 

Locomotives.  Nov.  IS 
Dec.      7.  Fort   Leavenworth.    Kan.. 

Ballast.  Nov.  25 
Dec.      S.  Meridian.   Miss., 

Pumping    Machinery.  Nov.  18 
Dec.      9.  Washington.  D.   C. 

Towing  Machines.  Nov.  13 
Dec.    14.  W'ashington.  D.  C. 

Boilers.   Generators.    Rope. 

KIc Nov.  25 

BIDS  ASKED 


Nov.  11 
Nov.  25 
Nov.  18 
Nov.  25 
Nov.  18 
Nov.  18 
Nov.  25 
Nov.  18 
Nov.  A 
Nov.  4 
Nov.  25 
Nov.  25 
Nov.  18 


Bridges. 

Bids    are    asked    on    following    work. 


the 
by 


notes     being     arranged     alphabetically 
states: 

Los  Angeles.  Cal.— I'ntil  2  p.  m..  Dec.  7,  by 
C.  G.  Keyes.  Clerk  County  .Supervisors,  for 
labor  and  m.iterials  necessary  for  the  con- 
struction of  a  reinforced  concrete  bridge  over 
Santa  Anita  Wash,  on  White  Oak  Ave.  in 
the  Lamanda   Road   District. 

Chicago.  III.— I'ntil  noon.  Dec.  2.  by  Trus- 
tees Sanitary  District  of  Chicago.  I.  J.  Bryan. 
Clerk.  American  Trust  Blilg..  for  the  fabrica- 
tion, erection  and  eompletion  of  the  super- 
structure of  a  railroarl  bridge  at  the  crossing 
of  the  Chicago.  Milwaukee  &  St.  Paul  Ry. 
over  the  North  Shore  Channel  of  the  Sani- 
tary District  of  Chicago,  near  Cliancellor  St.. 
Evanston. 

Parli.  Ind.— I'ntil  2  p.  m..  Dec.  8.  by  A.  B. 
Ham.  Countv  .Auditor,  tor  constructing  24-ft. 
sran  steel  leg  brldgi'. 

Kansas  City.  Kan.— Until  Dec.  7.  by  County 
Commisisoners  for  constructing  reinforced 
concrete  culvert  on  the  Mastin  Road. 

Kansas  City.  Mo.— Until  Dec.  7.  by  Com- 
mercial Improvement  Co..  220  Dwight  BIdg.. 
Kansas  Citv.  for  manufacture  and  erection  of 
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«tcel  superstructure  and  concrete  footings  of 
viaduct  on   Main  St. 

Columbus.  O. — As  stated  In  our  Inst  Issue, 
hids  are  hiliic  asked  by  the  Board  of  Public 
.•Service.  K.  \V.  Hlrsch.  Secretary,  fur  con- 
structing approaches  and  -snbstruoture  of 
Mound  St.  viaduct.  The  nnrk  Includes:  Ex- 
caxatlon.  8.100  cu.  yds.:  <'i)ncrete,  class  A 
(parapet  wall).  2,740  lln.  ft.;  concrete,  class 
B.  16511  cu.  yds.;  concrete,  class  C,  4.r/00  cu. 
yds.;  sandstone  masonry,  class  A.  1,700  cu. 
yds.;  .sandstone  masonry,  class  B,  2,450  cu. 
yds.;  sandstone  masonry,  class  C,  2,6!>0  cu. 
yds.;  sandstone  coping,  class  I).  2,740  lln.  ft.; 
limestone  wheel  course.  61  lln.  ft.;  water- 
proofing, 235  squares;  embankment,  6,S5D  cu. 
yds.;  crushed  stone  for  roadway  surface,  3o0 
tons. 

Columbus,  O.— Until  noon.  Dec.  16.  by 
Board  Public  Service.  E.  W.  Hlrsch,  Secre- 
tary, for  fnrnishlnB  the  labor  and  material 
for  bulldloK  and  erecting  the  steel  super- 
structure of  a  viaduct  over  the  tracks  of  the 
Hocking  Vallev  and  Toledo  and  Ohio  Central 
Rys.  on  Mound  St.  Total  estimated  weight 
of  steel   superstructure  Is  293  tons. 

Greenville,  S.  C. — J.  P.  Goodwin,  County 
Supervisor,  will  let  contracts  for  building 
new  \vood  bridges  at  the  following  sites; 
Hopkins  bridge,  Dec.  2,  at  11  a.  m. ;  Slat- 
ten's  Mill  bridge.  Dec.  2,  at  12  a.  m.;  Lattl- 
mer's  Mill  bridge,  Dec.  3.  at  2  p.  m. ;  Scott's 
Mill  bridge.   Dec.   3.  at  10  a.  m. 

Green  Bay,  Wis.— Until  2  p.  m..  Dec.  14, 
by  City  Clerk,  for  the  construction  of  a 
bridge  over  Fox  River  at  Walnut  St.  to  con- 
sist of  four  140-ft.  fixed  spans,  one  movable 
span  (bascule).  114  ft.  Plans,  etc.,  with 
Strauss  Reinforced  Concrete  &  Bascule 
Bridge  Co.,  903  Fort  Dearborn  BIdg..  Chicago. 
W.  W.  Reed,  City  Engineer,  Green  Bay,  Wis. 

Milwaukee,    Wis.— Until    10:30  a.    m.,    Dec. 

4.  bv  Board  Public  Works,  Charles  J. 
Poetsch.  Chairman,  for  constructing  a  bas- 
cule bridge  across  the  Milwaukee  River,  at 
the  foot  of  East  Water  St.  Certified  check 
for  J25,000  required  with  bid. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Phoenix.  Ariz. — Until  5  p.  m..  Nov.  30.  by 
Frank  Thomas.  City  Recorder,  for  furnishing 
and  setting  up  in  place  and  connecting  the 
boiler,  radiators,  pipes,  valves  and  fittings. 
necessarj-  to  perfect  a  low  pressure  hot 
water  heating  apparatus  for  the  City  Hall  of 
Phoenix. 

San  Jose,  Cal.— Until  4  p.  m.,  Dec.  16.  by 
W.  M.  Southeimer,  Secretary  Board  of  Man- 
agers, for  erection  of  a  superintendent's  res- 
idence at  Agnews  State  Hospital.  Selton  & 
Hemmings.  State  Architects,  244  Kearney 
St..   San   Francisco.   Cal. 

Washington.  D.  C— Until  2  p.  m.,  Nov.  30. 
by  District  Commissioners,  for  furnishing 
switch  boards,  conduits  and  cables  for  use 
in   McKinley  Manual  Training  School. 

Amerlcus,  Ga. — Until  3  p.  m..  Dec.  26,  by 
.lames  Knox  Taylor,  Supervising  Architect. 
Washington.  D.  C,  for  the  construction,  in- 
cluding plumbing,  heating  apparatus,  elec- 
tric conduits  and  wiring,  of  the  U.  S.  Post 
Office  at  Amerlcus. 

Lake  Charles,  la.— Until  3  p.  m.,  Dec.  2S. 
by  James  Knox  Taylor,  Supervising  Archi- 
tect. Washington.  D.  C.  for  the  consiruction. 
Including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring,  of  the 
U.  S.  Post  Office  and  Court  House  at  Lake 
Charles. 

Alton.  III.— Until  3  p.  m..  Dec.  29,  oy  James 
Knox  Taylor.  Supervising  Architect,  Wash- 
ington. D.  C.  for  the  construction,  includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring,  of  the  U.  S. 
Post  Office  at  .\lton. 

National   Military    Home.    Kan Until  noon 

Nov.  28,  by  .Major  W.  W.  Martin.  Treasurer. 
Western  Branch.  N.  H.  D.  V.  S..  National 
Military  Home,  for  furnishing  material  and 
labor  for  an  addition  to  hospital. 

Covington,  Ky. — Until  noon.  Dec.  7.  by 
Trustees  Library.  Jno.  J.  Craig.  President, 
for  alterations  to  auditorium  of  Covington 
Library  Building.  Work  will  include  excava- 
tion, concrete  footings  and  limestone  mas- 
onry', brick  masonrj'.  cement  floors,  low  pres- 
sure steam  heating  system,  etc.  Dlttoe  & 
Wisenall.  Architects,  75  Blymer  Bldg..  Cin- 
cinnati, O. 

Nlles,  Mich.— Until  3  p.  m.,  Jan.  5.  bv 
.Tames  Knox  Taylor.  Supervising  Architect. 
Wnshington.  D  C.  for  the  construction,  in- 
cluding plumbing,  gas  piping,  heating  appar- 
atus,  electric   conduits  and  wiring,  of  the  U. 

5.  Post  Office  at  Niles. 

Sauite  Salnte  Marie,  Mich. — Until  3  p.  m.. 
Jan.   4.   by  James  Knox  Taylor.   Supervising 


Architect.  Washington,  D.  C  for  the  con- 
struction complete,  except  elevator,  of  the 
U.  S.  Post  Office  at  Sault  Salnte  Marie. 

West  Orange,  N.  J Until  Dec.   I.  by  F.  L. 

Baldwin.  lUslrlct  Clerk,  for  construction  of 
an  addltiiin  to  the  Washington  school  build- 
ing. 

Industry,  N.  Y.— Until  7  p.  m.,  Dec.  8,  by 
Miss  Lura  R.  Aldrldge,  President  of  the 
Board  of  Managers.  New  York  State  Agri- 
cultural and  Industrial  School.  Industry.  N. 
Y..  for  construction  complete,  including  heat- 
ing, plumbing  and  electric  work  for  addition 
to  Industrial  H\illdlng.  Hospital  for  Contagi- 
ous Diseases,  four  cottages  for  boys  and  five 
cottages  for  employes,  at  Now  York  State 
Agricultural  and  Industrial  School.  Industry. 
Franklin  B.  Ware.  State  Architect,  Albany, 
N.   Y. 

New  York,  N.  Y,— Until  2:30  p.  m.,  Nov. 
30,  bv  Robert  W.  Hehberd.  Commissioner 
Public  Charities,  for  construction  and  entire 
completion  of  a  tuberculosis  infirmary  for 
the  Metropolitan  Hospital  District,  Black- 
wells  Island. 

New  York,  N.  Y Until  2  p.  m..  Dec.  3.  by 

J.  W.  Stevenson.  Commissioner  of  Bridges. 
13  Park  Row.  for  construction  of  foundations 
for  new  municipal  building. 

New  York.  N.  Y.— I.'ntU  "  p.  m..  Nov.  30. 
bv  John  W.  Brannan.  President  Board  of 
Trustees.  Bellevue  and  Allied  Hospitals,  for 
the  excavating,  piling,  mason,  flreprooflng. 
waterproofing.  carpenter.  steel.  electric, 
heating  and  ventilating,  plumbing  and  other 
work  for  the  boiler  house  and  coaling  station 
of  the  new  Bellevue  Hospital,  situated  on 
First  Ave.  and  bounded  by  26th  and  27th 
Sts. 

New  York,  N.  Y.— Until  2:30  p.  m..  Dec.  2. 
by  Robert  W.  Hebberd,  Commissioner  of 
Charities,  for  the  complete  conduiting.  elec- 
tric wiring  and  all  other  work  in  connection 
with  the  installation  of  a  complete  electric 
lighting  and  power  system  for  certain  of  the 
buildings  and  grounds  under  the  jurisdiction 
of  the  Department  of  Public  Charities,  and 
included  in  the  Metropolitan  Hospital  Dis- 
trict.   Blackwell's   Island. 

Columbus.  O. — Until  noon.  Dec.  9.  by 
Board  Trustees  of  Ohio  State  University. 
Carl  E  Steeb.  Secretary,  for  material  and 
labor  for  erection  of  following  buildings  at 
Ohio  State  University:  (1)  a  students 
building;  George  S.  Mills.  Architect.  Toledo. 
O  and  (2)  a  veterinary  clinic  building; 
Richards.  McCarty  &  Bulford.  Architects. 
Columbus. 

Richmond.  Va.— Until  5  p.  m..  Dec  3  by 
Chas  E.  Boiling.  City  Engineer,  for  install- 
ing heating  plant  at  City  Auditorium. 

Richmond,  Va.— Until  6  p.  m..  Dec.  3.  by 
H  P  Beck.  Building  Inspector,  for  the  con- 
struction of  a  market  and  armory  building 
for  the  citv.  Averill.  Hall  cS.-  Adams.  Archi- 
tects 719  Union  Trust  Bldg..  Washington. 
D.   C. 

Wheeling.  W.  Va.— Until  3  p.  m..  Dec.  7. 
bv  James  Knox  Taylor.  Supervising  Archi- 
tect. Washington.  D.  C  for  alterations  to 
the  12th  St.  entrance  at  the  U.  S.  Post  Of- 
fice. Custom  House  and  Court  House  Build- 
ing, Wheeling. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Lewiston,  Idaho.— Until  S  p.  m..  Nov.  30. 
by  Jno.  E.  Xickerson.  City  Clerk,  for  the 
construction  of  a  drainage  system,  combined 
curbs  and  gutters,  and  about  54,000  sq.  yds. 
of  bitulithic   pavement. 

Bedford,  Ind.— Until  1  p.  m..  Dec.  S.  by 
Walter  G.  Owens.  County  .Auditor,  for  con- 
structing 10.450  ft.  of  gravel  or  macadam- 
ized roadway. 

Columbus,  Ind.— Until  10  a.  m.,  Dec.  7.  by 
John  M.  Davis.  County  Auditor,  for  con- 
structing 10.770  ft.  of  macadam  road  in 
Clay   Township. 

Corydon,  Ind. — Until  2  p.  m..  Dec.  9.  by 
Frank  E.  Watson.  County  .Auditor,  for  con- 
structing gravel  or  macadamized  road  in 
Spencer  Township,  and  a  similar  road  In 
Jackson  Township. 

Crawfordsviiie,  Ind. — Until  10  a.  m..  Dec. 
7.  by  B.  B.  Engle.  County  Auditor,  for  im- 
provement of  a  gravel  road. 

Crown  Point,  Ind. — Until  noon.  Dec.  7.  by 
Charles  A.  Johnson.  County  Auditor,  for  con- 
structing gravel  road  in  North  Township. 

Decatur.  Ind. — Until  10  a.  m..  Dec.  7.  by 
C.  D.  Lewton.  County  Auditor,  for  construct- 
ing seven  macadam  roads. 

Delphi,  Ind. — Until  noon,  Dec.  7.  by  M.  G. 
Haun.  County  Auditor,  for  constructing  two 
gravel  roads. 

Greenfield,  Ind.— Until  10  a.  m.,  Dec.  7,  by 


Chas.  H.  Troy.  County  Auditor,  for  Improve- 
ment of  public  highway. 

Madlton,  Ind.— Until  1  p.  m..  Dec.  8,  by  G. 
F.  Crozler.  County  Auditor,  for  the  Improve- 
ment of  6.64  miles  of  roadway. 

Mt.  Vernon,  Ind. — Until  2  p.  m..  Dec.  11. 
by  Paul  .Malur.  County  Auditor,  for  Improve- 
ment of  five  roads  (about  8  miles  In  all)  by 
grading  and  macadamizing. 

Muncie.  Ind.— Until  10  a.  m..  Dec.  9.  by 
J.  E.  Davis.  County  Auditor,  for  the  follow- 
ing work:  Improvement  of  public  highway 
In  Delaware  Township;  two  public  highways 
In  Center  Township,  one  highway  in  Mount 
Pleasant  Township,  and  two  highways  In 
Liberty   Township. 

Peru,  Ind, — Until  noon,  Dec.  4,  by  Com- 
missioners of  Cass  and  Miami  Counties,  for 
constructing  Joint  county  gravel  road.  George 
Cann,   Auditor,   Cass   County. 

Spencer,  Ind. — Until  noon,  Dec.  8.  by  Geo. 
W.  Edwards,  County  Auditor,  for  construct- 
ing gravel  road  15,300  ft.  long  In  Montgomery 
Township,  gravel  road  12.500  ft.  long  in  Jef- 
ferson Township,  macadamized  road  15.800 
ft.  long  In  Washington  Township  and  a  mac- 
adamized road  9.300  ft.  long  In  Franklin 
Township. 

Vlncennes.  ind. — Until  2  p.  m..  Dec.  8.  by 
John  D.  Scott.  County  Auditor,  for  con- 
structing two  gravel  roads — 1.300  ft.  and 
3.200  ft.   long. 

Fort   Riley,   Kan Until  10  a.  m.,   Dec.   14. 

by  Capt.  W.  M.  Whitman,  Constructing  Q. 
M..  for  construction  of  macadam  roads, 
curbing  and  guttering,  catch  basins  and 
grading  at  this  post. 

Kansas  City,  Kan. — Until  Dec.  7.  according 
to  reports,  by  County  Commissioners,  for  the 
following  work:  Resurfacing  Shawnee  Road 
from  Hester  Road  to  Steele  Road  in  Shaw- 
nee Township;  macadamizing  Gibb  Road 
from  end  of  present  macadam  to  county  line: 
macadamizing  De  Fries  Road  from  U.  P.  Ry. 
crossing  west  for  one  mile;  resurfacing 
Southwest  Boulevard  from  Rosedale  City 
limits  to  intersection  of  Proebstel  Road. 

St.  Paul,  Minn. — Until  Dec.  21.  by  E.  G. 
Krahmer.  County  Auditor,  for  improvement 
of  Bald  Eagle  Lake  Ave.  by  macadamizing 
or  graveling. 

Kansas  City.  Mo — Until  11  a.  m.,  Dec.  3. 
by  J.  L.  Darnell.  City  Engineer,  for  two  con- 
tracts for  paving  with  brick,  two  contracts 
for  asphalt,  one  contract  for  repairing  as- 
phalt pavement,  and  12  contracts  for  grad- 
ing. 

Kansas  City.  Mo. — Until  3  p.  m..  Nov.  30. 
by  Frank  P  Gossard.  Secretary  Park  Com- 
missioners, for  paving  portion  of  Valentine 
Road. 

Newton.  N.  J. — Until  noon,  Dec.  17.  by 
Loren  E.  Cole.  Director  County  Freeholders, 
for  grading  and  macadamizing  about  10 
miles  of  road.  A.  H.  Konkle,  County  Engi- 
neer. Newton.  N.  J. 

Salem,  N.  J.— Until  10:30  a,  m..  Dec.  9.  by 
John  F.  Avars.  County  Road  Director,  for 
grading  and  placing  gravel  surface  on  3.31 
miles  of  road.  Howard  B.  Keasbey,  Engi- 
neer. Mecum  Bldg..  Salem. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Dec.  2,  by 
Bird  S.  Coler.  Borough  President,  for  im- 
provement of  several  streets  by  regulating 
and  repaying  with  asphalt  and  granite  on  a 
concrete  foundation,  the  roadways  of  cer- 
tain streets:  also  for  regulating,  curbing, 
grading  and  laying  sidewalks  in  various 
streets. 

New  York,  N.  Y.— Until  11  a.  m..  Dec.  1, 
by  Louis  F.  Haffen.  President  of  Bronx 
Borough,  for  the  improvement  of  several 
streets  by  paving  and  repaving  with  asphalt 
blocks  on  a  concrete  foundation,  the  road- 
ways of  various  streets.  Bids  are  also  asked 
for  regulating,  grading,  setting  curb  stones. 
flagging  the  sidewalks,  laying  crosswalks  and 
building  approaches. 

Ashland,  O. — Until  noon.  Dec.  1,  by  County 
Commissioners,  for  grading  and  macadamiz- 
ing about  1.5  miles  of  road  in  Vermillion 
Township.  Estimated  cost  is  $9,090.  Plans, 
etc.,  with  County  Commissioners  at  Ashland 
and  with  James  C.  Wonders,  State  Highway 
Commissioner.   Columbus.  O. 

Bryan.  O. — Until  noon.  Dec.  2.  by  County 
Commissioners,  for  grading  and  macadamiz- 
ing 1.26  miles  of  road  in  Springfield  Town- 
ship, estimated  to  cost  $6,990.  Plans,  etc.. 
with  County  Commissioners  at  Bryan,  arid 
with  James  C.  Wonders,  State  Highway 
Commisisoner.   Columbus. 

Cleveland.  O.— I'ntil  11  a.  m..  Dec.  23,  by 
County  Commissioners,  William  F.  Black. 
Clerk,  for  the  improvement  of  Royalton  Road 
from  Bennet  Road  to  a  point  500  ft.  west  of 
A.   Rimke's  east   line  in   Royalton  Township. 

Muskogee,  Okia.— Until  5  p.  m.,  Nov.  30.  by 
L.  B.  Kinsey.  City  Engineer,  for  14,000  sq. 
yds.  of  asphalt  paving. 

Purceli,  Okia,— Until  Dec.  12.  by  R  L.  Mc- 
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Willie.  City  Engineer,  for  constructing  biick 
pavement. 

Avalon,  Pa. — Until  a  p.  m.,  Nov,  30.  by 
M'Bridge  Surveying  &  Engineering  Co..  Ltd.. 
Borough  Engineer,  TOS  Fitzsinions  Bldg.. 
Pittsburg,  Pa.,  for  constructing  590  lin.  ft. 
of  curbing  on  West  Division  St. 

Houston,  Tex.— Until  Nov.  30,  by  City 
Clerk,  for  paving  San  .lacinto  St..  from  Mc- 
Kinney  to  Leeland  Ave.;  Preston  from  Ci'aw- 
ford  to  the  International  and  Great  Northern 
tunnel  and  Dowling  from  Congress  to  Pres- 
ton Sts. 

Olympia,  Wash. — Until  2  p.  m.  Dec.  4,  by 
State  Highway  Board,  for  work  on  State  Aid 
Road  No.  27. 

Sewers. 

Bids  are  asked  on  following  work,  th« 
notes  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cat. — Until  2  p.  m..  Dec.  7, 
C.  G.  Keyes.  Clerk  County  Supervi.'iors.  for 
the  construction  of  a  storm  drain,  catch 
basins,  manholes  and  combination  cement 
gutter  and  curb,  on  Ocean  Ave.  and  Adilaide 
Drive  in  Santa  Monica  and  partly  in  the 
Santa  Monica  Road  District.  Bids  are  asked 
on  (1)  a  30-in.  brick  storm  drain:  (2)  a  30- 
In.  pipe  storm  drain,  using  30-in..  first  qual- 
ity, double  strength,  vitrified,  salt-glazed 
sewer  pipe. 

Duluth,  Minn.— Until  10  a.  m..  Nov.  27.  by 
Board  Public  Works.  R.  Murchison,  Clerk, 
for  constructing  several  sewers. 

Brooklyn,  N.  Y.— Until  Dec.  2.  by  Bird  S. 
Coler.  Borough  President,  for  constructing 
sewer  In  East  9Sth  St. 

Cambridge,  O. — Until  noon.  Dec.  3.  by 
Board  Public  Service.  O.  M.  Hoge.  City 
Engineer,  for  labor  and  materials  for  con- 
structing sewers  in  parts  of  Highland  and 
Wall  Aves..  the  work  including  1,000  ft.  8-in., 
and   600   ft.   4-in.    pipe. 

Dayton,  O — Until  noon.  Nov.  27.  by  Board 
Public  Ser\ice.  W.  A.  Budroe.  Clerk,  for 
constructing  sanitary-  sewers  in  part  of  Dis- 
trict No.  9.  the  work  Including  3.S00  lin.  ft. 
8-ln.  vitrified  pipe.  Also  for  the  construction 
of  storm  water  sewer  on  Kemp  St.,  the 
work  including  340  lin.  ft.  of  24-in.  pipe 
sewer  (double  strengtn) ;  320  lin.  ft.  of  IS-in. 
pipe  sewer  (double  strength):  160  lin.  ft.  of 
l.n-in.  pipe  sewer,  and  250  lin.  ft.  of  12-in. 
pipe  sewer. 

Steubenville,    O Until    noon.    Dec.     2.    by 

Board  Public  Service.  G.  Simpson.  Clerk, 
for  constructing  vitrified  pipe  sewer  in 
Grandview  Ave.  Certified  check  tor  $200  re- 
quired with  bid. 

Toledo,  O. — Until  noon.  Nov.  27,  by  Board 
Public  Service.  Reynold  Volt,  Secretary,  fpr 
constructing  a  sewer. 

Wooster,  O. — Until  noon.  Dec.  4,  by  Board 
Public  Service.  C.  M.  Vannest.  Clerk,  for 
constructing  sewer  in  South  Buckeye  St. 
Certified  check   for  $200  required  with  bid. 

Hobart,  Okla.— Until  S  p.  m..  Dec.  8,  by 
Jesse  Field.  City  Clerk,  for  furnishing  ma- 
terial and  constructing  an  extension  to  sani- 
tary sewer  system  of  city,  the  work  includ- 
ing: 910  ft.  of  12-in.  concrete  or  vitrified 
clav  pipe.  1.900  ft.  of  10-in.  concrete  or  vitri- 
fied clay  pipe.  13,080  ft.  of  8-in.  concrete  or 
vitrified  clav  pipe.  31  manholes.  6  flush  tanks. 
O.  E.  Noble.  City  Engineer.  Official  adver- 
tisement   elsewhere    in    this   issue. 

Bennettsville,  S.  C. — Until  2  p.  m..  Dec.  2, 
by  Sewer  Commission.  T.  E.  McCall.  Chalr- 
trian.  for  labor  and  material  for  constructing 
sanitary  sewer  system  to  consist  of  about 
six  miles  of  8  to  15-in.  vitrified  pipe  sewer. 
Bandy  &  Myers,  Engineers.  Greensboro, 
N.   C. 

Salt  Lake  City,  Utah.— Until  S  p.  m..  Nov. 
27,  by  Board  Public  Works,  L.  C.  Kelsey, 
Citv  Engineer,  for  constructing  sewer  exten- 
sions No.  208. 

Toronto,  Ont. — Until  noon.  Dec.  15,  by 
Mavor  Joseph  Oliver,  Chairman  of  the 
Board  of  Control.  Citv  Hall,  for  the  con- 
struction of  Sec.  3  of  the  high  level  inter- 
cepting sewer,  the  work  including;  1,971  lin. 
ft.  of  7-ft.  6-in.  circular  sewer.  2.417  lin.  ft. 
of  7-ft.  9-in.  circular  sewer.  1.557  lin.  ft. 
of  S-ft.  circular  sewer,  440  lin.  ft.  of  8-ft. 
6-in.  circular  sewer,  together  with  man- 
holes, connections,  etc. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Moundrldge,  Kan. — Until  Dec.  8.  by  Mayor 
E.  E.  Lehmherg  for  constructing  water 
works  and  electric  light  plant.  Burns  & 
JTcDonnell,  Engineers,  Scaritt  Bldg..  Kansas 
City,  Mo. 

Meridian,  Miss. — Plans  and  specifications 
for  a  reinforced  concrete  reservoir  to  be  con- 


structed for  this  city  are  on  file  at  office  of 
Engineering-Contracting,  3."i5  Dearborn  St.. 
Chicago.  111.  Bids  are  asked  until  Dec.  8.  as 
stated  in  our  last  issue.  The  work  includes 
805  cu.  yds.  concrete.  7.380  concrete  blocks, 
1.450  cu.  yds.  excavation,  2.464  cu.  yds.  em- 
bankment and  93,900  lbs.  steel  bars.  W.  F. 
WiU-ox.  Engineer. 

Amsterdam,  N,  Y.— Until  8  p.  m..  Dec.  8, 
by  Board  of  Water  Commissioners,  Charles 
C.  Tund.  President,  for  hauling  and  deliver- 
ing cast  iron  pipe  and  constructing  pipe  line 
(Hans  Creek  Conduit  No.  2).  .lames  R. 
Snell,  Superintendent  of  Water  Works. 

Astoria,  Ore. — Until  noon,  Dec.  21,  by 
Water  Commission,  C.  S.  Wright.  Chairman. 
for  material  and  constructing  about  12.000  ft. 
of  24-in.  concrete  water  pipe  and  1,300  ft.  of 
steel  water  pipe.  Official  advertisement  will 
he  found  elsewhere  in  this  issue. 

Parkersburg,  W.  Va.— Until  Nov.  27.  by 
Board  of  .\ffairs.  Frank  Good.  City  Auditor, 
for  material  and  labor  for  constructing  7,650 
ft.  6-in.  water  pipe  in  the  8th  Ward,  and 
2.130  ft.  of  8-ln.  pipe  in  2nd,  3rd  and  Green 
Sts. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

San  Francisco,  Gal. — Dredging— Until  Dec. 
12.  hv  Lt.  Col.  John  Blddle,  U.  S.  Engrs.. 
for   dredging   in   Oakland   Harbor.   California. 

Eldora,  la. — Drainage  Work. ^ — Until  9  a.  m., 
Dec.  11,  by  R.  A.  Vigars.  County  Auditor, 
for  construction  of  ditch  and  tile  drains  In 
Franklin-Hardin  Drainage  District  No.  1. 
Open  ditch  work  requires  45.900  cu.  yds.  ex- 
cavation. 

Boston,  Mass. — Dredging. — Until  noon.  Dec. 
9.  bv  Lt.-Col.  Edward  Burr.  U.  S.  Engrs.,  for 
dredging  in   Essex  River.   Massachusetts. 

Anoka,  Minn.— Ditch  Work. — Until  11  a.  m., 
Jan.  9.  by  A.  A.  Caswell.  County  Auditor, 
for  constructing  Ditch  No.  49.  requiring  83.- 
000  cu.  vds.  excavation  and  estimated  to 
cost  $12,975. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

San  Jose,  Cal. — Power  Plant.  Etc. — Until  4 
p.  m.,  Dec.  16.  by  W^.  M.  Southeimer.  Secre- 
tarv  Board  of  Managers.  Agnews  State  Hos- 
pital, 7  W.  Santa  Clara  St..  for  furnishing 
and  erecting  complete  power  plant,  conduit 
svstem  and  sewer  svstem.  Sellon  &  Hem- 
niings.  State  Architects,  244  Kearney  St.. 
San  Francisco. 

Jefferson  Barracks,  Mo. — Electric  Lighting 
System.— Until  11  a.  m.,  Dec.  22.  by  Capt.  O. 
W.  Bell.  Q.  M..  for  a  complete  electric  light- 
ing svstem.  consisting  of  the  following  items: 
Wiring  buildings,  constructing  pole  lines,  fur- 
nishing electric  fixtures,  transformers  and 
apparatus.  Bids  to  furnish  electric  current 
for  lighting  will  also  be  received. 

Clinton,  N.  C. — Dam. — Until  Dec.  7,  by  A. 
J.  Johnson.  Chairman  County  Commission- 
ers, for  constructing  dam  across  Little  Co- 
haiie.  Dam  is  to  be  about  1,500  ft.  long  and 
about  314  ft.   high. 

New  York,  N.  Y. — Metal  Storage  Cabinets. 
— Until  3  p.  m.,  Dec.  3.  by  the  Park  Board. 
Arsenal  Bldg..  Central  Park,  for  the  con- 
struction of  40  metal  storage  cabinets  for 
laboratories.  Museum  of  Natural  History. 

Memphis,  Tenn. — Street  Lighting. — Until 
noon.  Dec.  10,  by  Ennis  M.  Douglass,  City 
Register,  for  furnishing  the  city  gas  and 
gasoline  lights  for  the  year  1909  on  an  all- 
night  and  every  night  schedule. 

Cheyenne,  Wyo. — Concrete  Dam. — Until 
Nov.  30,  by  City  Clerk,  for  constructing  dam 
to  contain  7,500  cu.  yds.  concrete,  3.847  cu. 
vds.  earth  fill  and  348  cu.  yds.  rip  rap. 
Work  also  Includes  removal  of  1.643  cu.  yds. 
solid  rock  and  547  cu.  yds.  loose  rock. 

Materials,Machines,Supplies,Tool,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C— Boilers,  Generators. 
Rope.  Etc— Until  10:30  a.  m..  Dec.  14.  by 
Capt.  F.  C.  Boggs.  General  Purchasing 
Agent  Isthmian  Canal  Commission,  for  fur- 
nishing, under  Circular  481.  boilers,  with 
stack,  breeching,  uptakes  and  fittings,  sur- 
face condenser,  generator  and  engine,  brake- 
rod  connection  pins,  brake-shoe  keys,  truck- 
bolster  center  plates,  coupler  knuckle  pins, 
steel   tubing,  gaskets,   mortising  chisels,   ma- 


chine bits  and  bitstocks.  hemp  rope,  plate 
glass,  etc. 

Washington,  D.  C. — Flooring  Timber. — Un- 
til 2  p.  m.,  Nov.  30,  by  Bernard  R.  Green, 
Superintendent  of  Construction,  for  fiirnlsh- 
Ing  and  delivering  Georgia  pine  dressed  floor- 
ing timber  required  for  the  new  building  for 
the  National   .Museum  in  this  city. 

Chicago,  III.— Lumber. — Until  noon,  Dec.  1, 
by  Repair  Department  of  the  Board  of  Edu- 
cation, Room  700  Tribune  Bldg.,  for  sundry 
items  of  lumber  to  be  delivered  to  the  work- 
shops of  the  board,  161  W.  Monroe  St.,  Chi- 
cago. 

Fort  Leavenworth,  Kan. — Ballast. — Until 
11  a.  ni..  Dec.  7.  by  Capt.  Wm.  D.  Davis, 
Constructing  Q.  M..  for  furnishing  and  deliv- 
ering In  good  condition  f  o.  b.  cars,  freight 
prepaid,  1,200  cu.  yds.  ballast  for  U.  S.  rail- 
way tei'minals  at  Fort   Leavenworth. 

National  Military  Home,  Kan.— Dry  Clean- 
ing Plant.-  t'litil  noon,  Nov.  30.  by  Major 
W.  W.  .Martin,  Treasurer.  Western  Branch. 
N.  H.  n.  V.  S.,  National  Military  Home,  for 
furnishing  and  installing  machinery  and  all 
equipment  for  a  compelte  dry  cleaning  plant. 

New  Orleans,  La. — Fire  Hose. — I'ntil  Dec. 
I.  by  J.  W.  Lewis.  Commissioner,  for  fur- 
nishing 1.200  ft.  of  multiple  woven  seamless 
fire  hose. 

Grand  Rapids,  Mich. — Water  Meters. — Un- 
til Dec.  3  by  Board  Public  Works.  S.  A. 
Freshney,  Secretary,  for  furnishing  847  water 
meters. 

Duluth,  Minn.— Fire  Hose. — Until  noon, 
Nov.  27.  by  Fire  Commisloners.  Harry  H. 
Lemont.  Secretary,  for  furnishing  4,000  ft. 
2'4-in.    fire   hose. 

New  York,  N.  Y.— Curbstones.— Until  3 
p.  m..  Dec.  3.  by  Park  Board,  Arsenal  Bldg., 
Central  Park,  for  furnishing  and  delivering 
new  straight  5-ln.  bluestone  curbstones  along 
Broadway  where  required,  between  65th  and 
SOth  Sts..  in  the  Borough  of  Manhattan. 

Greenville,  Tex. — Pipe.  Specials.  Valves. — 
Until  noon.  Dec.  1,  by  Mayor  Jos.  F.  Nichols, 
for  furnishing  and  delivery,  free  on  board 
cars  at  Greenville,  of  the  following  cast-iron 
pipe,  valves  and  specials;  500  ft.  standard 
16-ln.  cast-iron  pipe.  27,300  ft.  standard  6-in. 
cast-iron  pipe,  2,700  ft.  standard  8-ln.  cast- 
iron  pipe.  65  2-way  dydrants.  2^  ft.  bury. 
4  8-in.  gate  valves.  21  6-in.  gate  valves,  25 
extension  gate  boxes,  20  tons  specials.  J.  W. 
Maxcv  (io..  Engineers,  Blnz  Bldg.,  Houston, 
Tex. 

Norfolk,  Va Portland  Cement. — Until  Dec. 

1.  by  Bureau  Supplies  and  Accounts,  Navy 
Department.  Washington,  D.  C  for  furnish- 
ing, under  Schedule  591.  1.800  bbls.  Portland 
cement  at  U.  S.  Navy  Yards.  Norfolk. 

Norfolk,  Va.— Valves.— Until  Dec.  1,  by 
Bureau  Supplies  and  Accounts,  Navy  Depart- 
ment. Washington.  D.  C  for  furnishing,  un- 
der Schedule  597.  miscellaneous  valves  for  U. 
S.  Nav\-  Yard  at  Norfolk. 

Milwaukee.  Wis. — Garbage  Boxes. — Until 
10:30  a.  m.,  Nov.  28,  by  Board  Public  Works, 
Charles  J.  Poetsch,  Chlarman,  for  furnishing 
for  the  use  of  the  Health  Department,  20 
steel  garbage  boxes  and  40  bottoms  for  garb- 
age boxes. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Gadsden,  Ala. — Water  Works  Improvement. 
—Corinth  Engine  &  Boiler  Works,  Corinth, 
Miss.,  for  water  works  improvements  here. 

Oakland,  Cal. — Depots. — Thomas  Day  & 
Sons,  for  erecting  three  passenger  stations 
for  Western  Pacific  R.  R. — one  to  be  erected 
at  Hayward.  one  at  Livermore  and  one  at 
San  Leandro.  Stations  will  be  of  mission 
type  and  will  cost  about  $10,000  each.  They 
will  consist  of  concrete  below  and  wire  lath 
and   plaster  above. 

Selma,  Cal. — Sewer  Svstem. — W.  F.  Han- 
rahan.  Palo  Alto,  Cal..  at  $33,336,  for  con- 
structing sewer  system  for  this  city. 

Greeley,  Colo. — Irrigation  System. — Parker- 
Washington  Construction  Co..  St.  Louis,  Mo., 
for  constructing  Henrylyn  Irrigation  system, 
the  work  Including  about  90  miles  of  ditch 
and   several   reservoirs. 

Augusta,  Ga. — Concrete  Dam. — Ambursen 
riy.lraulic  Construction  Co.,  176  Federal  St., 
Boston.  Mass.,  for  constructing  reinforced 
concrete  dam  across  the  Savannah  River  at 
Price's  Island,  about  25  miles  above  this  city. 
for  the  Twin  City  Power  Co.  The  company 
will  erect  two  dams  across  the  Savannah 
River,  of  which  the  one  at  Price's  Island  will 
be  the  first.  It  will  he  30  ft.  high  and  of 
sufficient  thickness  to  permit  of  a  roadway 
suit.able  for  cars  and  wagons  to  cross  It, 
serving  also  as  a  bridge  across  the  Savannah. 
It  will  cost  approximately  $3,500,000,  and  will 
develop    15.000    HP. 

Douglas,  Ga. — Railroad  Work. — A.  &  A.  C. 
Wright  Co.,  for  building  20-mlle  extension  of 
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the  OcorKla  &  FlorlUn  Uy.  AnuTlonn  <""ivr 
&  Foundry  Co.  tins  lontract  fnr  eroctlng 
lirl(lKi>  over  Altnmahn  Klvor  on  tile  cxti-n- 
slon. 

Council  Bluffs,  la.— Fire  Station.— G.  F. 
IIuKlics.  for  proctlnB  ci-ntml  lire  station  for 
city. 

Council  Bluffi.  la.  BrlilK.'  Work— W.  M. 
Ijiim,  Harlan.  la.,  at  $">. ..'.  per  lln  ft.,  for 
county    lirliice  constrnrllon   ilurinR   19011. 

Oes  Moines,  la.— niillcllin:  Work. — lainr.H 
Maino  *  Sons,  for  renioclcllnc  ami  relnillJliiK 
the  Krankel  hliH'k  at  Ttli  ami  Locust  Sts.  It 
will  lio  raised  three  stories  and  modernized 
tliruuuhout. 

Davenport,  la. — Sewer. — Independent  Con- 
struitlon  Co..  at  "SVs  ots.  per  lln.  ft.,  for 
con.xtructinK  sewer  in  l.ith  St. 

Aurora,  III.— BrldKe.— William  Petersohn  & 
Co..  for  erectlnK  enncrete  bridge  over  Turkey 
Creek  at  Spruee  St. 

Aurora.  III.— CnuilnK. — GeorKC  M.  Kepner. 
Clivvlaml.  (1..  for  KradInK  for  exten.slon  of 
(^hirauo.  Wlii'aton  &  Western  Ry.  from  West 
Chii-KKo. 

Chicago.  111.- Inspection  Work.— Robert  W'. 
Hunt  &  Co..  1121  The  Jlookery.  Chicago,  111.. 
have  l;een  awarded  by  the  Chicago  &  North- 
western R.  K.  Co.  the  lnsi)ection  of  the  struc- 
tural materials  entering  into. their  new  ter- 
minal station,  of  which  steel  will  amount  to 
about  2I.0IJI)  tons.  The  s.ame  firm  have  been 
Riven  the  inspection  of  the  steel  to  be  used 
In  the  new  Blackstone  Hotel  now  being 
erected  at  the  corner  of  Michigan  Ave.  and 
Hubbard   Ct. 

Mollne,  III.— Church —C.  C.  North,  for 
erecting  church  building  for  First  Christian 
Congresation.   Kev.  R.  E.  Henry.  Pastor. 

Springfield,  III.— Sewers. — Richard  Kgan. 
for  laying  IS-in.  sewer  in  Mason  St.  and  12- 
in.    si>wrr  in   Kdwards  St. 

Greensburg,  Ind. — Depot. — Isgrigg  &  Son. 
at  $16.111111.   fur  building  depot  here. 

Hammond.  Ind. — Sewer. — O'Shea  &  Shea. 
Hammond,  at  $1.3.t  per  lin.  ft.,  for  construct- 
ing Pine  ."^t.  sewer. 

Logansport.  Ind.— Steam  Fittings. — Messin- 
ger  Sr  Sullivan,  at  $2,049.  for  piping  and 
steam  filling  for  alterations  to  city  electric 
light  plant. 

Mt.  Vernon,  Ind. — Lock  and  Dam. — Vin- 
cennes  Bridge  Co..  Vincennes.  Ind..  at  about 
$5,000,  for  constructing  lock  and  dam  for  the 
Hovey  Lake  Association.  Structure  will  be 
35  ft.  long  and  22  ft.  high,  and  will  be  built 
of  reinforced  concrete. 

Mt.  Vernon.  Ind. — Bridges.  —  Vincennes 
Bridge  Co..  ^'incennes.  Ind..  for  following 
bridges  for  county:  Nolle  bridge,  $1,470; 
Tenbarge  bridge.  $419:  Blairsville  bridge, 
$229:   Knowles   bridge,   $425. 

Princeton,  Ind. — Bridge.  —  Indiana  Bridge 
Co..  Muncie.  Ind..  for  erecting  new  bridge 
over   Patoka  River  for  county. 

St.  Marys,  Kan. — Water  Works.  Electric 
Light  Plant. — W.  W.  Cook  it  Son.  .Tunction 
City.  Kan.,  at  $29,200.  for  constructing  water 
works  and  electric  light  plant  for  this  place. 
Winfield.  Kan. — Building.  —  Eilenberger 
Construciinn  Co..  Chicago.  111.,  for  the  new 
administration  building  of  Southwest  Kan- 
sas Cullegc. 

Natichitoches,  La. — Bridge. — George  Gra- 
ham, at  $1,150.  for  erecting  540-ft.  bridge 
over  Bayou  Pierre. 

Boston.  Mass. — School  House. — C.  H.  Belle- 
den,  at  $81,000.  for  constructing  school  house 
on  ..loore  St..  East  Boston. 

Chelsea.  Mass.— School  Building. — Whiton 
&  Haynes.  .John  Hancock  BIdg.,  Boston. 
Ma.ss..  for  construction  of  Williams  School 
to  cost  about  $160,000.  and  to  be  of  fireproof 
construction  of  red  brick  with  light  terra 
cotta  trimmings. 

Fitchburg.  Mass.— Building.— S.  S.  &  H.  N. 
Lawrence.  Fitchburg.  for  new  industrial  arts 
building  to  be  erected  on  grounds  of  Normal 
School  in   this  city. 

Grand  Rapids.  Mich. — Pumping  Station. — 
J.  P.  Rusche.  at  $9,300.  for  erecting  brick 
sewer  pumping  station. 

Menominee.  Mich. — Power  Plant  Equip- 
ment.— Contracts  for  machinery  and  electric 
apparatus  for  the  Northern  Hydro  Co.'s  pow- 
er plant  .at  Grand  Rapids  li.ave  been  let  as 
follows:  Dayton  Globe  Iron  Works.  Dayton. 
O.,  to  furnish  water  turbines  sufficiently 
strong  to  generate  4.250  HP.  They  will  also 
furnish  four  automatic  I^ombard  go\'ernors. 
The  Westlnghouse  Electric  Manufacturing 
Co.  was  given  llie  contract  to  supply  the  gen- 
erators,   dynamos   and    switchboards. 

Mankato.  Minn.— Gmdlng— H.  F.  Balch,  at 
about  $11111.000.  for  grading  near  Savage  for 
the  Dan   Patch  Electric  Line. 

St.  Joseph,  Mo. — Sewers. — Contracts  for 
district  sewers  have  been  let  as  follows:  In 
District  No.  64.  G.  O.  Sklllhred;  District  No. 
BT.    awarded    to   G.    O.    Skillbred;    in    District 


No.  48.  awarded  to  E.  S.  Mlgnery:  In  District 
No.  11.5.  awarded  to  J.  H.  Hartman;  In  Dis- 
trict No.  50.  awarded  to  .lames  .Marnell. 

Fargo.  N.  Dak. — Sewers. — .lames  Kennedy, 
for  c<uiNiru<-tlng  sewer  in  11th  St.  and  a  sew- 
er In  7th  Ave.:  C.  H.  Porrltt.  for  sewer  In 
Stli  .\ve. ;  &'.  W.  Haggort.  for  sewer  In  12th 
SI. 

Salem,  N.  H.— Macadam  Road.  —  Edward 
Adams.  North  Andover.  .Mass..  for  construct- 
ing  4.0110    ft.   of   macadam    road   here. 

Elizabeth.  N.  J.— Sewer  — McCloud  &  Co.. 
Ellzali.lh.  al  $173,965.  for  constructing  inter- 
cepting sewer  for  city.  Work  Includes  2.560' 
.|4"_S-  to  13'  deep;  1.140'  42"— 4'  to  11':  350' 
4U"— Av.  16':  l.OOir  3S"— 12'  to  16';  1.300'  38" 
—16'  to  25':  700'  3S"— 16':  90U'  36"— 15'  to  24': 
.iOO'  34"— 16'  to  24';  2. 150'  32"— 16'  to  25': 
1,200'  30"— 25';  250'  30"— 17'  to  24':  250'  28"— 
17'   to   24':    200'  28"- 24'. 

Albany,      N.     Y Road     Work.- Additional 

contracts  for  state  road  work.  bids  for 
which  were  opened  Nov.  9.  11  and  13.  by 
FredericJ<  W.  Skene.  State  Engineer  and  Sur- 
veyor have  been  let  as  follows:  Road  No. 
564.  5.02  miles.  Brown  &  Lowe.  Schenectadv. 
N.  Y..  $47,149  (for  svenite):  Road  No.  585. 
3.93  miles.  H.  V.  Snroul.  Peekskill.  N.  Y.. 
$36,841:  Road  No.  612.  2.92  miles.  Joseph 
Walker.  New  Paltz.  N.  T.  $29,323;  Road  No. 
627.  S.I  miles.  .1.  E.  Consaulus.  Saugerties.  N. 
Y  .  $56,474:  Road  No.  635.  5.04  miles.  Monroe 
Roads  Co..  Pittsford.  N.  Y.,  $37,919:  Read  No. 
636.  3.16  miles.  Hulihan  &  Daley,  RochesKr 
N  Y..  $211,563;  Road  No.  642.  6.9  miles.  Jo- 
seph Dunfee.  Syracuse,  N.  Y..  $84,583;  Road 
No  644.  .73  miles.  F.  W.  Knickenburg.  Buf- 
falo. N.  Y..  $8,417:  Road  No.  645.  4.64  miles. 
Booth  &  Flinn.  Pittsburg.  Pa..  $56,434;  Road 
No.  646.  4.12  miles.  Joseph  Walker.  New 
Paltz.  N.  Y..  $32,852;  Road  No.  654.  5.35  miles. 
Central  &  Eastern  Construction  Co..  Albany. 
N.  Y..  $54,042:  Road  No.  663.  4.42  miles.  John 
H.  Gordon.  Albany.  N.  Y.,  $48,234  (for  lime- 
stone); Road  No.  681.  5.23  miles.  P.  D.  Con- 
ley,  Ithaca.  N.  Y.,  $57,333:  Road  No.  685.  5.23 
miles.  Stewart-Kerbau.gh-Shanley  Co..  527 
Fifth  Ave..  New  York.  $57,423;  Road  No.  690, 
4.25  miles.  J.  E.  Consaulus.  Saugerties.  N. 
Y..  $28,480;  Road  No.  708,  4.68  miles.  John 
Harrigan,  New  York  City.  $35,541;  Road  No. 
713.  5.13  miles.  Beliew-  &  Jlerritt  Co..  Tuck- 
ahoe.  N.  Y..  $38,706:  Road  No.  714.  5.37  miles. 
Greece  Construction  Co..  Rochester.  N.  Y.. 
$56,945;  Road  No.  723.  4.72  miles.  Putnam  & 
Hare.  New  York  City.  $31,609;  Rood  No.  725, 
.9  miles.  Casev  &  Murray,  Rochester.  N.  Y., 
$14,112;  Road  No.  734.  5.15  miles.  Spuvten 
Duvvil  Construction  Co..  New  Y'ork  City. 
$361324:  Road  No.  736.  4.12  miles.  Shanley- 
Morrissev  Co.,  New  York  City.  $28,105:  Road 
No.  737.  5.79  miles.  Chambers  &  Grady. 
Rochester.  N.  Y..  $47,878:  Road  No.  747.  5.91 
miles.  John  Harrigan.  New  York  City.  $55,- 
635:  Road  No.  750.  5.95  miles.  Joseph  Dun- 
fee.  Syracuse.  N.  Y..  $59,003:  Road  No.  754, 
1.46  miles.  Stewart-Kerbaugh-Shanley  Co., 
527  Fifth  Ave..  New  Y'ork  City.  $12,567:  Road 
No.  784.  3.12  miles.  Malloy  &  Davis.  Schenec- 
tadv. N.  Y..  $31,431:  Road  No.  788.  7.32  miles, 
^lallov  &  Davis.  Schenectady.  N.  Y..  $64,227: 
Road  No.  794.  10.14  miles.  Heni-v  J.  Mullen, 
.lamaica.  N.  Y..  $87,876:  Road  No.  795,  6.2 
miles.  Beliew  &  Jferritt.  Tuckahoe.  N.  Y.. 
."549  903:  Road  No.  796.  4.62  miles.  Thomas  O"- 
Hern.   Yonkers.   N.  Y..  $36,825. 

Albany.  N.  Y. — Barge  Canal  Work. — Con- 
tracts for  work  on  New  York  State  barge 
canal,  bids  for  which  were  opened  Nov.  17 
and  18.  have  been  let  as  follows:  Contract 
40.  improvement  of  Erie  canal  from  Lock- 
port  to  Sulphur  Springs  guard  lock,  to  the 
I'nited  Engineering  &  Contracting  Co..  New- 
York,  for  $2,166,298.  Contract  41.  east  of 
Rochester,  to  Butler  Bros.-Hoff  Co..  New 
Y.irk.  for  $281,330.  Contract  46.  from  Fox 
Ridge.  Cayuga  County,  to  Salem.  Wayne 
Countv.  to  the  Kinser  Construction  Co.,  of 
Fort  Edward.  N.  Y..  for  $1,212,833.  Contract 
47.  in  Cavuga  Countv.  to  the  Crowell  * 
Sherman  Co.,  of  Cleveland.  O..  for  $1,262,638. 
Contract  68.  construction  of  dams  and  locks 
in  the  upper  Hudson,  to  Shanley-Morrissey. 
Inc..  of  New  York,  for  $1,018,323. 

Brooklyn,  N.  Y. — Paving. — John  O'Grady, 
Brooklvn,  at  $4.25  per  cu.  yd.,  for  concrete 
foundation  and  $2.35  per  sq.  yd.  for  granite 
pavement  on  Grand  St.;  contract  amounts  to 
about   $25,000. 

Cincinnati,  O. — Road  Work.  -County  Com- 
missioners have  awarded  following  ct^ntracls: 
Repair  of  Lee's  Creek  Road.  Harrison  and 
Crosby  Townships.  Nugent  &  Tlines.  $4,539; 
improvement  of  Rapid  Run  Road.  Delhi 
Tmvnshlp.  John  Funke.  $2,494;  repair  of 
Wlelio  Road.  Columbia  Township.  Jolin  Sny- 
der. $2,141;  repair  North  Bend  Road.  Spring- 
tleld   Town.-ship.  W.  P.  Flynn.   $1,127. 

Gallon.  O.— Sewer. — H.  J.  Glover.  Lorain. 
O..  at  about  $22,000.  for  constructing  trunk 
sewer. 

Springfield,  O.— Sewer.— Gould  &  Wright, 
Toledo.  O.,  at  $10,461  and  $6,170,  for  con- 
structing two  sewers  here. 

Steubenvllle,    O.    —   Warehouse.    —  James 


Coyne,  at  $17,000,  for  erecting  brick  and  Iron 
warehouse   for  .Mozellc-Johngon   Co. 

Toledo,  O.— Filter  Plant  Work— A.  Bentley 
&  .Sons  Co..  Toledo,  at  $41,358.  for  work  at 
<-lty  niter  plant. 

Anadarko,  Okla.— Power  Plant,  Etc. — 
O'Nell  Engineering  Co..  Dallas,  Tex.,  for  Im- 
provements to  cost  about  $85,000.  and  to  In- 
clude constructing  dam,  extending  light, 
»water  and  sewer  systems. 

Youngstown,    O. — Paving. — Kennedy    Bros., 

at  $1S.S59.   for  paving  High  St. 

Bartlesvllle,  Okla.— Bridge— E.  A.  Hanna, 
at  $2,054.  for  constructing  iron  bridge  on  con- 
crete abutments  over  Turkey  Creek  for 
coiintj'. 

Oklahoma  City,  Okla. — Paving  Work. — Con- 
tracts aggrfgating  $813,789  for  street  Im- 
provement work  for  this  city  have  been  let  as 
follows:  .Asphalt  pa\'ement.  Conway  Paving 
Co..  138  Washington  St..  Chicago.  III.,  $217.- 
159:  Parker- Washington  (."o.,  4500  Duncan 
Ave..  St.  Louis,  Mo.,  $418,820,  and  Cleveland- 
Trinidad  Paving  Co..  Cleveland.  Ohio,  $27,099: 
for  alley  brick  pavement.  .loseph  A.  Hanna 
Co..  of  Oklahoma  City,  about  $1,800;  for 
grading  streets  and  alleys  a  distance  of 
about  14  miles,  Bennett  &  Acklln  Co..  and  J. 
R.  Alley  Co..  at  $50,000.  Total  cost.  $813,879. 
W.  C.   Burke  is  City  Engineer. 

Shawnee.  Okla.— Paving  Work.— This  city. 
F.  IJ.  Brown.  City  Engineer,  on  Oct.  31.  let 
contract  for  brick  and  asphalt  pavement 
work  at  following  bids:  Asphalt  amounting 
to  37.790  sq.  yds.  at  $2.17  per  sf|.  yd.:  brick 
amounting  to  20.788  sq.  yds.  at  $1.94  per  sq. 
>*d.:  curb  and  gutter  amounting  to  27.000  lln. 
ft.  at  70  cts.  per  lin.  ft.;  marginal  curb.  15.- 
000  lin.  ft.,  at  25  cts.  per  lin.  ft.:  intake 
basins.  67  at  $2.27  per  vertical  ft.;  castings 
amounting  to  40.000  lbs.  at  4  cts.  per  lb.; 
manholes.  23  at  $4.00  ner  vertical  ft.  This 
and  the  contract  awarded  .Tune  20  make  an 
aggregate  of  about  11  miles  of  paving.  In 
addition  to  the  above,  contracts  will  shortly 
he  let  for  about  eight  miles  more  of  pacing, 
all  asphalt,  making  a  total  of  about  19  miles. 

Erie,  Pa. — Dock. — McClintic-Marshall  Co., 
Pittsburg.  Pa.,  at  $12,290.  for  constructing 
dock  here. 

Monongahela.  Pa.  —  Electric  Railwav. — 
Piehl  &  Miller.  Wabash  Bldg..  Pittsburg.  Pa., 
for  constructing  14  miles  of  electric  railway 
for  the  Monongahela  &  Carroll  Street  Ry.  Co. 

New  Cumberland.  Pa.  —  Sewers. — N.  F. 
Reed,  for  constructing  sewers  for  this  place. 

Lemmon.  S.  Dak. — Water  Works  Plant.— 
J.  A.  Hunt,  for  the  concrete  work  and  the 
superstructure  for  the  water  works  plant. 

Rogersville.  Tenn. — Pike  Roads. — Patten. 
Turner  &  Co..  for  constructing  pike  roads  for 
Hawkins  County. 

Austin.  Tex. — Bridge. — William  P.  Carmi- 
chael  Construction  Co..  St.  Louis.  ^lo..  at 
$176,490.  for  construction  of  a  bridge  across 
the  Colorado  River  at  Columbus  Ave.  The 
structure  will  be  942  ft.  long.  48  ft.  wide 
and  will  be  built  of  steel  and  reinforced  con- 
crete. 

EI  Paso,  Tex. — Bridges. — EI  Paso  Bridge  & 
Iron  Co..  for  constructing  two  steel  bridges 
in   the  upper  valley   for  count>'. 

Houston,  Tex. — Pump. — Nordberg  Co..  at 
$47,500.  for  furnishing  city  with  15.000.000- 
gallon  pump. 

Temple.  Tex. — Pumping  Station. — H.  D. 
McCoy.  Cleburne.  Tex.,  for  building  a  new 
brick  pumping  station  for  the  city  w^ter 
works  system. 

Clarkson,  Utah.— Water  Works— Wheel- 
wrl.ght  (Construction  Co..  2476  Washln.gton 
Ave.,  (^.gden.  Utah,  for  constructing  water 
works  for  this  town.  System  will  consist  of 
.about  9H  miles  of  pipe  line;  concrete  reser- 
voirs are  also  to  be  built.  Pipe  for  the  sys- 
tem will  be  furnished  by  the  Ogden  Sewer 
Pipe  &  Clay  Co..   Ogden. 

North  Yakima,  Wash. — Bridge.  —  Burrell 
Bridge  vt  Construction  Co..  Seattle.  Wash., 
at  following  bid  for  constructing  bridge  over 
Yakima  River  at  Parker;  Concrete  piers. 
$1,150.  or  $12.95  per  cu.  yd.:  210-ft.  span.  $2.- 
39S;  4S-ft.  span.  $200;  steel  floor  beams.  $60 
each. 

Spokane,  Wash. — Railway  GVading. — Coch- 
rane &  Woodson,  for  grading  12  miles  of 
right  of  way  of  North  Coast  Ry.  Co..  west  of 
Kennewick:  Case  &  Esback  received  con- 
tmct  for  grading  eight  additional  miles. 

De  Pere,  Wis. — Sewer. — Thomas  Conley,  at 
$1.10  per  lln.  ft.,  for  constructing  900  ft.  of 
30-in.   iiipe  sewer. 

Mullins,  W.  Va. — Railriiad  Work. — Virginia 
Ry.  has  let  contracts  amounting  to  about  $1.- 
000.000  for  constructing  .a  branch  from  Mul- 
lins to  Pemberton.  The  contractors  are  as 
follows;  Carpenter  &  Boxley.  15  miles;  Ma- 
son. Hanger  &  Co..  five  miles:  Towles  & 
Boxley,  two  miles;  J.  S.  Lipscomb,  three 
miles. 
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PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States 

Batesvilte,  Ark. — County  Commissioners  are 
to  erect  six  steel  bridges.  A.  il.  Lund,  Lit- 
tle Rock,  ArU..   is  Engineer. 

Los  Angeles,  Cal, — Residents  of  South  Pas- 
adena are  asking  that  $50,000  bridge  be  built 
over  the  Arroyo  Seco  at  Lincoln  Park. 

Marshalltown,  la. — City  and  county  are  to 
jointly  eri-ct  bridge  at  13th  St.  to  cost  $3,000. 

Cedar  Rapids,  la. — City  Council  is  taking 
steps  to  secure  construction  of  a  bridge  at 
3rd  Ave. 

Des  Moines,  la. — Surveys  have  been  made 
for  bridge  to  be  erected  by  U.  S,  War  De- 
partment over  North  River  to  Fort  Des 
Moines. 

Sioux  City,  la. — Plans  of  City  Engineer 
Skeels  for  viaduct  on  Wall  St.,  between  4th 
and  Grand  Sts..  have  been  submitted  to  State 
Board  of  Railroad  Commissioners. 

Peoria,  III. — Peoria  &  Pekin  Union  Ry., 
Stanley  Millard,  Chief  Engineer,  Peoria,  has 
approved  plans  for  a  new  steel  double  track 
bridge  to  be  erected  over  the  Illinois  River 
and  construction  work  is  to  be  started  in 
the  spring.  The  bridge  will  cost  about  $525,- 
000. 

Leavenworth,  Kan. — At  recent  election  it 
was  vr.teil  t.i  build  three  concrete  bridges. 

Lawrence,  Mass, — State  Railroad  Commis- 
sioners gave  public  hearing  No.  23  on  the 
plans  of  Prof.  G.  F.  Swain.  Massachusetts 
institute  of  Technology.  Boston,  for  the  pro- 
posed bridge  over  the  Merrimac  at  this  city. 
Cumberland,  Md. — Pennsylvania  &  Mary- 
land Electric  Ry.  will  erect  an  iron  bridge 
over  the  Casselman  River  at  Garrett  Park. 
It  will  have  a  140-ft.  span. 

Takoma  Park,  Md.  (P.  O,  Washington,  D. 
C.) — Follov.-ing  liids  were  received  Nov.  11 
I'.v  Town  Clerk  for  constructing  reinforced 
concrete  bridge  over  Sligo  Branch:  William 
A.  Frv,  $14,185;  Washinston  Sanitarium  As- 
sociation, $11,944:  Lake  Stone  Co.,  $12,778. 

Oxford,  Me. — .John  Robinson,  owner  of  the 
local  woolen  mills,  is  stated  to  have  offered  to 
build  a  bridge  over  the  Little  Androscoggin, 
provided  tlie  proposed  electric  railway  con- 
necting Mechanic  Falls  with  Norway  and 
South  Paris  be  built  through  Oxford. 

Grand  Rapids,  Mich. — L.  W.  Anderson,  City 
Engineer,  has  plans  under  way  for  a  foot- 
bridge over  the  Grand  Trunk  tracks  to  cost 
several  thousand  dollars. 

St.  Paul,  Minn. — City  Park  Board  has  rec- 
ommended that  concrete  bridge  be  built  at 
Lexington  Ave.  over  the  Great  Northern  Ry. 
to  replace  the  present  structure  at  that  place. 
Cincinnati,  O. — City  Bridge  Engineer  Mor- 
ris has  estimated  cost  of  repairing  Liberty  St. 
viaduct  at  $32,882:  this  includes  bracing  and 
re-enforcing  steel  columns  and  coticrete 
work. 

Cleveland,  O.— R.  W.  Hoffman.  City  En- 
gineer, is  working  on  plans  for  a  1.700-ft. 
bridge  to  eliminate  Nickel  Plate  Ry.  crossing 
at  "«'.  2'ith  St.  and  Walworth  Run.  The 
bridge  will  cost  about  $350,000. 

Fremont,  O.— Lake  Shore  Electric  Ry..  F. 
W.  Coen.  Superintendent,  is  having  plans 
made  for  a  new  bridge  to  be  erected  in  this 
city.  Hearing  on  the  matter  will  be  held  by 
County  Commissioners  on  Nov.   30. 

Youngstown,  O. — Conference  is  to  be  held 
between  F.  M.  Lillie.  City  Engineer,  and 
engineers  of  the  B.  &  O..  the  Erie,  and  the 
Pennsylvania  R.  R..  looking  to  the  elimina- 
tion of  the  Spring  Common  grade  crossing. 

Portland,  Ore. — Council  has  passed  ordi- 
nance to  call  a  special  election  to  vote  on 
issuing  $2,000,000  of  bonds  for  the  construc- 
tion of  a  high  bridge  over  the  Williametto 
River,  as  recommended  by  Ralph  Jlodjeski. 
Consulting  Engineer.  Monadnock  Bldg..  Chi- 
cago. 111.  The  proposed  bridge  is  to  be  of 
the  bascule  tvjie  with  central  span  96  ft. 
above  low   water. 

Philadelphia,  Pa. — The  Survey  Committee 
of  the  City  Council  has  passed  an  ordinance 
for  the  construction  of  a  bridge  over  the 
Chestnut  Hill  branch  -of  the  Pennsylvania 
R.  R..  at  Roberts  Ave.,  to  cost  $40,000. 

Brownsville,  Tex. — Plans  for  the  proposed 
bridge  over  the  Rio  Grande  at  this  place  are 
stated  to  have  been  practically  completed. 
The  bridge  will  be  built  for  the  St.  Louis. 
Brownsville  &  Mexico  R.  R..  of  which  .1.  N. 
Miller.  Kingsville.  Tex.,  is  General  Manager. 
Fort  Worth,  Tex.— City  and  County  is  to 
be  asked  to  construct  a  second  bridge  over 
the  Trinitv  River  to  connect  the  city  with 
North    Fort    Worth. 

Bowling  Green,  Va, — County  Supervisors 
have  approved  plans  of  Roanoke  Bridge  Co.. 
Roanoke.  Va..  for  a  steel  bridge  to  be.  erected 
over  the  North  Anna  River. 


Railroads. 

Items  Arranged  Alphabetically  by  States. 

Birmingham,  Ala. — Local  press  reports 
state  that  the  Southern  Ry.  will  soon  begin 
double  tracking  its  line  between  tills  city 
and  Washington  City.  W.  H.  Wells,  Wash- 
ington, D.  C,  is  Engineer  of  Construction, 
Southern   Ry, 

Denver,  Colo, — Announcement  has  been 
made  that  $10,000,000  of  the  new  bond  Issue 
of  the  Denver  &  Rio  Grande  R.  R.,  has 
been  underwritten  and  that  the  money  will 
he  used  to  complete  the  Western  Pacific  Ry. 
The  latter  is  virtually  an  extension  of  the 
D.  &  R.  G.,  being  constructed  from  Salt 
Lake  City  to  San  Francisco,  V.  G.  Boguo. 
Mills  Bldg.,  San  I-'rancisco.  Cal.,  is  Chief 
Engineer. 

Denver,  Colo. — Colorado  &  Southern  Ry., 
H.  W.  Cowan,  Chief  Engineer,  Denver.  Is 
stated  to  be  about  to  purchase  15,000  to  18,- 
000  tons  of  rails  for  new  works.  The  prin- 
cipal improvement  which  will  probably  be 
made  is  the  building  of  a  new  line  between 
Pueblo  and  Walsenburg.  The  extension  of 
the  Fort  Collins  branch  to  Cheyenne  will  also 
proViably  be  carried  out  in  a  short  while. 

San  Diego,  Cal, — Local  Harbor  Commis- 
sioners are  to  have  surveys  made  to  estab- 
lish high  tide  line  all  the  way  around  the 
bay.  The  State  Harbor  Commissioners,  Sac- 
ramento, also  propose  to  construct  a  36-mile 
belt  line  around  the  bay,  the  railroad  to  be 
owned  by   the  State. 

Douglas,  Ga. — Georgia  &  Florida  Ry.  has 
let  contracts  for  the  construction  of  30  miles 
of  road,  and  a  steel  bridge  over  the  Alta- 
maha  River.  G.  B.  Hazelhurst,  Douglas, 
Ga.,  is  Chief  Engineer. 

Americus,  Ga, — Local  Board  of  Trade  is 
formulating  plans  for  building  a  branch  line 
20  miles  long  from  Vienna  to  a  connection 
with  tlie  Atlanta,  Birmingham  &  Atlanta  R. 
R..  'W.  A.  Kennon,  Division  Engineer,  Fitz- 
gerald, Ga. 

Pocatello,  Idaho. — Directors  of  Minidoka  & 
Southwestern  R.  R.  have  recommended  the 
extension  of  the  present  line  to  Wells,  Nev. 
The  road  is  controlled  b.v  the  Oregon  Short 
Line  R.  R.,  of  w'hich  J.  P.  Congdon,  Poca- 
tello, is   Supervising  Engineer. 

Boise,  Idaho. — Local  press  reports  state 
that  the  Idaho  Railway  &  Navigation  Co. 
has  secured  necessary  capital  and  greater 
part  of  its  right  of  w.a>"  for  the  immediate 
construction  of  its  new  l^ranch  line  to  tap 
southeastern  Washington  and  eastern  Ore- 
gon. 

Weiser,  Idaho, — Pacific  &  Idaho  Northern 
Ry..  R.  E.  Merrick.  Chief  Engineer,  Weiser, 
Idaho,  is  to  take  up  matter  of  constructing 
its  proposed  extension  from  Evergreen  to 
.Meadows  Valley  and  from  there  the  con- 
struction of  a  branch  line  in  Long  Valley. 

Pana,  III. — Cleveland.  Chicago.  Cincinnati 
&  St.  Louis  Ry.,  W.  II.  Duane,  Chief  Engi- 
neer, Cincinnati,  O.,  is  contemplating  double 
tracking  its  line  between  this  city  and 
Terre  Haute.  The  road  has  doutjie  track 
from  Pana  to  St.  Louis  and  doui)le  track 
from  Terre  Haute  to  Indianapolis  and  the 
connection  between  tlie  two  points  means 
better  transportation  facilities  for  all  lines. 
The  connection  will  mean  double  track  from 
St.  Louis  to  Indianapolis. 

Garden  City,  Kan, — Construction  work  on 
the  Nebraska.  Kansas  &  Southern  R.  R.,  is 
to  be  started  here  this  month,  according  to 
a  statement  of  A.  F.  McCarty.  promoter  of 
the  compan>'.  The  construction  company 
will  build  the  first  mile  of  grade  out  of 
town,  and  then,  from  there  on.  sub-contrac- 
tors will  be  given  the  work.  Baxter  Brown, 
St.  Louis.  Mo.,  Is  the  Engineer. 

Paducah,  Ky. — Mass  meetings  of  citizens  of 
Paducah.  Wickliffe,  Barlow,  La  Center  and 
Maxon  Mills  have  been  held  to  raise  bonuses 
for  the  construction  of  the  Kentucky  &  Ohio 
River  R.   R.,  from  this  city  to  Wickliffe. 

Monroe,  La. — .\dvices  from  this  city  state 
that  the  Louisiana.  Arkansas  &  Gulf  Ry. 
will  shortly  build  an  extension  from  Ham- 
burg to  Pine  Bluff.  Ark.,  about  60  miles.  E. 
T.  Bond  is  Chief  Engineer  at  Bastrop,  La. 

Springfield,  Mass. — Boston  &  Albany  R.  R.. 
T.  F.  Deems,  General  Superintendent  ^lotive 
Power.  New  York,  has  secured  site  in  W'est 
Springfield,  on  which  to  erect  a  70-stall 
round   house. 

Hibbing,  Minn,— It  is  reported  here  that 
the  Great  Northern  Ry.,  A.  H.  Hogeland, 
Chief  Engineer,  St.  Paul.  Minn.,  will  shortly 
let  a  contract  for  the  extension  of  its  line 
from  Nashwauk  to  Grand  rtapids.  At  pres- 
ent the  Great  Northern  Ry.  runs  a  branch 
line  from  Hibbing  to  Nashwauk.  a  distance 
of  14  miles.  The  extension  from  Nashwauk 
to  Grand  Rapids  would  require  about  20 
miles  of  railway  construction. 

Marceline,  Mo. — Atchison.  Topeka  &  Santa 
Fe    Ry.    will    probably    resume    the   building 


of  Its  second  track  (short  line)  through  Mis- 
souri early  next  year.  This  work  was  sus- 
pended some  time  ago.  The  second  grade  Is 
practically  completed  from  Fort  Madison  to 
Wyaconda.  Some  work  has  also  been  done 
between  Wyaconda  and  .Marceline.  Under 
favorable  conditions  it  Is  exi>ected  the  entire 
work  through  -Missouri  will  be  completed 
next  year. 

Dickinson,  N.  Dak — Committee  of  local 
Commercial  Club  Mayor  Geo.  M.  Frj'e, 
Chairman,  has  been  appointed  to  secure 
funds  for  making  a  preliminary  survey  for  a 
lallway  from  Dickinson  to  Lemmon. 

New  York,  N.  Y.— It  is  reported  here  that 
the  Delaware,  Lackawanna  &  Western  Ry. 
Is  planning  to  buy  a  connecting  line  which 
will  give  It  an  entrance  to  Chicago,  III.  The 
report  states  that  the  $25,000,000  worth  of 
Improvements  now  under  way  on  different 
parts  of  the  system,  together  with  other  Im- 
provements to  be  commenced  next  year,  will 
be  followed  by  the  extensli>n  of  the  Lacka- 
wanna lines  to  Chicago. 

Clinton,  Okla.— Clinton  &  Oklahoma  West- 
ern Ry..  with  $500,000  capital  stock  and 
headquarters  at  Clinton,  has  been  chartered 
and  proposes  to  build  a  steam  road  from 
Clinton  northwest  to  Guymon  and  south- 
east to  Lehigh,  a  distance  of  400  miles.  The 
istimated  cost  of  the  road  Is  $10,000  per 
mile.  The  incorporators  are  T.  J.  Nance,  E. 
.\.  Humphrey  and  .1.  T.  Bradford,  of  Clinton, 
tnd  C.  C.  Goodman,  of  Fort  Smith,  Ark. 
The  Orient  system  Is  reported  to  be  backing 
the  project. 

Lawton,  Okla. — Plans  are  reported  under 
way  for  new  construction  work  on  the  Law- 
ton,  Wichita  Falls  &  Northwestern  Ry. 
Charles  Oth,  Engineer.  Randlett,  Okla.  Work 
on  the  road  Is  now  under  way  and  part  of 
the  line  from  Wichita  Falls  to  Frederlch. 
Okla.,  is  in  operation. 

Chambersburg,  Pa, — Cumberland  Valley  R. 
R.,  T.  .1.  Brereton.  Engineer,  Chambersburg, 
will  shortl.v  commence  the  construction  of  an 
overhead  freight  line  through  this  place  to 
cost   $1,000,000. 

Abilene,  Tex — Abilene  &  Ballinger  R.  R. 
has  let  contracts  for  grading  from  Abilene 
to  Winters,   Tex. 

El  Paso,  Tex.— San  Diego,  El  Paso  &  St. 
Louis  R.  R.  Co.  has  been  incorporated  with 
a  capital  stock  of  $100,000,  and  proposes  to 
build  a  line  about  100  miles  long  northeast 
from  El  Paso.  The  incorporators  are  A. 
Courchesne,  James  A.  Dick,  W.  C.  Davis, 
Horace  B.  Stevens,  Z.  T.  White,  L.  E. 
Booker,  J.  J.  Mundy.  W.  Cooley,  J.  A. 
Smith.  .John  A.  Happer.  W.  .1.  Harris  and 
Irvin  .John,  all  of  El  Paso.  Tex. 

Richmond,  Va. — Richmond,  t'rbanna  & 
Peninsular  Ry.  Co..  1113  East  Main  St.,  has 
voted  an  issue  of  $300,000  in  stock  and  $500,- 
000  in  bonds.  The  company  proposed  to 
build  a  gasoline  motor  line  from  West  Point 
to  Urbanna  on  the  Rappahannock  River, 
throu.gh  the  counties  of  King  William,  King 
and  Queen.   Gloucester  and  Middlesex. 

Everett,  Wash. — Advices  from  this  city 
state  that  the  Great  Northern  Ry.,  A.  J. 
Hogeland,  Chief  Engineer,  St.  Paul,  Minn., 
has  plans  in  course  of  preparation  for  the 
construction  of  a  tunnel  12  miles  long  to 
pierce  the  Cascade  Mountains  at  a  point 
some  distance  east  of  the  entrance  of  the 
existing  bore  and  to  emerge  on  this  side 
near  the  town  of  Scenic.  The  work  is 
planned  to  reduce  grade  and  to  eliminate 
the  roundabout  murse  now  followed  by  the 
road. 

Electric  Railways. 

Items  Arranged  Alphabetically  by  States. 

phoenix,  Ariz. — T.,ocal  press  reports  state 
that  .a  company  known  as  the  Mercantile 
Transportation  &  Smelting  Co..  of  Chicago, 
III.,  is  to  construct  an  electric  railway  from 
Maricopa  to  the  Gulf  of  California.  Ne- 
gotiations are  stated  to  be  under  way  to 
secure  a  concession  for  the  line  from  the 
Mexican     Government. 

Berkeley,  Cal  —  Southern  Pacific  Co.  has 
applied  to  Town  Trustees  for  franchises  to 
extend  three  through  town  electric  lines. 
The  company  is  .said  to  be  planning  to  ex- 
iiend  $2,000,000  for  new  lines  and  changes 
In  the  city. 

Corte  Madera,  Cal.— Citizens  of  Western 
San  Rafael.  San  Anselmo.  Ross  and  Kant- 
field  may  organize  a  stock  company,  to  build 
a  street  car  line  between   the  towns. 

Los  Angeles,  Cal — Los  Angeles  &  Mt. 
Washington  Ry.  Co.  has  been  chartered  with 
a  capital  stock  of  $150,000.  Robert  Marsh, 
J.  E.  Marsh.  A.  St.  C.  Perrv.  Henry  J.  Ste- 
vens and  John  Howze  are  the  incorpora- 
tors. 

Modesto,      Cal Prelimln.ary      steps      have 

been  taken  for  building  an  interurban  line 
between  Stockton  and  Modesto  by  way  of 
French     Camp.     Atlanta     and     Escalon.       A 
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hrnnch  llii'?  connoctlnR  with  RIvprbnnk  or 
Oakdnlp  Is  also  proposed.  Surveys  are  to 
be  inado  at  once  and  i-lRht  'if  way  secured. 
W,  II.  Kllllam,  SeiTclary  fliambcr  of  Com- 
iiicrri'.    MiKlest<>.    Is  Interested. 

Pasadena,  Cal.— The  ra.ssadciia  Rapid 
Transit  I'o.  Is  being  organized  here  for  the 
pur,  ose  of  building  an  electric  railway  be- 
tween Pasadena  and  Los  .Xngeles.  It  I." 
proposed  to  utilize  the  old  rasa<lena-I.os  .\n- 
geles  Cycleway  and  right  of  way  lo  the  new 
road.  The  com]  any  Is  to  be  capitalized  at 
$.•!, 000,000.  Hiiiace  M.  Dobbins  Is  Presi- 
dent. 

San  Frsr.c'sco,  Cal.— Reports  from  this 
city  stite  ibat  a  lompany  has  been  organ- 
ized here  vlth  $12.0110.000  capital  stock  for 
the  puipose  of  constructing  an  electric  rail- 
way from  San  Francisco  through  Sacra- 
mento to  Lake  Tahoe.  The  project  is  re- 
ported as  being  promoted  by  \V.  B.  Porter- 
field.  President  of  the  U.  S.  Trust  Co..  Los 
Angeles.    Cal. 

Stockton,  Cal — Stockton  Terminal  &  East- 
ern U  It.  has  been  incorporated  with  a 
capital  stock  of  $S00.OO0.  and  proposes  to 
build  a  road  from  Stockton  to  Jenny  Llnd. 
The  total  length  will  te  about  30  miles. 
The  directors  of  the  company  are:  A.  Shane. 
Indianapolis;  W.  H.  Newell.  Stockton:  A.  A. 
Grant.  Sonora;  M.  J.  Condon.  Berkeley;  E. 
F  Davis.  S.  L.  Steidley.  Oakland;  J.  E. 
Adams.  Berkeley;  Robert  F.  Burns,  Berke- 
ley;   R.    V.    Uixon.    Oakland. 

San  Pedro,  Cal.— E.  U.  Seward  and  Wil- 
liam Peck  have  asked  fianchise  for  a  street 
railway  line  to  connect  with  the  Point  Fir- 
mln  system  at  loth  St.,  and  thence  to  the 
north  "side   of   the   city. 

Golden,  Colo.— Lookout  Mountain  Ry.  Co. 
has  applied  to  city  council  for  franchise  on 
certain  stieets.  According  to  plans,  the  pro- 
posed raJlwav  will  connect  with  the  Den- 
ver &  Northwestern  and  run  to  the  city 
limits.  Then,  by  a  series  of  switches  and 
loops,  the  new  line  will  climb  to  the  sum- 
mit of  Lookout  Mountain,  four  miles  west 
of    Golden,    and    1.700    ft.    higher. 

Atlanta,  Ga.— Atlanta.  Northwestei-n  Elec- 
tric Rv.  Co.  has  been  granted  permission 
to  issue  $1,200,000  of  stocks  and  bonds  lor 
the  purpose  of  constructing  a  line  from 
Atlanta  to  Cumming.  42  miles.  The  plans 
contemplate  a  line  from  Atlanta  to  Cum- 
ming. through  Roswell  and  Alpharetta.  Sev- 
eral extensions  are  also  contemplated. 

Atlanta,  Ga.— Construction  of  an  electric 
railway  to  connect  with  local  lines  at  Col- 
lege Park,  and  give  ser\'ice  from  Union  City 
and  Fairliurn  is  proposed  by  W.  T.  Rob- 
erts. Fairburn.  J.  H.  Harris,  Union  City. 
and  J.    C".    Longino.    Fairburn. 

Clinton,  la.— Clinton  Street  Ry.  Co.  has 
been  securing  material  for  a  4,000-ft.  exten- 
sion  of  its  tracks  here. 

Alton,  111. — Alton,  Jacksonville  &  Peoria 
Rv.  Co.  has  increased  its  capital  stock 
from  JSOO,000  to  $2,000,000  and  will,  it  is 
said,  soon  resume  construction  work  on  its 
line  from  Godfrev  to  Jerseyville,  and  from 
the  latter  place  to  Jacksonville.  The  road 
has  bein  completed  from  Alton  to  Godfrey, 
seven     miles. 

Oregon,  HI. — Survevs  for  the  proposed 
electric  railway  from  Oregon  to  Paynes 
Point  have  been  completed  by  J.  B.  Ber- 
tolet.  County  Surveyor.  Partial  survey  from 
Paynes  Point  to  Stillman  Valley  has  also 
been   made. 

Chicago,  III.— Chicago  Railways  Co.,  181 
La  Salle  St..  has  completed  plans  for  a  new 
tunnel  in  La  Salle  St..  and  will  proceed 
with  the  work  as  soon  els  plans  are  ap- 
proved in-  city.  The  tunnel  will  be  lined 
with  concrete  and  will  cost  about  $1,000,- 
000. 

Kokomo,  Ind Survey  has  been  complet- 
ed and  maps,  profile,  etc..  are  being  prepared 
for  an  Interurhan  line  which  the  Kokomo 
Western  Traction  Co.  proposes  to  build  from 
Kokomo.  Ind..  to  Burlington.  Ind..  a  dis- 
tance of  l.iV4  miles.  The  line  will  open  up 
a  large  territory  of  as  rich  and  highly  Im- 
prov«5  land  now  entirely  without  facilities 
of  anv  kind.  The  company  will  handle 
all  passenger,  freight,  (local  and  car  load), 
express,  baggage  and  mall  from  this  terri- 
tory, and  have  decided  to  use  Independent 
gasoline  motor  cars  for  passenger,  bageage. 
express  and  mall,  and  gasoline  locomotive 
for  local  and  car  load  freight.  C.  C.  McPann 
of  Kokomo.  Ind..  President  and  General 
Manager,  states  that  he  is  now  taking  up 
the  financing  of  the  proposition  and  investi- 
gating the  different  equipment  and  mate- 
rial adat>ted  to  his  work,  regarding  which 
Information  and  quotations  will  be  apprecia- 
ted. 

Lawrence,  Kan.— Advices  from  this  place 
state  tliat  actual  work  on  the  proposed 
electric  line  connecting  Kan.sas  City  and  To- 
peka,    vlu    Lawrence   and   also    to   Independ- 


ence by  way  of  Lawrence,  will  begin  within 
60    days. 

Billings,  Mont.— Preliminary  surveys  have 
been  made  for  the  proposed  electric  rail- 
way from  this  city  to  Laurel,  and  construc- 
tion work  will  be  started  shortly.  It  Is  said. 
N.  S.  Poole  and  M.  E.  Eslep  are  Inter- 
ested. 

Gotdfleld,  Nev.  —  County  Commissioners 
h.ive  granted  a  franchise  for  a  street  rail- 
way in  this  city,  Columbia  and  Diamond 
Fields,   one  mile  from   the  line. 

Portland,  Ore.— Oregon  Electric  Co.,  Guy 
W.  Talbot.  General  Manager,  may  expend 
$600,000  the  coming  year  for  new  equipment 
and  extensions.  Part  of  this  money  will 
go  for  building  the  line  from  TigardvlIIe  to 
McMlnniville. 

El  Paso,  Tex. — El  Pa.<!o  &  Fort  Hancock 
R.  U.  Co.  haji  been  organized  with  a  cap- 
ital stock  of  $100,000.  and  proposes  to  build 
an  electric  railway  between  El  Paso  and 
Fort  Hancock.  Charles  N.  Bassett.  is  Presi- 
dent. 

Spottsylvania,    Va Company    may    be    or- 

giimzed  lure  to  build  an  electric  railway 
line  to  run  from  Fredericksburg  to  Spotts- 
ylvania and  on  to  Mineral  City,  in  Louisa 
County. 

Vancouver,  Wash. — Vancouver  Traction 
Co.  will  soon  commence  construction  work 
on  an  extension  of  its  electric  line  from 
Vancouver,  20  miles  north  of  La  Center, 
at  the  head  of  navigation  on  the  Lewis 
River.  The  line  is  to  be  a  part  of  a  100- 
mile  interurban  system  that  is  being  plan- 
ned for  Clark  County.  The  company  is  con- 
trolled by  the  Willamette  Valley  Co.,  A. 
Welch.  Manager.  Fenton  Bldg.,  Portland, 
Ore. 

Morrlsburg,  Ont.— J.  W.  AUiso,  Morris- 
burg,  is  reported  to  be  promoting  project 
for  building  an  electric  railway  from  this 
l>lace  to  a  connection  with  the  Ottawa  & 
New  York  Ry. 

Windsor,  Ont.— Windsor  Tunnel  &  Lake 
Erie  Electric  Ry.  Co.  is  seeking  franchise 
liere. 

Sewers. 

Items  Arranged  Alphabetically  by  States. 

Colfax,  Cal. — City  has  secured  water  sup- 
ply and  will  now  take  steps  to  install  a 
sewer    system. 

San  Diego,  Cal. — Work  is  to  be  started 
short  Iv  on  sewer  and  water  extensions  to 
cost    $65,000. 

Seima,  Cal. — City  received  24  bids  Nov. 
2.  for  constructing  its  sewer  system.  All 
but  the  following  were  rejected,  and  these 
were  held  for  final  consideration:  Stanley 
Contracting  Co.,  San  Francisco.  $34,203; 
Davis  &  Heuser.  Salt  Lake.  $34,056;  Heefy 
&  Murphv.  Oakland,  $33,892;  W.  F.  Harra- 
han,  San  Francisco.  $33,336.  W.  H.  Shafer. 
City    Engineer. 

Willows,  Cal. — Town  has  voted  to  is- 
sue  $30,000   of   bonds   for   a  sewer  system. 

Athens,  Ga.— City  has  decided  to  construct 
several  new  sewers,  which,  according  to  re- 
port of  City  Engineer  Barnett,  will  cost 
$6,471. 

Clinton,  la. — City  council  is  considering 
constructing  sewer  in  Distrct  No.  4.  Wm. 
E.     Hayes.     City    Clerk. 

AJton,  III. — Board  Local  Improvements  has 
taken  up  matter  of  constructng  State  St. 
sewer. 

Chicago,  III. — Engineering  Committee  of 
Trustees  of  Sanitary  District  of  Chicago. 
American  Trust  Bldg..  have  ordered  the 
erection  of  an  experimental  sewage  purifica- 
tion plant  at  92nd  St.  and  the  Calumet 
River,  to  cost  $3,000.  The  plant  will  have 
a  capacity  of  700.000  gallons  a  day  and 
will  be  lompleted  and  in  operation  within 
90    days. 

Farmer  City,  III. — Public  hearing  was 
held  Nov.  23.  preliminary  to  construction  of 
.ab((ut    one    mile    of    sewer. 

Hegewisch  (Sta.  Chicago),  III.— Village 
Hoard  has  passed  ordinance  for  installing 
complete  sewer  system.  Work,  however, 
may    not   be  done  until    next   season. 

Mendota,  III.— Council  is  considering  con- 
structing sewers  in  Monroe  St..  west  from 
Indian.a  .\ve. 

Fort  Wayne,  Ind — Board  Public  Works  is 
to  have  storm  sewer  constructed  in  Nebras- 
ka Ave. 

Franklin,  Ky. — City  has  voted  to  issue 
$20,000    of    bonds    for    constructing    sewers. 

Bowling  Green,  Ky — City  voted  Nov.  3 
on  Issuing  bonds  for  constructing  sewer  sys- 
tem. 

Lexington,  Ky, — City  has  voted  to  Issue 
$25,0110  of  bonds  for  sewer  construction, 
and  work    will  be   started  soon. 


Kansas  City,  Mo —City  will  Issue  $3,000,- 
000  of  bonds,  of  which  $300,000  will  be  for 
work  for  disposition  of  sewage. 

Mllford,  Mass.— Sewer  Commissioners,  C. 
II.  Waters,  Sui)erlntendent,  are  lo  extend 
sewer  on  West  A. 

Baltimore,  Md. — Sewerage  Commission  Is 
making  out  |  Ian  for  system  of  sanitary 
drainage  for  Forest  Paik.  Plan  calls  for 
a  tt.-mporary  disposal  plant  west  of  Gar- 
rison Ave.,  to  care  for  the  sewage  from 
1,000    houses. 

Jackson,  Mich.— City  has  voted  $40,000  for 
trunk  sewers. 

Trenton,  Mich. — Village  Trustees  are  con- 
sidering   installin"  sewer   system. 

St.  Paul,  Minn. — City  .Assembly  has  passed 
ordinance  providing  for  Issuance  of  $75,000 
of  bonds,  for  construction  of  Portland-Aldlne 
sewer   system. 

Pittsburg,  Mo — City  council  has  passed 
ordinance  for  constructing  additional  sew- 
ers. 

Springfield,  Mo.— Council  Sanitary  com- 
mittee plans  construction  of  two  new  sew- 
ers in  7th   ward. 

Grand  Forks,  N.  Dak.— City  Engineer  Is 
preparing  plans  for  trunk  sewer  in  De  Mers 
Ave. 

Wampsvllle,  N,  Y — George  S.  TIbbltts. 
City  Engineer,  Oneida.  N.  T..  has  completed 
plans  for  sewage  disposal  plant  for  new 
County   buildings  at    this   place. 

Ashtabula,  O — -Board  Public  Service  Is 
preparing  plans  for  sewer  in  West  Prospect 
St. 

Marlon,  O. — City  is  planning  to  enlarge  Its 
sewage  disposal  plant.  George  Dwyer,  City 
Engineer. 

Warren,  O — Ordinance  is  before  council 
for    constructing    storm    water    sewers. 

Holdenvilie,  Okla.— City  Engineer  has 
plans  under  way  for  a  sewer  system. 

Millville,  N.  J — State  Health  Board  has 
directed  that  this  place  must  have  Its  pro- 
posed sewage  disposal  plant  in  operation  by 
July   1.   1909. 

Cambridge  Springs,  Va, — State  Health  De- 
I>artment  has  refused  this  place  permission 
to  construct  sewer  system  until  sewage  dis- 
posal    plant    was    provided. 

Clintonville,  Pa. — Village  must  construct 
sewage  disposal  plant  before  installing  pro- 
posed system,  according  to  a  ruling  of  the 
State    Health    Department. 

Carbondale,  Pa. — City  is  considering  con- 
structing five  sewers  next  spring.  B.  R. 
Blair.    City    Engineer. 

Harrisburg,  Pa — jL,ynch  &  Hessenberger, 
at  $1,749.50.  was  low  bidder  Nov.  6,  for 
sewer  in  15th  St. 

St.  Clair,  Pa.— State  Health  Department 
has  refused  approval  of  plans  of  this  place 
for    a    sewer    system. 

Manning,  S.  C — R.  E.  &  E.  N.  Beaty. 
Engineers,  Georgetown,  S.  C.  are  to  make 
surveys  and  designs  for  a  sewer  system  for 
this    city. 

San  Antonio,  Tex — Contracts  are  tQ  be 
let  shortly  for  sewer  system  for  the  Pros- 
pect Hill  Improvement  District.  Bonds  for 
$45,000   for  the  work   here   have   been   sold. 

Winchester,  Va. — Election  is  to  be  held 
next  month  to  vote  on  $50,000  bond  issue  for 
constructing   sewers. 

Fond  du  Lac,  Wis. — City  Engineer  has 
been  instructed  to  prepare  specifications  for 
sewer    system    on    west    side   of    river. 


Water  Supply. 


items  Arranged  Alphabetically  by  States, 

Bisbee.  Ariz. — City  has  voted  to  Issue  $125.- 
000  of  bonds  for  water  works  extensions, 

Claremont,  Cal. — Citizens  Light  &  Water 
Co.  will  erect  $6,000  pumping  plant  and  sink 
new  well. 

Glendora,  Cal. — The  Glendora  Water  Co. 
has  been  Incorporated  with  a  capital  stock 
of  $75,000,  The  incorporators  Include  C.  C, 
Warren.  B,  W.  Glidden  and  F.  C,  Schiffman. 

Pasadena,  Cal. — El  Molino  Terrace  Land  & 
Water  Co.  has  been  incorporated  with  a 
capital  stock  of  $50,000.  The  incorporators 
are:  Frank  C.  Piatt.  R,  J,  Bird  and  I.  G. 
Piatt. 

San  Diego,  Cal. — Board  Public  Works  Is  to 
begin  construction  of  24-in.  main  from  5th 
and  University  .\ve.  to  old  town  reservoir. 

East  Point,  Ga.— City  has  voted  to  Issue 
bonds  In  the  sum  of  $85,000:  $50,000  to  be 
used  for  the  establishment  of  a  system  of 
water   works. 

Council  Bluffs,  la.— City  has  voted  $600,000 
of  bonds  for  municipal  water  works. 

Waverly,  la. — City  has  voted  to  Issue  $30.- 
000  of  bonds  for  rebuilding  the  water  works 
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and  electric  light  plants,  recently  destroyed 
by  fire.     J.   C.   Ralston  is  Engineer. 

Thornton,  la. — Citizens'  Committee  has 
been  appointed  to  take  steps  tor  securing 
water  works. 

Darlington,  Idaho. — Darlington  Water  Co. 
has   been   incorporated   with   capital  stock  of 

$4,000. 

Spirit  Lake,  la.— City  voted  $22,000  bonds 
fur   extension   of  the   water  works. 

Colfax,  III.— Village  Board  is  considering 
establishing  water  works. 

Grafton,  lit. — Village  Council  has  passed 
ordinance  for  construction  of  water  works. 

Hegewisch  (P.  O.,  Chicago),  III. — Water 
works  are  to  be  installed  here,  work  to  be 
started  at  once. 

Baldwin,  Kans. — City  voted  to  issue  bonds 
in  the  sum  of  $85,000  for  establishing  water 
works. 

Wichita.  Kan. — City  has  voted  bonds  for 
$S50.000  water  works. 

Carsonville.  Mich. — Town  has  bonded  for 
SI, "..000  for  establishing  water  works. 

Chicopee,  Mass. — City  Council  has  voted  to 
ask  legislative  leave  to  issue  $2S.000  of  bonds 
for  water  works   extensions. 

Bird  Island,  Minn. — City  Council  will  ex- 
tend water  mains. 

Carl  Junction,  Mo. — Michel-Cooke  Engi- 
neering &  Construction  Co.,  Joplin,  Mo.,  is 
to  prepare  plans  for  water  works  for  this 
place. 

Kansas  City,  Mo.— City  will  issue  $3,000,000 
of  bonds,  half  of  which  will  go  for  water 
works. 

Sutton,  Neb. — Local  water  works  station 
reported  to  have  been  destroyed  by  fire. 

Wampsville,  N.  Y. — County  Commission- 
ers are  considering  water  supply  for  new 
county  buildings  here.  George  S.  Tibbits. 
Oneida.    N.    Y..    is   Engineer. 

Mansfield,  O. — Board  Public  Service  is  to 
extend  water  mains  to  plant  of  National 
Sheet   Metal   Co.   on  Bowman   St. 

Holdenville,  Okla. — City  Engineer  has  been 
preparing  specifications  for  extending  water 
mains. 

Medfore,  Ore. — City  will  have  work  started 
on  the  construction  of  an  entire  new  water 
svstem  as  soon  as  the  source  of  water  supply 
can  be  determined,  bonds  to  the  amount  of 
S36.T.000   having  already   been  voted. 

Grant's  Pass,  Ore. — City  will  issue  bonds 
for  $94,000  for  the  Rogue   River  water  plant. 

Pittsburg,     Pa City    has     voted    to    issue 

$4,430,000  for  public  improvements.  Of  this 
sum  $2,675,000  is  for  the  improvement  of  the 
south  side  water  system,  and  includes  $1,- 
975.000  for  purchase  of  plant,  rights,  etc.,  of 
Monongahela  Water  Co.  The  sum  of  $300.- 
000  will  go  for  extension  of  water  system  to 
the  east  end.  A.  B.  Shepherd  is  Director 
Public  Works. 

St.  George,  Utah. — New  water  works  are 
to  be  installed  here  in  the  near  future. 

Haskell,  Tex.— Surveys  for  water  and 
sewer  system  for  this  place  have  been  com- 
pleted. 

Hillyard,  Wash.— City  has  voted  $35,000  of 
bonds   for  constructing  water  works. 

Renton,  Wash.— E.  E.  Duff.  City  Council- 
man, writes  us  that  this  city  has  voted  to 
issue  $23,000  of  bonds  to  build  water  system. 
The  source  of  supply  is  about  four  miles 
from  the  town.  Town  has  a  system  but  has 
outgrown  it  so  it  was  necessary  to  have 
more  water. 
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TILE  DRAINS. 

Peoria,   Illinois. 

Sealed  bids  will  be  received  by  the 
Commissioners  of  the  Hallock  &  Medina 
Drainage  District  of  Peoria  County.  Illi- 
nois, at  the  office  of  W.  S.  KelloKg,  At- 
torney, 100  S.  Jefferson  Ave.,  Peoria.  Illi- 
nois, until  two  o'clock  p.  m.  the  14th  day 
of  December.  A.  D.  1908.  for  furnishing 
and  laying  31.757  feet  of  drain  tile  rang- 
ing in  size  from  S-inch  to  30-lnch  diam- 
eter. 

Bids  must  be  accompanied  by  cash  or 
certified  check  equal  to  10  per  cent  of  the 
amount  of  the  bid.  Contractor  will  be 
required  to  file  bond  in  the  amount  of  .10 
per  cent  of  the  estimated  cost  of  the 
work.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  Harman  Engi- 
neering Co.,  120  Fredonia  Ave.,  Peoria. 
Illinois.  Copy  of  specifications  and  form 
of  bid  may  be  procured  by  application  to 
the  Engineer.  Payments  will  be  made  in 
cash  on  monthly  estimates.  Works  to  be 
completed  on  or  before  the  first  day  of 
November.    A.    D.    1909. 

Commissioners  reserve  the  right  to  re- 
ject any  and  all  bids. 

ZEALY  M.   HOLMES, 
ALONZO    M.    ROOT, 
IRVING  J.   CASE, 

Commissioners. 

HARMAN    ENGINEERING    CO.,    Engi- 
neers, 120  Fredonia  Ave.,  Peoria.  HI. 


WATER  WORKS  AND  SEWERS. 

Covington.    Ga. 

Sealed  proposals  will  be  received  by  the 
Chairman  and  Board  of  Commissioners  of 
the  City  of  Covington,  Ga.,  until  3  p.  m., 
December  2,  1908,  for  the  construction  of 
water  and  sewerage  systems  in  and  for 
the  city  of  Covington,  Ga..  and  furnishing 
all  necessary  materials  for  same. 

Waterworks  system  will  embrace  ap- 
proximately 400  tons  of  6  to  10-in.  cast 
iron  pipe,  with  necessary  valves,  hyd- 
rants, etc.,  one  15x110  stand  pipe,  two 
compound  pumping  engines,  one  turbine 
pump  and  motor,  brick  pumping  station, 
settling  basin  and  clear  water  basin. 

Sewerage  system  will  embrace  approxi- 
mately 5  miles  of  vitrified  clay  pipe  sewers 
from  6  to  15  ins.  with  all  necessary  man- 
holes, flush  tanks,  etc. 

Plans,  profiles,  etc.,  may  be  seen  at  the 
office  of  the  chairman  of  the  Board  of 
Commissioners  and  copies  of  the  specifi- 
cations, forms,  etc.,  may  be  obtained  from 
the  engineers  or  chairman. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

C.  C.  BROOKS, 
Chairman  Board  of  Commissioners. 

J.  B.  M'CRARY  &  CO..  Engineers, 
Empire  Bldg.,  Atlanta,  Ga. 


U.  S.  ENGINEER  OFFICE.  CHIC.\GO. 
m..  Nov.  2.  1908.  Sealed  proposals  for 
pile  pier  construction  and  removal  of  old 
pier  in  Michigan  City  Harbor.  Ind..  will 
be  received  at  this  office  until  10  a.  m., 
Dec.  12.  1908.  and  then  publicly  opened. 
Information  on  application.  THOS.  H. 
REES,    Mayor.    Engineers. 
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Nature  Adorned 

LayinR  out  ul  Parks.  Bcaulit'yinfi  Municipalities 
and  Country  Seats.  Tree  Planting  Tree  Diseases 
Treated.  Write  For  P.\rticulars. 

F.    R.    .MEIER,    Consulting    Forester 

1  Broadway,  .\E\V  YORK 


THE  JOH.NSON 

Well  Screen 

All  sizes.   Brass.   Large  Capacity. 

Non-choking      Used  everywhcie. 

WmxE  FOR  Booklet  ■■EC." 

E.  E.  JOHNSON,         St.  Paul,  Minn. 


CHILEAN  RAILWAYS. 

The  Government  invites  proposals  for 
the  construction  of  the  following  new 
sections  of  railway: 

From  the  port  of  Arlca,  on  the  coast 
of  Chile,  to  alto  de  La  Paz,  the  capital 
of  Bolivia,  an  extension  of  about  460 
kilometers. 

From  La  Ligua  to  Copiapo.  an  exten- 
sion of  approximately  680  kilometers — 
all  within   the  Republic  of  Chile. 

Proposals  should  be  addressed  to  the 
Minister  of  Public  Works.  Santiago.  Chile, 
or  to  the  Legation  of  Chile,  Washington, 
D.   C. 

The  Legation  at  Washington  will  fur- 
nish all  particulars  to'  contractors  desir- 
ing to  bid  upon  the  work.  The  date  for 
opening  the  bids  by  the  Minister  of 
Public  Works  in  Santiago.  Chile,  is  Feb. 
1.  1909,  for  the  La  Ligua-Copiapo  Rail- 
way. 

STEEL  WORK. 

Madison.  Wisconsin. 

The  Wisconsin  Capitol  Commission  In- 
vite proposals  for  furnishing  and  erecting 
the  Steel  Work  of  the  South  Wing  and 
Central  Portion  of  the  State  Capitol  now 
building  at  Madison.  Wisconsin.  The 
same  Is  to  be  executed  according  to  the 
plans  and  specifications  and  under  the 
supervision  of  Geo.  B.  Post  &  Sons, 
.\rchitects,  347  5th  Ave.,  New  York. 

All  bids  must  be  on  blanks  furnished 
and  accompanied  by  a  certified  check  of  5 
per  cent  of  their  amount,  made  payable 
to  the  order  of  the  Capitol  Commission. 
This  shall  be  forfeited  In  case  the  con- 
tract Is  awarded  to  the  maker  and  he 
fails  within  ten  days  to  execute  contract 
and  furnish  bond  as  provided  for  in  the 
specifications. 

All  proposals  must  be  enclosed  in  prop- 
erly endorsed  envelopes  and  delivered  to 
the  undersigned  on  or  before  noon  of  P^- 
dav,   December  18,  1908. 

LEW  F.   PORTER, 
Secretary  of  Capitol  Commission. 
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standard  Plans  f or  HiRhwoy  Bridges 
of  Reinforced  concrete 

Thcuf  plnns  irivt-  rninplftr  (l)'t!ill«.  hills  of  nmtcrUil.  Ptp. 
»nil  iirt-  frti'  (rnni  |niiftit«il  Ii-jiiurr,'-.  I  jiI^j  pirparc 
^m>c(»l  pititifl  fi)r  hrulk'f"  nr  oUu-r  f.trurtiiri'«  nt  rMwon- 
juiU'mlcfl  nml  invite  nuri-siKMnli'iiPc  with  Contnictore 
r>-(iulrltik'  much  plntiH  for  roni[H-IltlV)'  blddlne.  rtc 
WILULR      J.      WATSON.    Member    Am.    Soc.    C.    E. 

KxiH'ia  IhflUniT  and  InftiM-ctorof  Rrldk-rM 
CillfiiH  Itiilldlni!  Clfvctiind   Ohio 


€STA  BLt5HEn 


YOUNG  e  SONS 


I  ENOIXKERINU  MINING  AXD  OU 
SURVEYING  INSTRUMENTS  r 


PHILADELPHIA 


W.  (Si.  L.   E.   GURLEY 

TROY.  NEW  YORK 

Manularuirer?  of 

Civil     Kngineers'    and    Surveyors' 

INSTRUMENTS 

Cata'ci;--ie   an'l    detailcLl    in'ormation    on   request 


Tables  of  5  Place  Logarithms 
and  5  Place  Squares 

Of  Tee",  Inches  rrd  o:ds  of  Inches  fror:  0  to  100  Feet 

Aiso  Tal)?cs  it  Lcratithmic  Svca:ils,  Natural 

and  L-  garilhmic  Functions,  etc. 

The     ONLY     BOOK    That 
Gives  These  Values  to  ICO  Foet 

l!>  01:0.  D.  INSKIP 

Flexible  leather.  fixTJ  ins. :  278  pages;  $3.00  net  postpaid 

THE   «VR<1N  C.  CLARK  PLBLISHINQ  CO. 
355  [>L'arborn  Street.  Chii;ago.  III. 


Cements,  Mortars  and  Concctes 

— Their  Physical  Properties 

An  up-to-date  Compendium  of  Reliable  Tests 

of  Cements.  Mortars  and  Concretes 

By  MYROX  P.  F.M.K.  Ph    I). 

Instructor  in  Clvj,!    ICnt:ineering.  Columbia 

University 

THIS  book  contains  a  very  complete  report  o( 
the  results  ot  tests  made  diu-ine:  the  past 
fifteen  years,  and  elves  these  resuita  in  tables  and 
dlaBrams  classined  accordlns  to  subjects.  It  Is  a 
reference  book  that  should  be  In  the  library  ot 
every  civil  encineer.  The  contents  include  chap- 
ters on  Chemical  Properties  of  Cement.  Physical 
Tests  of  Cement.  General  Physical  Properties. 
Kl.astic  Properties  in  General.  Tensile  Properties. 
Compressive  Properties.  Flexural  Properties  Re- 
IMtrt  on  I'nlform  Tests  of  Cement  by  the  Special 
Committee  of  the  .\mcrican  Society  of  Civil 
Kncinecrs.  and  Constitution  of  Cement. 

Cloth  6x9  inches:  184  pages:  illustrated; 

price  $2.50  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

iTO  Dearborn  Street.   CH1C.\G(_),   ILL, 
i!-:i  I'ark  P.o".  Ni:\v  voRK 


24-in.    CONCRETE    AND    STEEL 
WATER  MAIN. 

A^-I■.li:l,  Or<Knt\. 
.Sraled  bids  will  be  rcoilved  until  noon. 
December  21.  1008,  at  the  offlt-e  of  the 
AVater  Commission  In  Astoria.  Oregon,  for 
ftirnishinK  Ihe  material  anil  constructing 
about  12.01)11  feet  of  21-lnch  concrete  water 
pipe,  anil  tiboul  1..100  feet  of  steel  watfr 
pipe  an<i  furnishings,  according  to  sped- 
ticjitlons  on  file  In  the  \A'ater  Commission 
Dfllce  in  Astoria.  All  liids  to  be  accom- 
panied by  certified  cliecks  for  ten  per  cent 
of  the  amount  of  the  bid.  The  right  Is 
reserved  by  the  Water  Commission  to 
reject  any  or  all  bids. 

niTV    WATKR    f'OM.MISSIOX. 

I-,   .■<.  A\RIi;iiT.  ("hairinan. 

SEWER  SYSTEM. 

Il.'bart.  Okla. 
Sealed  proposals  will  be  received  by  the 
City  Clerk  of  Hobart,  Okla..  up  to  8  p. 
m.  of  8th  day  of  December.  1908.  for  fur- 
nishing; material  and  constructing  an  ex- 
tension to  Sanitary  Sewer  System  of  said 
city.  The  following  are  the  approximate 
qtiantities: 

910  ft.    of   12-inch   concrete   or   vitrified 
clay  pipe. 
1.900    ft.    of   10-incli    concrete   or   vitriefid 
clay  pipe. 
13,080    ft.    of   8-incli    concrete    or    vitrified 
clay  pipe. 
31  manlioles. 
6  flush   tanks. 
Plans    and    specifications    on    file    with 
City  Clerk  office.     Payment  will  be  made 
in   S9c    3-year  tax  warrants  except   about 
$2,000.  which  will  be  cash.  Each  bid  must 
be    accompanied    by    a    check    for    $1,000. 
Citj'  Council  reserves   the   riglit  to  reject 
any  and  ail  bids. 

A.   F.   HOOPER.   Mayor. 
JESSE  FIEI.D,   City  Clerk. 
O.    E.   XOP.I.K.    r-ity  EnsritT-.-.f 

STEEL  TANK  AND  TOWER. 

Gridley.  California. 
Sealed  bids  for  erecting  a  steel  tank 
and  tower  for  tlie  City  of  Gridley,  Butte 
County,  California,  will  Ije  received  at  the 
office  of  the  City  Clerk  of  Gridley  up  to 
the  hour  of  12  m.,  on  Monday,  the  14th 
day  of  December,  1908.  Printed  copies  of 
tiie  specifications  for  the  above  tank  and 
tower,  printed  forms  for  proposals  and 
printed  copies  of  the  complete  advertise- 
ment may  be  obtained  on  application  to 
the  office  of  Engineering-Contracting,  355 
Dearborn  street.  Chicago.  Each  bid  must 
be  accompanied  by  a  certified  check  pay- 
able to  the  President  ot  the  Board  of 
Trustees  of  the  City  of  Gridley,  to  at 
least  5  per  cent  of  the  amount  bid.  The 
Board  reserves  the  right  to  reject  any  and 
all  bids.  All  bids  <!ubmitted  must  be  ac- 
cording  to   the   statutes   ot    the    State   ot 

California. 

F.  G.  MOESCH.  City  Clerk. 


FOR  SALE 

Two  DREDGES  complete  with  steel 
cranes    and    dippers    for    rock    work. 

One   26  ft.  wide    by    7o  ft.  long.  Hoisting  Engines  12  inches  by  18   inches, 
made  by  the  Toledo  Foundry  &  Machine  Co. 

One  21  ft.  wide  by  .50   ft.   long,  Hoisting  Engines  9  inches  by  13  inches, 
made  by  The  Bucyrus  Comp.->  ^y. 

NIAGARA  FALLS  HYDRAULIC  POWER  &  AlFG.  CO. 

N1AG.\R.\  F.\LLS,   NEW  YORK 


BEST  EXTENSIBLE  TRENCHINC  BRACE  MADE 

KALAMAZOO  r!::ii"r:Li:i 


En^^ineerini?  Work 
In  Towns  and  Cities 

iJy  URXEST  .\kLULLOUGH.  C.  E. 
npHERE  are  many  special  treatises  on  pav- 
■*■  ing,  water-works,  sewerage,  concrete. 
etc..  but  this  is  the  only  book  that  deals  with 
all  of  these  subjects  in  the  connected  manner 
in  which  they  come  before  the  City  Engineer. 
The  language  is  plain  and  such  as  can  be 
understood  by  the  average  non-technical 
reader,  thus  making  it  a  book  for  Mayors, 
Councilmen.  City  Clerks,  and  Street,  Sewer 
and  Building  Commissioners,  etc. 

It  is  invaluable  to  any  person  who  wishes  to 
learn  the  best  methods  and  practises  in  the 
planning  and  carrj-ing  out  of  public  improve- 
ments. 

Cloth.  6x9  inches;  SIO  paecs:  60  tahlc^;    |2S  dia- 
grams and   illuslratiuns;   price   $3.00  ncl,  postpaid. 

The  .M;.ron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  CHICAGO.  ILL. 
\Z'1\  Park  Row  NEW  YORK 


Theory  and  Design 
Reinforced  Concrete  Arches 

.•1   Treatise  jor  Engineers  and  Technical  Students 

By  ARVID  REUTERDAHL.  Sc.  B..  A.  M. 
Chie}  of  Bridge  Department,   Engintcring  Depart- 
ment. City  of  Spokane,  Wash. 

'T'HE  books  which  have  heretofore  been  pub- 
-*-  lished  on  this  subject  are  either  so  miathe- 
malical'.y  abstruse  or  leave  so  much  lo  the 
reader  to  demonstrate  for  himself,  that  they 
areof  little  value  to  the  general  practitioner  or 
to  the  technical  student  whose  mathematical 
ability  is  not  of  exceptional  order.  These 
objections  have  been  overcome  in  this  book. 
Every  principal  is  explained  thoroughly  — 
there  are  no  missing  steps  in  the  mathematics. 
The  book  ihouid  be  in  the  ha*uis  of  rvery 
engineer  who  has  concrete  bridges  lo  design  and 
of  every  student  of  the  tiieory  and  practice  of 
concrete  bridge  design. 

Cloth,  6x0  inches;    1.12  prges:  numerous  dinerams 

and  tables;     price  J2.00  nei.  postpaid. 

The  Myron  C.  Ciark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
13-21  P.irk  Row.  NEW  YORK 


Concrete  Construction 
Methods  and  Costs 

By  HALBEKT  P.  GILLETTE 

and 

CHARLES    S.  HILL 

fHIS  book  is  unique  among  all  the  books  on 
^  concrete.  It  is  devoted  excltsively  to  the 
methods  and  costs  of  concrete  construction. 
It  teils  what  an  engineer  or  contractor  needs 
in  estimating  the  cost  and  in  reducing  the  cost 
of  concrete  work,  both  plain  and  reinforced. 
The  various  designs  of  forms  and  centers,  and 
the  layout  of  plant  for  mixing,  conveying  and 
placing  concrete,  receive  the  most  complete 
treatment  ever  given  to  these  important 
subiccts. 

The  book  should  be  purchased  by  every 
contractorand  by  every  concrete  foreman  and 
superintendent,  for  it  is  the  best  "correspond- 
i-nce  school"  on  practical  concrete  construc- 
tion that  has  ever  appeared  in  print. 

Cloth.  6x9  inches;  700  paRes;  306  iMustratioes: 
price  SS.tH)  net,  postpaid. 

The  Myron  C.   Clark    Publishing  Co. 

355  Dearborn  Street,  CHICAGO,  ILL. 
1.1-21  Park  Row.  XKW  YORK 
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Ask  for  This  Book 


if  yovi  are  interested  in  fireproof  construc- 
tion. This  volume  is  our  new  catalog  of 
"Long  Span  Fireproof  Construction  in  Re- 
inforced Terra-Cotta  Hollow  Tile"  and  is 
full  of  new  data  valuable  tt)  every  architect, 
engineer  or  builder  interested  in  fireproof 
construction..  If  you  have  not  already 
received  a  copy,  ask  our  office  nearest  you 
for  one. 


National  Fire  Proofing  Company 

MANUFACTURERS   OF 

Terra=Cotta  Hollow  Tile 

Contractors  for  Construction  of  Fireproof  Buildings 

The   Largest  Company  in  the  World  Devoted  Exclusively  to  the  Business  of  Fireproof 
Construction,     Capital  Twelve  and  One=Half  Million  Dollars 


PITTSBURGH,  Fulton  Building  CLEVELAND,  Cuyahoga  Building 

NEW  YORK,  Flatiron  Building  LOS  ANGELES,  CALIF.,  Union  Trust  Building 

BOSTON,  Old  South   Building  PHILADELPHL\,  Land  Title  Building 

CHICAGO,  Commercial  Nat.  Bank  Bldg.     MINNEAPOLIS,  MINN.,  Lumber  Ex. 
WASHINGTON,  D.C.,  Colorado  Building     ST.  LOUIS,  MO.,  Victoria  Building 
CINCINNATI,  Union  Trust  Building  SAN  FRANCISCO,  Monadnock  Bldg.  ^ 

TORONTO,  CAN.,  Traders'  Bank  Building 
LONDON,  ENG.,  27  Chancery  Lane  ^^ 


.i*-   u-c. 

«V    11-25-08 


'     National 
Fire  Proofing 
Company 


J* 


Twenty=Six  Factories  Throughout  the 
United  States 


J" 


^..•■'  Send  copy  Lo.ng  Sp.\.n 
,*VC.\T.\LOG— FREE. 


V*^     XT 

^y    Name . 


..-'Address . 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  mention  ENGINEERING-CONTRACTING 
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The  Cincinnati 
Frog  &  Switch  Co. 

CIN'CIXXATI,  OHIO 

ManufacturiTS  <<( 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  ever}- 
description  for  Railroads,  Mines, 
Mills,  Contractors,   Plantations. 


P.  .\  RC.AI  .\     IF    SOLD    QUICK 
24-^O-ft.  OOM  Capacity 


CO. 


C,»>tjil  contiition.     Act  quick  if  wanted. 

WALTER  "/ELNICKER"  ^^'''■'■y 

'»■  /^"       In  ST.   LOUIS 


steam  Shovels,  Locomotives, 
Cars,  etc. 

Contractors'  and  Railway  Equipment 

T'  'i  >:rapli.  TclepliOTic  or  Wntc  Ut. 

A.  C.TORBERT&  CO. 

B47-548  Monadnock  Block  CHICAGO 


FROGS.  SWITCHES,  CROSSINGS 

Stand*  And  Portable  Track  for  all  weight*  of 
rail  for  Quarries,  Mine*.  Coal  Tipple*.  lndu«- 
thal  Plant*  and  Cotitractort'  use. 


CaioloiBf  aatf  pi 


THE  INDIANAPOUS  SWITCB  &  FROG  CO. 


SPRirvcriELD.  OHIO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels 

Southern  Iron  &  Equipment  Co. 

ATLANTA,  GA. 


VULGAN  IRON  WORKS 

CHICAGO      r^'^" 


Liiilrli^"'^ 

.  4h»-^i  i4WiiOi 

Largest  Dealers  in  Rebuilt 
Equipment  in  United  States 

E.\ST  WORKS 
New  Freight  and  Passenger  Can 

WEST  WORKS 
Rebuilt  Coaches,  Cars  and  Engines 

HIclcs  Locomotive  &  Car  Works 

General  Offices  Sales  Dept. 

Chicago  Heights,      But«ra        Fisher  Building. 
Illinois  ReprvMDUtlTe*      Chicago,  111. 

Saplr*  Bte«IA  Eqalpnaat  Co.,  141  Bro^dwa;,  lew  T*rk. 


"CONTINENTAL 

DUMP     CARS 


•• 


1 J  to  20  Cubic  Yards  Capacity, 
any  Guage. 

Continental  Car  &  Equipment  Co.,  (Ik.) 

17  Batter>'  Place,  New  York 
Highland  Park,  Louisville,  Ky. 


TTZHICH  appeals  to  you  most,  idle  plant  or 
money  in  the  bank?  You  would  not 
have  idle  plant  had  you  been  dealing  with  us 
before  your  purchase.  Are  you  sure  the  plant 
you  have  will  meet  all  the  requirements  of  your 
next  piece  of  work?  Is  it  not  very  probable 
that  you  may  use  it  to  a  disadvantage  simply 
because  you  are  loathe  to  invest  more  money, 
which  in  turn  will  be  idle  next  year?  Our 
method  should  appeal  to  you.  We  have  con- 
tractors' equipment  of  all  kinds.  It  will  fit  all 
the  conditions  exactly.  You  can  rent  just  what 
you  can  use.  Every  piece  of  equipment  you 
are  paying  rental  on  is  earning  you  something. 
Remember  nothing  is  lying  idle  and  you  have 
no  money  invested. 


Contractors 

Have 

you 

idle 

plant? 

Write,  Wire  or  Call 


UNITED    STATES    EQUIPMENT    COMPANY 

FISHER    BUILDING,    CHICAGO,    ILL. 
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RAILROAD    LOCATION 

A  College  Text  Book 

■\jO  course  in  civil  entiineerint:  Is  complete  without 
*  '  :i  thoroueh  course  in  niilroail  location,  for  the 
methods  used  on  railroad  surveys  are  applicable  to 
highway  surveys,  canal  surveys,  etc.  A  book  that 
is  adnilnibly  adapted  for  use  as  a  text-book,  or  as  a 
supplement  to  lectures,  is  Railroad  Location 
purveys  and  Kst'mates,  by  F.  Lavi**.  .M.  Am.  Soc. 
C.  E.  It  has  been  adnpted  by  several  enclnecrlnc 
colleges,  and  Is  cenerally  conceded  to  be  the  clear- 
est expt)suliin  of  modern  field  methods  yet  pub- 
lishtHl.  It  Is  written  by  an  engineer  of  wide 
experience  in  railroad  work. 

dloth.  6\9  inchL-$;    270  pages:   73  !t!us(raiions;    10 
folding  plates;  price  $3.00  net,  postpaid. 

The   Myron  C.  Clark   Publishing  Co. 

355  Dearborn  Street.  CHICAG<^.  ILL. 
I    -Jl  IMrk  How.  m:\\    YdKK 


Rock    Excavation 

Alethods  and  Cost 

By  HALBERT  P.  GILLETTE 

/^NE  superiDtcndent  writes  us  that  he  has  cut 
^^  the  cost  of  his  drilling  and  blasting  practically 
in  two  since  he  received  this  book  and  applied  the 
methods  Given  by  Mr.  Gillette.  We  doubt  whether 
such  a  statement  has  ever  before  been  truthfully 
made  of  any  books  except  those  wTitten  by  Mr. 
Gillette.  His  books  are  practical  books  for  prac- 
tical men.  and  the  kej-note  throughout  is  economy 
^how  to  save  money  on  the  work  and  how  to  in- 
crease the  output. 

■Rock  Excavation"  has  chapters  describing : 
Rocks  and  Their  Properties;  Methods  and  Cost  of 
Hand  Drililne:  Machine  Drills  atid  Their  I'se; 
Steam  and  Compressed  Air  Plants:  The  Cost  nf 
Machine  Drilling;  Cost  of  Diamond  Drlllini:. 
Explosives;  Chaniine  and  Firing.  Methods  of  Biast- 
ine:  Cost  of  Loading  and  Transporting  Rock: 
Quarrying  Stone:  Open  Cut  Excavation:  Methods 
and  Co^ts  on  the  Chicago  Drainage  Canal.  Cost  of 
Trench t¥  and  Subwavs;  Subaqueous  Excavation: 
Cost  of  Railway  Tunnels;  Cost  of  Drifting.  Shaft 
Sinking  and  Stopln" 

Cloth.  5*x7  incnes:  384  pag«s;  56  figures  and 
illustrations;  price  $3.(K>  net.  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.   ILL. 


i.;-:i  piirk  lit. 


XEW  VOKK 


At  Last — Nearly  Ready 

POCKET-BOOK 

FOR 

CIVIL  ENGINEERS 


By 
.\LBERT  I.  FRYE.  M.  Am.  Soc.  C  E. 

A  FTER  a  lifetime  spent  in  accu- 
•^*-  mulating  material,  and  nearly 
four  years  of  hard  grinding  work  in 
putting  this  matter  in  shape  for  pub- 
lication, we  are  happy  to  announce 
a  comprehensive  and  up-to-date 
pocket-book  for  civil  engineers — not 
a  scrap  book,  but  a  condensed  treatise 
on  civil  engineering,  filled  with  data 
and  tables  many  of  which  have  never 
before  been  published.  For  instance  : 
The  author  spent  12  weeks  of  con- 
stant labor  calculating  and  checking 
one  new  table,  the  need  of  which  had 
been  shown  him  by  his  own  expe- 
rience as  an  engineer. 

Thus  there  is  crowded  into  the  1.200  pages  a 
\"ast  amount  of  matter  that  makes  this  the 
one  book  that  no  civil  engineer  or  con- 
tractor can   afford    not    to    have.      It    is   an 

epitome  of  modem  civil  engineering  knowl- 
edge— a  whole  librar>-  condensed  into  one 
flexible  leather  pocket-book. 

Price  only  $5  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  CHICAGO.  ILL 
13-21  Park  Row.  .NEW  YORK 


FOR  SALE  CHEAP 

Continuous  Mixer 

Dumj)  Cars  and  other  Material 

New  and  Old  Equipment 

Bought    and  Sold. 

WALSH'S  SONS  &  CO.,   Newark.  N.  J, 


FOR  SALE 

10-ton 

Industrial 

Locomotive 


Crane 


$2,500 


Address  Box  64  care  of 

ENGI.^IEERING-CONTRACTING 

355  Dearborn  St.,  Chicago 


FOR  SALE  OR  RE.\T 

Two  Vulcan  shovels,  IJ  yard  and  2  J 

yard,  3  sets  engines. 
Two  42'  gauge  saddle  tank  9  x  14, 

locomotives,  saddle  tank. 
Two  36"  gauge  locomotives,  saddle 

tank,  9x14. 
30  and  56  lb.  relayers  with  plates. 
Traction  ensines,  hoisting  engines,  pumps,  etc. 

Harper  Machinery   Company 

1861  Fulton  Bldg.,  Hudson  Terminals. 

50  Church  Street,  New  York 

Yards  and  Shops,  Bloomfleld  N.  J. 


Reinforced  Concrete 

A  Manual  of  Practice 

By  ERXEST   McCL'LLOUGH,  C.  E. 
'T*HIS  book    was  written    for  the  practical 
-*■     concrete  worker — the  man  on  the  job — 
who  has  not  the  requirements  of  statics  and 
the    theories   of    the    mathematician    at  his 
tongue's  tip  but  who  desires  in  plain  words 
the  fundamentals  of  correct  design  and  the 
practice  of  sound   and  economical  construc- 
tion work. 
Cloth  5x7}  inches;  136  pages;  illustrated; 
price  $1.50  net,  postpaid. 
The  A\yron  C.  Clark  Publishing  Co, 
355  Dearborn  Street,  CHICAGO.  ILL. 
13-21  Park  Row,  N'EW  YORK 


If    you    want    to    buy 

TOOLS, 
SUPPLIES   or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify 
the  leading  dealers  or  manufacturers.  We 
have  unexcelled  facilities  for  helping  those 
who  are  in  the  market  for  anything. 

ENGINEERING-CONTRACTING 

355  Dearborn  St.,  Chicago 


FOR  S.^LE 

One  Miles'  Cement 

BLOCK    MACHINE 

nearly  new.     Com;'It;te  with  500  pallets. 

CHEAP   FOR  CASH 

Ailtlrcia  Box    i'.  care  of 
K.NaiNKF.ni\o-(<jMitAcn.\G.  3J0  Dearborn  St..  Chicago 


9,000  ft.  of  30    b.   track 

20  all  steel  1*  cu  yd.  dump  cars,  1  loco- 
motive 30  H ."  P.  All  for  24-inch  gauge. 
Can  be  rented  or  sold  at  very  reasonable 
prices.  Address  Box  57,  care  of 
Engineering-Contracting,  355  Dear- 
born St.,  Chicago. 


For  Sale  Cheap 
^^   EXCAVATOR  fS^ 

formerly  used  by  U.  S.  Government. 

Also  two  12-ton  36-inch  gauge 
and  one  15-ton  36-inch  gauge 

Saddle   Tank    Locomotives 

Also 

Relaying   Rails 

all  weights 
BLOCK-POLLAK   IRON   CO. 

Fir-t  Xational  Bank  Bldg.  Chicago.  111. 


FOR  SALE   or   FOR  RENT 

5,000  ft.    Portable  Track 

made  of  16  lb.  rails, 

with  steel  ties 

S  turntables,  10  platform  cars.  All  for 
30-inch  gauge.  Special  advantageous 
conditions  will  be  made  in  case  of  im- 
mediate removal.  Address  Bo.x  58, 
care  of  Engin"eering-Contr.\cting,  355 
Dearborn  St.,  Chicago. 


WANTED— 

you  to  know  THE  \'ELTEN  UNI- 
VERSAL  CRUSHER    is   the   only 

machine  which  will  reduce  the  hard- 
est   ROCK  and  GRAVEL,  instan- 
taneously, to  any  fineness  according 
to  your  wishes.    It  can  be  adjusted 
without  stopping  your  machinery;  is 
very    simple    in    construction;    less 
power  and  less  repairs  are  required 
for  maintainance  expense,  and  the 
least  cost  of  any  machine  in  the 
market.    Prices  range  from  $30  up. 
Investigate  and  you  will  be  pleased 
Address  the 
DNTVERSAL  STONE  CRUSHER  CO.. 
Cedar  Rapids,  lona. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  mention  ENGINEERING-CONTRACTING 
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ENGINEERING-CONTRACTING 


Vol.  XXX.      Xo.  22. 


WANTS 

Undispl.iycd  Cards  under 

this   hcadinii    cust   oidv 

One  Cent  a  Word 

Disnl.ivo.l  $100.-1:1   I:,.h. 


WANTS 

Undisplaycd  Cards  under 
this    ht-ading    cost    only 

One  Cent  a  Word 

I)   ,;.;,iy    1  $1  on  an   hull. 


WANTKD— POSITION:  EnRlneer.  30;  has 
level  and  transit  with  full  field  equipment. 
Address  "Box  56."  care  of  EnElneering- 
Contractlng.  355  Dearborn  St..  Cnlcago. 

EN&INEKU  W..\NTED— One  who  can  Invest 
three  thousand  dollars  In  interurban  rail- 
way. Good  position  for  Kuod  man.  Ad- 
dress Box  60,  care  of  EnRinecrlng-Con- 
tractlng.   355  Dearborn   St..   Chicago 

WANTED  —  Engineering-Contracting  for 
September  25.  1907.  and  for  November  13. 
1907.  Will  pay  15  cts.  for  one  copy  of 
each  date  received  in  perfect  condition 
Address  "E.  H.  C."  care  of  Engineering- 
Contracting.   355  Dearborn  St..  Chicago. 

WANTED— Can  you  control  $25,000  capital, 
or  promote  a  company?  The  advertiser  has 
a  new  proposition  of  merit  in  connection 
with  the  street  and  sidewalk  pavement 
line.  Address  "M.  F.  J.."  care  of  Engi- 
neering-Contracting, 355  Dearborn  St.,  Chi- 
cago,  111. 

W.\NTED  POSITION— Civil  engineer:  eight 
years'  experience  in  municipal  engineer- 
ihg.  railway  location  and  construction,  real 
estate  development,  highway  constructioii, 
land  drainage.  Addres  "E.  S.."  care  En- 
gineering-Contracting. 355  Dearborn  St., 
Chicago.   111. 

WANTED— SUPERINTENDENT  or  man- 
ager iiaving  practical  experience  in  gen- 
eral concrete  business,  especially  side- 
walks, curb  and  gutter,  culverts,  abut- 
ments and  retaining  walls.  Must  be  able 
to  estimate.  Vandenburgh  Bros.,  Inc.,  126 
Market  St..  Paterson,  N.  J. 

ENGINEER  WANTED— By  Contracting  Re- 
inforced Concrete  Company  of  established 
reputation  in  New  York.  Must  be  experi- 
enced-in-modern design,- and  able -to--make 
investment  to  replace  retiring  officer.  Ad- 
dress Box  17.  Engineering-Contracting,  721 
Park  Row  Bldg..   New  York.  19-tf 

WANTED— POSITION  as  chemist  or  chem- 
ical engineer  by  graduate  of  leading  tech- 
nical school.  Has  had  several  jears  of 
practical  experience  and  can  fill  respon- 
sible position.  Best  of  references.  Ad- 
dress Box  "P.  C."  care  Engineering-Cori- 
tracting,  721  Park  Row  Bldg.,  New  York 
City.  17-tf 

WANTED— ENGINEERS  AND  CONTRACT- 
ORS— Do  you  need  a  man  who  can  design 
structures  for  engineering  works  and  su- 
perintend their  proper  erection?  Have 
worked  under  instructions  four  years 
steady;  graduate  of  M.  I.  T..  .Tr.  Am.  Soc. 
C.  E.  Good  connections.  Can  talk  busi- 
ness. Address  Box  61,  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago. 
-  .     -       .     21-4t  . 

WANTED— Can  you  control  $10,000  oc  pro- 
mote a  company?  If  so.  the  advertisep  has 
a  proposition  in  contracting  machinery 
that  is  a  labor  saver  and  there  is  abso- 
lutely no  competition.  The  macliines  can 
be  built  to  order  and  be  placed  on  the 
market  at  a  large  profit,  leaving  practical- 
Iv  onlv  the  sales  to  be  taken  care  of.  Ad- 
dress 3338  17th,  N.  W.,  Washington.  D.  C. 

21-3t 

WANTED— POSITION— Municipal  and  rail- 
way engineer,  Mem.  W.  Soc.  Eng.,  wants 
position  with  railway  company  or  contract 
to  make  railway  location,  surveys  or  other 
engineering  work.  Experienced  in  special 
track  design  and  construction,  street  pav- 
ing and  sewer  work.  Have  field  and  office 
outfit,  .\ddress  Box  62.  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago, 
III.  .     21-4t 

W.ANTICD  POSITION  —  Business  engineer, 
experienced  in  nhachine  shop  work,  design 
installation  and  o^ieration  complete  electric 
railway  power  and  lighting  systems  and 
sales  work.  Expert  in  organization,  cost 
keeping  and  analysis.  Capable  of  taking 
complete  charge  of  Industrial  works  or 
large  construction  works  and  can  get  the 
best  results.  Cornell  M.  M.  E  1900.  Amer- 
ican member  A.  S.  M.  E..  C.  S,  C.  E..  \. 
M.  .\.  I.  E.  E.  A  hustler  and  business 
getter.  Experience  in  Canada.  P.  O.  Box 
289,,  Kelowna,  B.  C.  , 


WANTKIi  —  POSITION  —  liy  experienced 
chain  and  rodman.  I.  C.  S.  surveyor  grad- 
uate. Address  "Grad.,"  23  Back  St..  Cin- 
cinnati,    O. . 22-2t 

WANTED— Pp.»^ITION— Engineer.      3J.      has 

transit,  dtslVes  position  on  railroad  or  mu- 
nicipal work  or  with  contractor  or  engi- 
neer: six  j'ears'  experience  on  location  and 
construction;  hard  worker.  F.  C.  Randall, 
Hubbard.    Ohio.  22-lt 

POSITION  W.\NTED— By  engineer  with 
following  qualifications:  Total  experience. 
6  years,  including  field  and  office  work, 
draughting,  steel  designing;  3  years  resi- 
dent engineer  with  railway  and  irrigation 
companies:  university  graduate;  degree  of 
B.  Sc.  Address  Box  65.  Engineering-Con- 
tracting. 355  Dearborn  St.,  Chicago.       22-ot 


WANTED— POSITION  —  Jlechanlcal  and 
construction  engineer  of  initiative  and 
executive  ability  with  good  business  ex-, 
perience,  ^  buying,  selling  and  shop  work, 
desires  to  communicate  with  interested 
parties  having  any  opening  for  a  rrian  of 
this  description.  Has  been  connected  with 
some  of  the  foremost  mining  and  engineer- 
ing organizations  east  and  west. 

Present  salary  $5,000  per  year;  under 
contract  until  January  first.  Desires  to 
locate  permanently  with  suitable  firm,  in- 
vesting with  them  in  the  enterprise  if  sat- 
isfactory. Address  Box  06,  care  of  Engi- 
neering-Contracting, 355  Dearborn  St., 
Chicago.  22-5t 


WANTED— POSITION— Stanford  University 
graduate  in  mining  engineering,  five  years' 
experience  in  railroad  work,  maintenance, 
location  and  construction,  two  years'  placer 
mining  in  the  Klondike,  desires  position  as 
instrumentman  in  rauroad  or  mining  work. 
Address  Bo.K  63,  care  of  Engineering-Con- 
tracting, S55  Dearborn  St.,   Chicago,   111. 

21-2t 


STUDY  OUR 

CONCRETE 

COURSES 
Reinforced  Concrete   Design  ;  Con- 
crete Construction  and  Contracting. 

CiRCUL.AR   EXPL.\INS 

CONCRETE     ENGINEERING 

5S-1  Caxton  Bldg.,  Cleveland 


FOR  SALE 
A  two-yard  Bucynis 

DIPPER    DREDGE 

in  good  repair. 

Hoisting  Engines  10x14;  Swinging 
Engines  SxlO,  82-foot  boom;  new  46- 
foot  dipper  arm-  00-horse  power 
boiler;  electric  light  plant,  tools, 
etc.      Apply   to 

AARON  POLLARD, 
CHAN'DLERVILLi;.   ILLINOIS. 


LIST    OF    VACANCIES 

for  mcmhtTS   of 

The  Engineering  Agency,  Inc. 

'  Always    state    your    special 
qualifications  for   each  place. 


.MAN.\GEH— Electrical  Construction  Depart- 
nien.  West.  Work  Involved  is  estimating 
all  sorts  of  electrical  contracts  from  house 
wiring  to  isolated  plants.  Manager  has 
full  charge  and  Is  responsible  to  the  own- 
ers only.  Only  flrst-class  man  who  is  able 
to  get  business  and  see  that  It  is  con- 
structed properly  need  apply.  .Salary  $25 
to  J30  per  week.  8986-M,  The  Engineering 
A.gency.   Inc.,  Chicago. 

ARCHITECTUR.\L  DESIGNER— Texas.  Must 
be  first-class  man  able  to  work  In  per- 
spective and  render  in  color.  Sober,  trust- 
worthy and  accurate.  $125  per  month  to 
start  and  transportation  for  the  right  man. 
Immediate  job  in  hand  is  a  $250,000  hoteL 
9097-S.  The  Engineering  Agency,  Inc., 
Chicago.  

SUPERINTENDENT— Moderate  sized  motor 
boat  factory.  One  who  Is  qualified  to  de- 
sign and  estimate  work.  Location  Minne- 
sota. State  salary  wanted.  9009-M,  The 
Engineering  Agency,  Inc..  Chicago. 

WANTED — High  grade  man  to  write  speci- 
fications for  first-class  architect.  Salary 
$2,500  to  $4,000.  according  to  the  man. 
9138-M,  The  Engineering  Agency,  Inc., 
Chicago. 

ORNAMENT.\L  IRON  DRAFTSMAN— Chi- 
cago. Permanent  position  Is  offered  to  a 
first-class  man  in  this  line  of  work.  Sal- 
ar\-  in  accordance  with  man's  experience. 
9122,  The  Engineering  Agency,  Inc.,  Chi- 
cago. 

DRAFTSMAN — For  paper  mill  and  saw  mill 
work,  on  Pacific  Coast.  First-class  salary; 
long  engagement  to  right  man.  9114,  The 
Engineering  Agency.    Inc..    Chicago. 

SALESMAN  AND  MECH.\NICAL  ENGI- 
NEER— For  a  Michigan  company  manu- 
facturing gas  engines  and  motor  boats. 
Man  must  be  a  good  salesman  and  me- 
chanical engineer  as  well.  Position  will 
pay  about  $125  per  month  to  start  and 
more  after  successful  applicant  demon- 
strates his  ability.  S931.  The  Engineering 
Agency,  Inc..  Chicago.  

WANTED — A  thoroughly  high  grade  bridge 
man  is  desired  to  join  with  two  other  com- 
petent men  in  supplying  capital  and  or- 
ganization to  start  an  idle  bridge  plant. 
Freight  facilit'les  excellent,  machinery  new, 
capacity  2,000  tons  per  month,  and  whole 
plant  ready  to  start  at  once.  Write  tor 
full  particulars.  S-9104,  The  Engineering 
Agenc.v.   Inc..   Chicago. 

.A.UTOMOBILE  DRAFTSMAN  —  CentraL 
Good  experienced  man  is  wanted  imme- 
diately. State  salary.  9135-M,  The  Engi- 
neering -Agency,   Inc.,   Chicago. 

MECHANICAL  DRAFTSMAN— Steam  shov- 
el and  dredge  work.  Experience  in  this 
line  preferred,  but  not  necessary.  Only 
applicants  east  of  Chicago  need  apply. 
9141-M,  The  Engineering  Agency,  Inc.. 
Chicago. 

RAILWAY  DRAFTS.MEN— One  or  two  first- 
class  men  with  experience  In  bridge  ma- 
sonry, and  if  possible  experienced  in  steel 
work  also.  $100  to  $125  per  month.  Sev- 
eral years'  work  in  sight.  9144-S,  The  En- 
gineering .Agency,    Inc.,    Chicago. 

GAS  ENGINE  TESTER— To  take  charge  of 
department.  Must  be  responsible  for  final 
tests  of  all  engines.  .Medium  sized  engines 
built.  Salary  $1,200  to  $1,500.  9131,  En- 
gineering  Agency,    Chicago. 

CHIEF  DR.AFTS.M.AN — East;  gas  engines. 
Must  be  up  in  drafting  room  piactlce;  able 
to  handle  six  to  eight  men  and  be  thor- 
oughly experienced;  $1,500.  9157,  Engi- 
neering  -Agency.    Chicago. 


Abovp  positions  can  be  applied  for  by 
members  only-  Annual  fee  $2.00- 
Non-members'  correspondence  solicited. 

The  Engineering  Agency,  Inc. 

Monadnock  Block,  CHICAGO 

Established    1893 


Noveml:ier  25.   1908. 
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Earthwork — And  its  cost 

By  HALBERT  P.  GILLETTE 

A  book  that  should  be  in  the  hands  of  even' 
man  who  is  in  charge  of  "moving  dirt." 
whether  with  nick  and  shovel .  plow  and 
scraper,  steam  shovel  and  dredge,  or  any 
other  tool  for  digging  and  conveying  earth. 
The  contents  include: 

The  Art  ot  Cost  Ej^tiniatins:  Earth  SJirlokace: 
Eai-th  ClassiflcaHan:  Costo?  Loosenini:  and  Shovei- 
ine:  Cost  olDumnlut;.  ypreadins.  Rolllnc:  Cost  by 
Wheelbarrows  arm  Cart«;  Cost  by  Waiioiis:  Cost  by 
liiick  and  Drai;  Scrapers;  Cost  by  Wheel  Scrapers; 
Co^^t  by  the  Ilievatins  Grader;  C^Pt  b\  Steam 
Shovels;  Cost  by  Cars:  How  to  Handle  "a  Steam 
Shovel  Plant;  Summarv  and  Table  of  Costs:  Costo( 
TTenchtm:  and  Pino  Liivlnc;  The  Cost  of  Hy»lraulic 
Exca"ation;  Co-^i  nf  Ore-Jcins:  Miscellaneous  Cost 
Data;  Earth  and  Earin  structures;  liapiU  Field  and 
Ollice  Survr'y  WorkiOverhaulCa'eulation;  A  Small 
••Home-Made"  Dipper  Drerico  or  Steam  Shovpl; 
Detailed  Descrtittion  and  Drauintrs;  Cost  of  Makins 
the  Dredt-'e;  Cost  of  Operati/ii;. 

Cloth.  5x7*^  inches:    260  pa^es;   50  figures  and 
illustrations;  price  S2.00  net.  (x>sip.iid. 

The  Myron  C.    Clark    Publishing  Co. 

355  Dearborn  Street.  CHICAGD.  ILL. 
i;;-2i  Faik  Kiw.  MAY  Y<  l;K 


''Field    System" 

By  PR.AXK  B.  GILBRETH 

'puis  book  was  WTitlcr  by  one  of  the  largest 
^  general  contractors  in  the  world  and  con- 
tains nearly  200  pages  ot  rules  and  instructions 
tor  the  guidance  of  his  foremen  and  superin- 
tendents. It  is  the  outgrowth  of  over  20  years 
of  experience  in  the  contracting  busintss  and 
embodies  scores  of  suggestions  tor  t  conomizing 
and  for  increasing  the  output  of  the  men  on  the 
job.  Mr.  Gilbreth  is  the  contractor  who  made 
the  "Cost-plus-a-fixed -sum-contract"  famous: 
in  doing  so.  he  has  likewise  made  fam.ous 
Gilbreth's  "Field  System."  only  a  few  excerpts 
from  which  have  heretofore  appeared  in  print. 

In  makinepiibIichls"FleldS5'stcm."  Mr.  Gilbreth 
i-'  porformins  a  service  to  the  i)ubiir  thai  is  com- 
parable with  the  action  of  a  physician  in  discioi'int: 
the^eeretof  kls  success  in  curirip  a  di'-eaj-e.  The 
di'ie;ise  that  Oi.breth's  •■Field  S5'Stem"aims  tociire 
I-  the  hit  or  mi.'^?  method  ol  doinc  contract  work. 
System  siippl:uits  slovenliness,  and  make*  slolli  an 
au.soiute  impossibility. 

200  pages,  with  illustrations;  bound  in  leather; 
price  S3.00  net.  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

255  Dearborn  Street,  CHICAGO.  ILL. 
13-21  Park  Row.  NEW  YORK 


Practical   Cement   Testing 

Hy  W.   PURVES  T-AVLOR.  M   s  (     >: 

KriKlncer  In  CiiarKe  of  I'hJladelphla  Muiiiciiml 

TcatlnK  Laburutorle^. 

n^HIS  is  the  first  practical  and  ex^iaustive 
■'■  treatise  on  this  important  subjecu  It  has 
already  been  adopted  as  a  text  book  by 
leading  technical  schools. 

Each  rhaptcr  eontaln.t  a  mlnuti^  dcscrlpt  Ion  of  the 

melhodH  followed  in  the  author's  Jaooraiory  anil 
many  valuable  mi^-u'c-iitona  jis  lo  the  "how"  and 
■  why*'  of  eemi'iit  t.-sn  il'.  The  observatiotiK  on  the 
Interpretation  of  n---uiis.  one  of  the  mo.-t  dinicuit 
ta.skrtoI  Mil-  novice,  ure  espf^ially  pertinent  and 
are  cxpruiaed  In  a  fair  and  eo^iservatlvc  manner. 

The  book  la  so  complete  that  U  can  be  put  in  the 
nand^ufa  you.r^  engineer  with  conlldenc  that  it 
win  enable  him  to  m 'ike  reliiib.c  testa  on  ecment. 
The  wealth  of  phnio'.'raphs  a. id  due  cuts  furtiwh 
the  pictorial  examples  of  how  to  conduct  ccni'tit 
tests,  and  the  .lOO  pace?  of  texts  are  so  txpllell  that 
even  the  most  inexp<T'ence<l  man  can  soon  lea'-n 
the  :irt  of  «'.'ment  testlnp.  Yet  the  b.K)k  haa  not  a 
superlluous  par:urraph. 

Cloth.  6\9  ln«:hes:  ,130  pa^es:  U2  illusfralions; 
5^  tables:  S3.00  net,  postpaid. 
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Analysis  Showing   That   the  Panama 

Canal  Is  Get  tain  to  Cost  at  Least 

$2X0,000,000,  or  50  Per  Cent 

More  Than  Originally 

Estimated. 

Work  on  the  Panama  Canal  has  now  pro- 
gressed so  far  that  an  accurate  forecast  of 
its  minimum  finished  cost  is  possible.  Wc 
have  made  a  careful  analysis  of  the  data 
in  all  the  reports  from  the  first  to  the 
latest.  We  find  that  $85,000,000  have  al- 
ready been  expended  for  plant  sanitation, 
supervision,  civil  government,  excavation, 
etc.,  on  the  Isthmus,  since  the  United 
States  began  its  work  there.  This  does  not 
include  the  $40,000,000  paid  to  the  French 
company  nor  the  $10,000,000  paid  to  the 
Panama  Republic. 

Of  this  $85,000,000  only  $31,000,000  rep- 
resents expenditure  for  engineering,  labor 
and  materials  used  in  excavation  and  con- 
struction. In  return  for  this  $31,000,000, 
the  government  can  show  little  more  ac- 
complished than  about  41,000,000  cu.  yds. 
of  excavation.  Hence  the  excavation  has 
cost  nearly  80  cts.  per  cu.  yd.,  not  includ- 
ing plant  amortization.  The  cost  per  cubic 
yard  of  excavation  has  increased  each  year, 
and  is  almost  certain  to  increase  still  more, 
for  several  reasons,  which  we  shall  give 
later.  But,  assuming  only  the  80  ct.  cost 
per  cubic  yard  for  the  remaining  74,000,000 
cu.  yds.  of  excavation,  and  adding  only  the 
estimated  cost  of  locks  and  dams,  we  find 
that  the  grand  total  will  foot  up  to  $211,- 
229,000,  which  is  50  per  cent  in  excess  of 
the  estimated  cost  under  which  this  vast 
work  was  begun!  This  $211,229,000  is  a 
conservative  estimate,  for  it  is  altogether 
likely  that  the  locks  and  dams  (scarcely 
begun  as  yet)  will  also  overrun  as  much 
as  the  excavation  has  overrun.  If  this  oc- 
curs, we  can  now  safely  predict  that  the 
finished  Panama  Canal  will  cost  $240,000,- 
000. 

No  engineering  journal  should  ever  at- 
tempt an  estimate  of  this  kind  without  the 
most  thorough  analysis  of  the  recorded 
costs.  While  Engineering-Contracting 
has  long  foreseen  that  the  cost  of  the  Pan- 
ama Canal  would  greatly  exceed  what  the 
American  people  have  been  led  to  believe 
would  be  its  cost,  still  it  has  seemed  best 
to  await  developments  before  publishing 
facts  that  are  so  damning  a  criticism  of  the 
administration  of  the  Canal. 

We  shall  first  present  a  tabulated  analy- 
sis of  what  the  Panama  Canal  had  cost 
up  to  the  close  of  the  fiscal  year.  June  30. 
1908.  The  report  does  not  give  the  figures 
analyzed  in  this  manner.  Indeed,  tlie  ef- 
fort seems  to  have  been  made  to  present 
the  figures  in  such  fashion  as  to  conceal  the 
real  facts. 

For  this  reason  we  have  had  to  give  the 
item  of  plant  in  round  numbers,  since  the 
reports  lump  together  plant  and  supplies  in 
such  a  way  that  the  precise  amount  of  plant 
cost  is  not  readily  ascertainable. 

The  following  is  our  own  tabulation  of 


the  cost  of  the  entire  work  up  to  June  30, 
19(i8,  taken   from  the  chairman's  report : 

Buildings $  9,824,089 

Waterworks,  sewers   and  paving 

for  Colon  and  Panama 2,237,132 

Waterworks,   sewers   and     roads 

for  Canal   Zone 3,533,618 

Civil  government  and  sanitation 

and  hospitals  11,767,510 

Equipment  and  plant  (about)  . . .  20,000,000 
Panama  R.  R.,  loans,  purchase  of 

stock,  re-equipment,  etc 4,7.52,600 

Two  steamers   1,550,000 

Construction,     engineering     and 

administration 30,908,049 

Total  expenditures $84,572,998 

This  represents  what  has  been  spent,  and, 
as  previously  stated,  it  covers  only  a  small 
part  of  the  actual  excavation — about  one- 
third — and  practically  none  of  the  locks 
and  dams. 

The  excavation  done  by  the  Americans 
up  to  June  30,  1908,  amounts  to  40,923,533 
cu.  yds.,  out  of  a  total  that  will  exceed 
115,000,000  cu.  yds.  according  to  the  report 
of  a  year  ago.  Let  us  assume  that  the 
plant,  the  buildings,  etc.,  will  cost  but  little 
more  than  has  already  been  expended, 
which  is  leaning  far  on  the  side  of  charity 
to  the  Canal  administration.  Let  us  as- 
sume that  the  civil  administration  and  sani- 
tation will  cost  no  more  per  annum  in  the 
next  four  years  than  it  now  costs,  namely, 
$2,000,000  per  annum.  Let  us  assume  that 
the  locks  and  dams  will  be  built  at  a  cost 
not  exceeding  the  original  estimate.  Let  us 
assume  that  the  total  excavation  will  cost 
no  more  per  cubic  yard  than  it  is  costing 
right  now.  Then  we  shall  have  the  fol- 
lowing conservative  estimate  of  the  total 
cost  of  the  finished  Panama  Canal : 
115,000,000  cu.  yds.  excavation 
at  80  cts.  (including  engi- 
neering, etc.) $  92,000,000 

Plant  and  equipment 20,000,000 

Buildings 10,000,000 

Waterworks,  sewers,  roads,  etc.. 

Colon  and  Panama 3,250,000 

Waterworks,  sewers,  roads,  etc, 

Canal  Zone  3,500,000 

Civil  government  and  sanitation.    20,000,000 

Panama  railroad 5,000,000 

Two  steamers   1,550,000 

Land  damages 500,000 

Locks,    dams    and    breakwaters 
as  per  original  estimate 55,429,000 


$211,229,000 
The  last  item  of  $-55,429,000  is  quite  as 
likely  to  overrun  the  original  estimate  as 
the  other  items  have  already  overrun.  In 
fact  it  has  recently  been  decided  to  widen 
the  locks  by  10  ft.,  which  will  largely  in- 
crease their  cost.  But  if  only  the  same 
percentage  of  excess  cost,  namely  50  per 
cent,  be  applied  to  this  item  of  locks,  dams 
and  breakwaters,  it  will  add  another  $28,- 
000,000,  bringing  the  grand  total  to  the  vast 
sum  of  $239,000,000.  This  will  make  the 
actual    cost    of    the    lock   canal    practically 
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equal  to  tlie  estimated  cost  of  the  sea  Kvi-1  the  circumstances  which  will  surround  the  and  did  not  protest  against  permitting  the 

canal,  which  was  $247,000,000.  execution  of  work  in  the  field  to  its  com-  actual    construction    to   be   placed     in    the 

For  the  benefit  of  those  of  our  readers  piction.     It   has   been   the  intention   of   the  hands   of   men   utterly   without   the  proper 

who    may    not    have   at    hand    the   original  Board  to  make  these  prices  liberal,  so  as  to  training  or  experience. 

estimate  of  the  cost  of  the  lock  canal,  as  remove  as   far  as   possible  any  probability  .\s  „.cll  make  the  life  long   editor  of  a 

prepared    by   the   consulting   engineers,   we  of   tl'c    ultimate   cost   of   the    work    being  newspaper  the  stage  manager  of  a  theatre 

give  the  following  tabulation :  greater   than  tliat  estimated,  and  it  is  be-  jg  put  these  engineers  into  the  shoes  of  a 

Original  Eslimaled  Cost  of  Lock  Canal.  ''*^^'«''  ^^at   they  are   sufficiently  liberal  to  contractor.     A  drama  is  a  literary  produc- 

Breakwaters  in  Limon  Bay....$    5..300,000  '^';°J"Pj''^  the  purpose."  tion,  an   editor   is  a  skilled    literary  man. 

Channel  in  Limon  Bay                       1,215,000  bufticiently  liberal    to     accomph&h     the  hence,  the  ignoramus  would  reason,  no  man 

Limon  Bay  to  Gatun  Locks             s'q'I  000  Purpose" !     With  the  excavation  only  one-  could  be  better  fitted  to  act  as  a  theatrical 

Gatun  Locks,  including  e.Kcaval        '"  t^hird  done,  with  dams  and  locks  only  just  stage  manager  than  an  editor.     The  igno- 

tion  and  backfilling                       15  691  000  ^^S^n,  the  work  has  cost  $8o,000,000,  Icav-  ramus  in  tbe  analogous  Panama  Canal  rea- 

Approach  walls  to  Gatun' Locks.        WoOO  '"8  but  a  meagre  $.55,000,000  with  which  to  soning  has  been  the  public. 

Gatun  dam  and  spillway 7,788,000  complete  the  work  within  the  amount  that  ^^3;^,^    ^^^^    „^i5    ^j^^^^^    ^^^^^    i^   ^^^ 

Gatun  to  Obispo 5,005.000  the  American  people  had  expected  to  pay,  fundamental    error    involved    in    ever     at- 

Obispo  to  Pedro  Miguel 4.3,337,000  J!l\^;^tl  """tI  '''""'  '^'°"'  ^.''L^r^l  '*"'  '^^'"P'*"^  "^  ''"  P"''"^  ^^'^  "^  ^"^  '"^g"'" 

Pedro  Miguel   Locks,  including  $o5,000,000.    The   remaining    '4000000   c«.  ,,,^^  ^y   forces  directly  in  the  government 

e.xcavation  and  backfilling. . . .       6,988,000  >''^-  °^  excavation  will  cost  $59,000,000  at  ,„p,„y     g^  ,„„g  ^^  ^^^^^  ^^^^^^  ^^.„,3i„j 

-Approach  walls  to  Pedro  Miguel  ^'*^''-^    ^^^*'  as  it  is,  the  average  laborer  working  for  a 

Locks  ..'. .300,000  I"  a"  probability,  the  cost  of  excavation  government  will  not  work  as  faithfully  as 

Pedro  Miguel  to  Sosa  Locks...         420,000  ''^''l  continue  to  increase,  for  the  following  he   will  work   for  a   private  individual  or 

Sosa   Locks,   including    excava-  reasons;  corporation. 

tion  and  backfilling 13,092,000  First,  because  the  percentage  of  rock  is  If  the  present  waste  of  public  funds  is  to 

Approach  walls  to  Sosa  Locks..         4.50,000  steadily  increasing,  as  the  cuts  grow  deeper.  be  checked,  the  first  step  should  be  to  ap- 

Sosa    Locks  to    deep    water    in  Second,  because    government    employees  point  a  board  analogous  to  a  board  of  di- 

Panama  Bay    1,939,000  grow  less  efficient  as  time  goes  on  and  the  rectors  on  a  railway.     This   board    should 

LaBoca  dam  1,675,000  "new  broom"  feeling  wears  off.  not    be   engaged    in   the   actual    details    of 

.Ancon-Sosa  and  Ancon-Corozal  Third,  because  earth  slides  will  become  canal   construction,  but  should  receive  the 

dams 1,645,000  „,Qre  frequent  and  more  damaging  as  the  reports    of    the    various    departments,    and 

Diversion      channels      between       _  ^^3  increase  in  depth.  perform  the  various  functions  belonging  to 

Obispo  and  Pedro  Miguel...         850,000  u^  ^^  ^^g  present,  about  60  per  cent  of  a  board  of  directors.     With  abroad  knowl- 

Diversion  channel  and   regulat-  the  excavation  in  the  great  Culebra  cut  has  edge,    and   entirely    unbiased    by    personal 

ing  works  at  .\ncon 275,000  \,een  rock.     This  percentage  is  steadily  in-  motives,  such  a  board  would  act  in  behalf 

Diversion  of  Panama  railroad. .       3,700,000  creasing,   and,   in   addition   to   this   reason  of  the  .stockholders  of  this  great  enterprise. 

Movable  dams  at  ends  of  sum-  for  increased  cost  of  excavation,  much  of  'he  citizens  of  America, 

nut  level   2,000,000  the  rock  in  the  lower  strata  will  be  harder  The  next   step  should  be  the  award  of 

Land  damages  300,000  jij^^   that   hitherto   excavated,   if  the   geo-  contracts   for  the  completion  of  the  canal, 

logical  reports  are  correct,     .\  large  part  of  the  work  on  which  is  really  only  just  be- 

$116,421,000  the  inateriar  to  be  dredged  will  be  rock,  gun,  since  66  per  cent  of  tlie  excavation  and 
.\dniini.stration,  engineering  and  All  of  which  makes  it  evident  that  the  ma-  nearly  100  per  cent  of  the  masonry  re- 
contingencies,  but  not  includ-  terial  easiest  to  excavate  has  been  removed.  main  to  be  done. 

ing  interest  during    construe-  and  that  the  material  yet  to  be  excavated  The  existing  plant  should  be  turned  over 

tion,  sanitation  or  expenses  of  will  ]jg  of  gn  increasingly  difficult  charac-  to  competent  contractors,  either  under  unit 

Zone  government   $  23,284,200  ter.  price  contracts  or  cost-plus-a-fixed-fee  con- 

The   only   work   yet   done   on  the   locks,  tracts,   or  both,  as  the  board   of  directors 

Total  estimated  cost $189,705,200  jgnis  and  break-ivaters  has  been  of  a  pre-  might  decide. 

This  estimate  is  based  on  the  unit  prices  paratory    nature,    consisting   principally    of  In  any   event,   a   proper   system   of   unit 

adopted  by  the  Board  of  Consulting  Engi-  less  tlian  3,000,000  cu.  yds.  of  excavation.  cost  keeping  should  be  installed,  and  public 

neers,  the  same  unit  prices  being  used  for  This,  in  brief,  is  the  situation.     Who  is  reports  should  be  made  at  frequent  inter- 

the   estimate   made    for   a    sea   level  canal.  responsible    for    it,    and    how   can    further  vals,  so  that  the  "stockholders"  in  this  en- 

These  unit  prices  varied  for  different  sec-  gross  waste  of  public  funds  be  prevented?  terprisc  would  know  exactly  what  they  are 

tions    of   the    canal,   the    prices    for    earth  When  the  original  Board  of  Consulting  getting  for  their  money.    .As  it  now  stands, 

running   from  15  cts.     per     cu.     yd.     for  Engineers  made  their  estimate  of  cost,  un-  it  may  be  that  proper  cost  keeping  systems 

dredged  earth  to  40  cts.  for  dry  earth,  and  doubtedly    some   errors   occurred,   but   the  are  in  use  on  the  Isthmus,  but,  if  so,  there 

from  70  cts.  to  about  $1.25  per  cu.  yd.  for  gigantic  blunder  was  made  when  the  gov-  has  been  a  most  cunning  attempt  to  conceal 

rock.  ernment  abandoned  the  idea  of  doing  the  the  fact  in  the  reports  that  have  been  made 

Regarding  these  prices  the  Board  had  the  work  by  contract  and  undertook  to  do  it  by  public.     Familiar  as  we  are  with  all  kinds 

following  to  say :  its  own  forces.  of  cost  keeping  systems   and  lack  of  sys- 

"Thc  unit  prices  to  be  applied  to  the  Each  of  the  chief  engineers  successively  tem,  we  do  not  recall  ever  having  seen  re- 
various  items  of  work  entering  the  com-  put  in  charge  of  Uie  canal  perceived,  as  he  ports  of  the  cost  of  public  work  so  un- 
pletion  of  the  canal  have  been  formulated  thought,  a  chance  to  win  eternal  fame  by  satisfactory  as  are  those  on  the  construe- 
by  the  Board  after  most  careful  delibera-  acting  not  only  as  chief  engineer  but  as  tion  cost  of  the  Panama  Canal.  No  at- 
tion  upon  all  the  conditions  affecting  the  industrial  captain  of  a  great  army  of  men.  tempt  has  ever  been  made  in  these  reports 
actual  prosecution  of  the  work,  including  The  result  is  precisely  what  every  unbiased  to  show  itemized  analyses  of  the  unit  co.sts. 
climatic  effects,  inefficiency  of  available  engineer  acquainted  with  conditions  has  ex-  No  estimates  have  been  prepared  to  show 
labor,  the  distance  of  centers  of  supplies,  pected.  Not  one  of  the  eminent  chief  en-  what  the  probable  cost  of  the  finished  canal 
the  present  condition  of  the  various  incom-  ginecrs  of  the  Panama  Canal  had  ever  will  be.  based  upon  what  the  unit  costs  now 
plete  excavations,  the  general  experience  of  been  a  constructing  engineer,  in  the  sense  are.  In  brief,  the  country  has  really  been 
the  Isthmian  Canal  Commission  since  its  that  a  contractor  is.  The  public  failed  to  kept  in  the  dark  as  to  the  true  efficiency 
creation,   and  otlicr    inflm  ni.  <   peculiar   to  perceive  the  importance  of  this  distinction.  of  the  organization  in  charge  of  the  canal 
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work.  A  lion  roar  lias  been  raised  from 
time  to  time  about  the  astonisliing  amount 
of  excavation  yardage  being  moved  at  Pan- 
ama, but  not  a  mouse  whisper  about  its 
unit  cost. 

.\  year  ago,  in  the  midst  of  the  greatest 
noise  about  the  yardage  that  liad  been  ex- 
cavated at  Panama  during  the  previous 
year,  the  Northern  Pacific  railway  quietly 
announced  in  its  annual  report  to  its  stock- 
holders that  the  contractors  excavating 
earth  and  rock  for  the  X.  P.  had  moved 
a  greater  yardage  than  had  been  moved  at 
Panama. 

The  newly  elected  President  can  begin 
his  administration  in  no  more  auspicious 
niamier  than  by  reorganizing  the  construc- 
tion administration  of  the  Panama  Canal 
along  the  lines  universally  adopted  by  the 
great  railway  systems  of  this  country :  first, 
by  appointing  a  board  of  directors ;  second, 
bv  confining  the  chief  engineer  to  the  du- 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing;  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  w  ill  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


L 

Standard     Designs     for      Reinforced 
Concrete  Bridges  of  the  Illinois 
Highway      Commission 
With  Some  Details 
of   Cost. 
Reinforced  concrete  highway  bridge  con- 
struction is  being  widely  ;idvocated  by  the 
Illinois  Highway  Commissioner,  Mr.  A.  N. 
Johnson,    State    Engineer.      To    encourage 
the  building  of  such  bridges  the  Commis- 


lie  nseil  at  very  reasonable  cost  and  that 
lor  longer  spans  a  reinforced  concrete  floor 
docs  not  add  an  excessive  amount  to  the 
cost  of  the  bridge. 

Spans  Under  18  ft. — For  spans  imder  18 
ft.  in  the  clear  a  plain  reinforced  concrete 
slab  is  used  for  the  floor,  the  principal  re- 
inforcement rmining  from  abutment  to 
abutment.  Reinforced  concrete  side  rails 
are  used  for  this  class  of  bridge  and  are 
considered  preferable  to  pipe  or  angle  rails 


Fig.   1 — ie-Ft.   Span    Reinforced   Cone 

ties  ordinarily  exercised  by  the  chief  engi- 
neer of  a  railway ;  and  third,  by  putting  all 
the  remaining  construction  under  contract 
with  the  least  possible  delay. 


Five  contracts  amounting  to  nearly 
$l),UOO,000  have  been  let  recently  for  work 
on  the  New  York  State  Barge  Canal.  The 
contracts  and  the  successful  bidder  were  as 
follows :  Contract  40,  improvement  of  Erie 
canal  from  Lockport  to  Sulphur  Springs 
guard  lock,  to  the  United  Engineering  & 
Contracting  Co.,  New  York,  for  $2.1()t),298. 
Contract  41,  east  of  Rochester,  to  Butler 
Bros.  Hoff'  Co.,  New  York,  for  $-281,330. 
Contract  46.  from  Fox  Ridge,  Cayuga 
county,  to  Salem,  Wayne  county,  to  the 
Kinser  Construction  Co.,  of  Fort  Edward, 
N.  v.,  for  $1,212,833.  Contract  47,  in  Ca- 
\uga  county,  to  the  Crowell  &  Sherman 
Co.,  of  Cleveland,  O.,  for  $1,202,6.38.  Con- 
tract ^.  construction  of  dams  and  locks 
in  the  upper  Hudson,  to  Shanley-Mor- 
rissev.  Inc.,  of  New  York,  for  $1,018,323. 


rate    Bridge. 

.■,ion  has  worked  out  two  general  standard 
designs  according  to  one  or  the  other  of 
which  it  prepares  plans  for  individual  struc- 
tures. These  general  designs  are  given  in 
the  second  annual   report  of  the  Commis- 
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Flg.  2 — Cross   Section   and    Elevation    of    Abutment. 


because  of  their  strength  and  durability. 
Figures  1,  2  and  3  show  the  plans  for  one 
of  these  bridges.  In  constructing  these 
bridges   the    report   notes   that : 

"Where  a  number  of  slab  bridges  under 


mn 
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Fig.  3 — Floor  and  Abutment  Plan. 


The  highest  average  record  for  one  day 
by  the  steam  shovels  of  the  Central  Divi- 
sion of  the  Isthmian  Canal  was  made  on 
Oct.  28,  when  49  shovels  excavated  62,.396 
cu.  vds.  of  material. 


sion,  and   from  this  report  we  abstract  the 
following  description  and  cost  data. 

The  Commission  recommends  reinforced 
concrete  for  all  spans  under  50  ft.  in 
length.  It  has  found  that  for  spans  un- 
der 40  or  50   ft.,   reinforced   concrete  can 


20  ft.  in  span  are  built  the  same  season, 
it  may  prove  cheaper  to  use  I-beams  to 
support  the  slab  until  the  concrete  has 
set  than  to  use  mud  sills  and  timber  posts. 
If  this  is  done  the  abutments  are  carried 
up  as  usual  to  the  height  of  the  under  side 
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of  the  floor,  pockets  being  left  for  the 
1-licams;  these  pockets  being  about  G  ins. 
wide  and  deep  enough  so  that  when  op- 
posing wedges  arc  placed  under  the  ends 
of  the  I-beams  the  top  flanges  of  the 
I-beams  will  be  2  ins.  below  the  level  of 
the  bottom  of  the  slab.     Two-in.  planking 


necessary  for  appearance  and  economical 
placing  in  the  rail  forms.  For  spans  over 
30  ft.,  and  particularly  for  wide  roadways, 
the  girders  bccoine  heavier,  and  it  has  been 
found  necessary  to  design  the  girders  with 
a  heavy  coping,  giving  the  girders  a  T- 
beam  section.    A  number  of  girder  bridges 


The  aggregate  value  of  all  the  products 
obtained  from  the  distillation  of  coal  in 
gas  works  and  retort  ovens  in  1907  in  the 
United  States  was  $73,57.3,004. 


The  high  record  for  steam  shovels  dur- 
'  ing  the   month   of   October  in  the  central 
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Fig.   A — Longitudinal    Section    and    Elevation    of     Experimental     Reinforced    Concrete    Bridge. 


is  used  to  support  the  slab.  When  the 
concrete  in  the  slab  and  rails  has  hard- 
ened sufficiently  the  wedges  are  removed 
and  the  floor  forms  drop  down ;  the  planks 
are  drawn  out  at  the  sides  and  likewise 
the  I-beams  through  the  pockets  in  one 
of  the   abutments.     The   pockets   are   then 


of  this  character  have  already  been  built 
and  the  plans  drawn  for  several  which  will 
be  built  the  coming  season. 

Figures  4.  -5  and  6.  showing  the  details  of 
design  of  the  experimental  bridge  built  at 
the  Southern  Illinois  Penitentiary  at  Me- 
nard, illustrate  this  type  of  construction. 


division  of  the  isthmian  canal  was  made  by 
shovel  No.  2.30,  at  work  in  the  Culebra 
District.  According  to  the  Canal  Record 
this  shovel  excavated  58,483  cu.  yds. 
in  27  days,  an  average  of  2,166  cu.  yds.  per 
day.  Shovel  No.  2-59,  working  20  days  in 
the    Empire    District    and    7    days    in    the 
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Fig.    5 — Longitudinal    Section    of    Girder    Showing  Stirrups. 


filled    with     concrete.      The     I-beams     and 
planks  may   be   used   repeatedly." 

Spans  from  iS  to  42  ft. — For  spans  rang- 
ing in  length  from  18  to  42  ft.  the  concrete 
rails  have  been  designed  as  girders  to  carry 
the  load  to  the  abutments.  The  floor  in  this 
case  is  a  reinforced  concrete  slab,  the  main 
reinforcement  running  from  girder  to  gir- 
der. The  floor  is  suspended  to  the  girders 
by  bending  every  third  floor  bar  up  into 
the  girders.  This  type  might  well  be 
classed  as  a  reinforced  concrete  through 
girder  bridge.  This  has  proved  to  be  a  verj- 
economical  design.  The  forms  are  very 
simple  and  much  of  the  lumber  remains 
uncut.  The  bending  moment  in  the  floor 
slab  is  independent  of  the  length  of  the 
span,  and  consequently  the  amount  of  con- 
crete and  steel  in  the  floor  slab,  for  a  giv- 
en width  of  roadway,  remains  constant  per 
foot  of  bridge.  The  rails  or  girders  for 
bridges  18  to  30  ft.  in  span  contain  but  lit- 
tle more  concrete  than  would  ordinarilv  be 


The  dimensions,  quantities  and  costs  for 
a  number  of  the  bridges  built  on  the  Com- 
mission's plans  are  given  in  the  accoinpany- 
ing   table   compiled    from    figures  given   in 


Culebra  District,  excavated  55,535  cu.  yds., 
an  average  of  2,056  cu.  yds.  per  day.  Both 
of  these  shovels  break  the  high  record 
formerly  held  by  shovel  No.  256. 
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Cost  of  Molding  Concrete  Sewer  Blocks 

The  cost  of  molding  several  thousand 
concrete  blocks  to  be  used  in  sewer  con- 
struction at  Halifax,  N.  S.,  is  given  in  the 
"Canadian  Engineer,"  from  which  we  re- 
arrange and  further  analyze  the  figures  as 
follows : 

The  work  involved  the  mixing  and  mold- 
ing of  356.35  cu.  yds.  of  concrete  in  1,341 
batches  of  ".17  cu.  ft.  each.  The  cost  of 
the  molded  blocks  was  as  follows : 

Item.  Total.  Percu.  ft. 

5,050  hrs.  labor  at  16  to  24 

cts $   838.76  $0,087 

1,733  bushels  cement  at  80 

cts 1,386.40    0.144 

2,850  bushels  sand  at  6  cts.  171.00  0.017 
2,684  bushels  gravel  at  6  cts.  141.04  0.014 
5,364  bushels  stone  at  7  cts.     375.48    0.038 

Paper 26.82    0.0028 

Soap '       17.85    0.0018 

Coal  48.95    0.0050 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  gradinj;  of  roads  and  rail- 
roads, dikin-,;  and  canal  «ork,  drcdning.  building  rcser\oirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarr_\ing,  etc. 


Total $3,006.30  $0.3096 

The   cost    of    the   blocks    complete    was 


Methods    and    Costs    of    Driving  the 
Hot  Time  Lateral  ox  the  New- 
house  Tunnel.* 

BY   HENRY    M.   .MlKINSOX.f 

S.  A.  Knowles,  now  superintendent  of  tlie 
Boston  Consolidated  mine  at  Bingham, 
Utah,  in  driving  the  12.\12-ft.  Newhouse 
tunnel  at  Idaho  Springs,  Colo.,  advanced 
the  face  a  total  of  2,925  ft.  in  12  months, 
or  at  an  average  rate  of  244  ft.  monthly, 
and  at  an  average  breaking  cost  of  $21.45 
per  foot,  as  was  carefully  described  by  H. 
Foster  Bain  in  the  Journal  of  April  19, 
1902.  His  record  of  7%  ft.  average  ad- 
vance per  shift  in  the  6.\9-ft.  Central  tun- 


END  ELEVATION  CROSS  ■  SECTION 

Fig.   6 — Experimental    Reinforced   Concrete    Bridge   of   Illinois   Highway  Commission. 


thus  31  cts.  per  cu.  ft.  or  $8.37  per  cu.  yd. 
This  cost  includes  cleaning  molds,  moving 
and  storing  blocks  and  all  expenses  incident 
to  the  cost  of  manufacture  except  the  cost 
of  the  water  used. 


The  total  production  of  coal  tar  in  1907, 
in  the  United  States,  as  reported  to  the 
U.  S.  Geological  Survey  by  488  companies, 
was  103,577,760  gallons,  valued  at  $2,651,- 
527.  as  against  a  production  of  80,022,343 
gallons,  valued  at  $2,176,944,  reported  in 
1905  by  521  companies :  from  which  it  ap- 
pears that  while  the  production  of  coal 
tar  increased  23.5-55,717  gallons,  or  29  per 
cent,  the  value  increased  only  $474..583,  or 
22  per  cent.  The  price  for  tar  has  shown 
a  steadily  declining  tendency  since  1903, 
when  the  average  price  reported  to  the 
Survey  was  3.49  cents  per  gallon.  It 
dropped  to  3.04  cents  in  1904.  to  2.72  cents 
in  1905,  and  to  2.6  cents  in  1907.  The  yield 
of  tar  per  ton  of  coal  consumed  in  1907 
ranged  from  6.34  gallons  in  Pennsylvania 
to  19.63  gallons  in  Missouri,  the  average 
for  the  entire  United  States  being  9.04 
gallons.  The  price  ranged  from  2  cents  in 
Illinois  to  10.3  cents  in  Oregon. 


nel  of  the  Big  Five  company,  at  Idaho 
Springs,  was  detailed  in  a  pamphlet  pub- 
lished by  the  Leyner  Engineering  Works 
Company,  of  Denver.  Lindsay  Duncan 
published  in  Engineerixg-Coxtr.\ctixc. 
June  20,  1906,  the  details  of  cost  in  Mr. 
Knowles'  work  at  the  west  end  of  the 
Gunnison  irrigation  tunnel  of  the  Reclama- 
tion Service,  in  Montrose  county,  Colo, 
where  advances  of  100  ft.  in  five  days  were 
made  in  adobe  ground. 

In  reading  these  descriptions  of  high-pres- 
sure work  the  mine  manager  is  too  apt  to 
dismiss  the  subject  with  the  thought  that 
such  rates  of  progress  are  possible  in  bores 
of  the  larger  dimensions,  but  are  not  pos- 
sible in  the  kind  of  work  he  is  carrying 
on,  where  the  smaller  drifts  and  crosscuts 
offer  increasing  difficulties  to  rapid  ad- 
vance, by  making  impossible  the  working 
of  the  large  force  of  men  which  in  his 
experience  is  the  only  means  to  this  end. 
Mr.  Knowles  has  demonstrated  that  it  is 
possible  to  make  equally  satisfactory  prog- 


•Slightly  condensed  from  the  Engineering 
and    Mining  JourTial. 

tMining  engineer,   Telluride,   Colo. 

"Work  was  held  up  by  the  Old  Town  coni- 
I>any. 

=Work  was  completed  and  connection 
made   with   this   88    feet. 


ress  in  bores  of  smaller  dimensions.  He 
has  described  to  me,  and  given  me  permis- 
sion to  present  in  some  detail,  the  method 
he  employed  in  driving  an  adit  5x7V4  ft., 
the  normal  size  of  mine  workings.  By  this 
method  he  made  monthly  advances  of  more 
than  250  ft.  with  a  force  of  11  men,  while 
the  cost  of  breaking  and  tramming  was  ap- 
proximately   $13.50    per    ft. 

The  notable  results  briefly  stated  above 
were  obtained  in  the  work  of  driving  the 
Hot  Time  lateral,  a  connection  between 
the  Newhouse  tunnel  and  the  2,200-ft.  level 
of  the  Old  Town  shaft,  at  Idaho  Springs, 
Colo.  During  1907,  Mr.  Knowles  pushed 
this  connection  from  a  length  of  1,834  ft. 
on  Jan.  1,  1907,  to  a  length  of  4,333  ft.  at 
the  end  of  the  year,  or  a  total  distance  in 
the  twelve  months  of  2,499  ft.  The  rate 
of  advance  of  the  different  months  was: 
January.  1907,  253  ft.;  February,  2-37; 
March',  84;  .^pril',  185;  May,  263;  June, 
251:  July,  200;  .August,  200;  September, 
254 ;  October,  224 ;  November,  260 ;  Decem- 
ber", 88;  total  advance,  2,499  ft.;  average 
monthly  advance,  208%  ft. ;  average  month- 
ly advance,  excluding  March,  April  and 
December,  2-38    feet. 

The  adit  was  driven  through  granite, 
gneiss  and  schist,  very  hard  to  drill  and 
so  tough  and  tenacious  that  it  broke  badly. 
There  were  no  soft  seams  nor  any  defined 
walls  to  follow.  The  fact  that  there  was 
no  timbering  to  be  done ;  that  the  ground 
was  not  wet  enough  to  require  rubber 
coats;  and  that  the  size  of  the  bore,  5x7% 
ft.  in  the  clear  above  the  rails,  corresponded 
so  closely  with  the  usual  size  of  mine  work- 
ings, made  the  problem,  in  all  essential  con- 
ditions, the  counterpart  of  the  problem 
hundreds  cf  properties  are  working  on 
every  day.  For  this  reason  the  following 
details  of  this  rapid  progress,  made  at  such 
a  reasonable  cost,  are  the  more  interesting 
and   valuable. 

DRILLING    AND    BLASTING    THE   HOLES. 

The  niachineman  and  helper  set  up  the 
drill  without  waiting  for  the  dirt  from  the 
previous  shots  to  be  cleaned  up.  The  set- 
up was  on  a  cross-bar  placed  high  enough 
in  the  drift  and  far  enough  away  from 
the  face  to  allow  the  upper  row  of  holes 
(1,  2  and  3  in  the  diagram)  to  be  started 
close  to  the  back  and  ta  be  drilled  with 
very  little  rise  in  their  depth  of  six  feet. 
The  muckers  at  work  loading  the  cars  gave 
what  additional  assistance  the  drill  crew  re- 
quired in  setting  up.  The  accompanying 
diagram  illustrates  the  position  and  direc- 
tion of  the  holes. 

From  the  first  set-up  of  the  cross-bar  at 
position  A,  all  the  holes  except  the  three 
bottom    ones,    the    "lifters,"    were    drilled. 
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Holes  1,  2,  ;^,  I.  "i  iiiid  li  well-  <liilUil  with 
the  mndiiiH'  alxivc  tlii'  cross-bar,  to  wliich 
it  was  altadu-d  directly  without  any  arm. 
When  these  holes  were  finished  the  drill 
was  swung  under  the  har  and  all  others  ex- 
cept the  three  "lifters"  were  drilled  from 
this  position.  By  the  time  these  12  holes 
were  completed  the  muckers  had  cleaned 
up  the  face.  Then  the  liar  was  torn  down 
and  set  up  in  position  li,  close  to  the  l)ot- 
tom,  so  that  the  bottom  holes  might  be  put 
in  after  the  same  manner  as  the  back  boles. 
The  usual  round  was  15  holes,  each  (i  ft. 
or  more  deep  and  having  a  diameter  of 
1%  in.  at  the  bottom.  When  the  ground 
showed  any  peculiarities  which  indicated 
that  another  hole  or  two  would  be  neces- 
sary in  order  to  break  the  ground  well 
these  were  drilled  where  needed.  Tlic  or 
dinary  round  contained  00  ft.  of  drill  holes, 
so  that  to  make  the  set-ups,  drill  the  round, 
tear  down,  load  and  shoot  the  holes  re- 
quired  the    full   8-hour    shift. 

Mr.  Knowles  used  the  Model  (i,  Water- 
Leyner  drill.  The  use  of  hollow  steel 
flushed  with  a  stream  of  water  makes  it 
possible    to    keep    the    bottom    of   the   bole 


avoided,  the  explosion  wa-.  equally  effective 
in  breaking  the  ground,  and  the  gas  was 
less  trying  on  the  men,  so  that  the  muckers 
were  able  to  get  to  work  sooner  after  the 
boles  were  blasted.  No  defmite  amount  of 
prwder  was  assigned  to  any  of  the  holes, 
the  matter  of  loading  being  left  to  the  judg- 
ment of  the  m.ichinenien.  except  that  holes 
S,  0.  11.  IJ,  1.'.,  14  and  l"i  were  loaded  more 
heavily  ilian  the  others.  In  the  process  of 
loading,  a  full  stick  of  powder  was  put  in 
the  bottom  of  the  hole;  next  came  another 
stick  containing  the  fuse  and  a  XXXXXX 
cap  in  its  lower  end,  and  after  that  what 
other  powder  was  necessary.  Experience 
showed  that  the  greatest  shattering  took 
place  in  the  ground  nearest  the  primer,  and 
for  ibis  reason  it  was  placed  as  near  the 
bcttom  of  the  hole  as  practicable.  On  this 
theory  it  would  have  been  better  to  have 
placed  the  primer  at  the  very  bottom  of 
the  hole,  but  this  was  not  done  because 
the  hard  tamping  of  a  primer  against  the 
rock  might  have  exploded  the  cap  prema- 
turely and  with  fatal  results.  To  increase 
still    further    the    effectiveness   of   the    ex- 


Diagram   Showing    Position   and    Direction    of   Drill    Holes. 


clear  of  cuttings,  and  the  bit  cool,  so  that 
each  blow  is  struck  full  on  the  clean  face 
of  the  rock.  By  using  this  drill  the  crew 
gaii;ed  the  time  usually  lost  in  scraping 
tlie  hole,  and  in  changing  the  steel  fre- 
quently. The  saving  of  this  lost  time, 
which  in  the  aggregate  consumes  a  large 
part  of  the  drilling  period,  is  one  of  the 
most  important  features  of  this  work,  and 
one  to  which  Mr.  Knowles  ascribes  a  large 
part  of  his  success.  The  power  consump- 
tion in  the  use  of  a  hammer  type  of  drill, 
rather  than  a  piston  drill,  was  here  a  neg- 
ligible quantity,  since  air  was  purchased  at 
a  flat  rate  of  $4  per  shift. 

As  soon  as  the  drilling  was  tini:.hed  tiie 
machinemen  loaded  the  entire  round  of 
holes.  Shoveling  plats  (steel  turn-sheets 
4x5  ft.  and  %  in.  thick)  were  laid  in  the 
drift  for  a  distance  of  about  25  ft.  back 
from  the  face. 

Mr.  Knowles  used  a  40-per  cent  gelatine 
of  the  Du  Pont  brand ;  GO-per  cent  dyna- 
mite was  also  tried,  but  the  results  were 
not  enough  better  to  compensate  for  the 
extra  cost.  By  using  the  plastic  gelatine 
any  possible  air  spaces  in   the  holes  were 


plosion  the  strongest  cap  obtainable  was 
used. 

Each  nnmd  broke  from  4  to  4%  ft.  of 
ground.  If,  after  the  round  was  fired,  it 
chanced  that  some  of  the  shots  did  not  break 
the  entire  hole,  or  misfired,  these  holes  were 
reloaded  and  fired  again  before  the  work 
of  nuicking  began.  The  holes  were  fired  in 
the  following  order:  Xos.  8,  9,  11,  12; 
then  5,  7  and  K':  tb'-n  4  and  6;  next  2,  fol- 
lowed by  1  and  :!.  with  14,  13  and  15  at 
the  last,  Tlie  latter  three  holes,  loaded 
more  heavily  than  the  upper  holes,  as  pre- 
viously noted,  were  fired  in  as  close  suc- 
cession as  possible,  with  14  just  before  the 
others.  The  object  of  this  was  to  throw 
the  dirt  back  from  the  face  with  the  last 
shots,  and  leave  a  space  for  the  following 
set-up  to  be  made  without  the  extra  labor 
of  mucking  back. 

In  this  work  of  loading  and  firing  the 
holes  the  important  factor  is  the  use  of  the 
gelatine  with  the  most  powerful  detonator 
possible,  thus  breaking  the  ground  in  ;ui 
effective  manner  and  also  reducing  tlie 
amount  of  gases  so  that  the  w-ork  could  be 
closely  followed  up.     Mr.  Knowles  believes 


that  there  is  no  cconoiny  in  making  a  sav- 
ing on  explosives,  and  thus  losing  ground, 
after  incurring  the  heavy  expenses  of  labor, 
air  and  machines  to  drill  the  holes.  The 
labor  of  mucking  back  was  also  saved  by 
the  judicious   method  of  loading. 

MfCKING    AND    TR.XM.MIXG. 

When  the  last  shot  was  fired  compressed 
air  was  blown  into  the  face  and  the  smoke 
exhausted  through  a  12-in.  ventilating  pipe 
connected  with  a  positive  blower.  The 
ventilating  pipe  was  carried  to  within  I'X) 
or  150  ft.  of  the  face,  that  being  as  close 
as  it  could  be  brought  without  endanger- 
ing it.  Thirty  minutes  after  the  shots  were 
fired  the  air  was  clear  enough  to  allow  the 
muckers  to  begin  work.  There  were  three 
muckers,  two  of  them  loaded  cars  while 
the  third  trammed  the  rock  to  the  point 
where  the  mule  trains  were  made  up.  By 
alternating  in  this  tramming  work  each 
mucker  obtained  a  rest  without  any  loss 
of  lime. 

The  mine  cars .  used  had  a  capacity  of 
■'50  cu.  ft.  and  held  about  two  tons  of  the 
rock  handled.  These  cars  were  provided 
with  roller  bearings,  and  six  to  eight  cars 
constituted  a  mule  train.  The  muckers  used 
Xo.  5  square-point,  short-handled  shovels, 
and  in  four  or  five  hours  the  entire  pile 
of  muck  was  reinoved,  about  si.x  or  eight 
cars  being  handled  per  shift.  From  the 
preceding  statement  it  will  be  seen  that 
it  required  two  muckers  to  load  8  or  10 
cars  per  shift,  while  in  Mr.  Knowles'  work 
in  the  Newhouse  tunnel  the  same  number 
of  cars  of  the  same  size  were  filled  by  one 
mucker  in  one  shift,  and  that,  too,  without 
any  rest  such  as  the  tramming  work  af- 
forded here.  The  variation  is  accounted 
for  b.\-  the  fact  that  the  muckers  were  work- 
ing in  the  Hot  Time  lateral  under  the 
handicap  of  the  unavoidable  interference  by 
the  drilling  crew,  w-hich  interference  was 
a  necessary  accompaniment  of  double-shift 
vxork. 

Afttr  clearing  out  all  the  dirt,  the  muck- 
ers laid  w-hat  additional  track  was  neces- 
sary. The  tracking  was  of  20-lb.  rails, 
laid  on  a  1-pcr  cent  grade,  and  until  it  was 
possible  to  lay  the  full  lengths  of  rails 
the  cars  were  run  on  the  shoveling  plats. 
The  dirt  was  trammed  by  mule  train 
through  the  Hot  Times  lateral  to  the  Xew- 
house  tunnel.  This  was  a  distance  of  1.800 
ft.  in  January.  1007,  and  a  constantly  in- 
creasing distance,  until  at  the  last  the  mule 
train  hauled  dirt  I.MOO  ft.,  or  about  four- 
fifths  of  a  mile,  b'rom  the  junction  of  the 
Hot  Time  lateral  with  the  Xewhouse  tun- 
nel the  cars  were  hauled  by  electric  mo- 
tor the  remaining  12,000  ft.  to  the  dump. 
l-"or  this  latter  service  a  transportation 
charge  was  made  by  the  "runnel"  com- 
p.iiiy. 
TIIK     IRKW      .\NIi     THE     WORK     .\CeOMri.ISHED. 

The  full  crew  was  composed  of  two  ma- 
chinemen at  f4  per  shift  each,  two  ma- 
chine helpers  at  $.3.50  each,  six  muckers 
at  $3.50  each,  and  one  foreman.  The  wages 
paid   were   higher    than   usual    because   the 
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best  men  were  wanted  on  the  work,  and 
because  the  conditions  luidcr  whicl.  chey 
worked  were  very  trying.  At  these  higher 
wages  the  men  were  reqnired  to  complete 
their  allotted  work  before  leaving,  and  if 
necessary  they  worked  overtime,  with  no 
additional  pay.  On  the  other  hand,  they 
frequently  completed  their  work  before  the 
expiration  of  the  eight  hours,  and  no  ob- 
jection was  made  to  their  leaving  when 
they    were  through. 

The  day  machineman  and  helper  began 
work  at  the  face  at  8  a.  m.  They  usually 
ccmipleted  the  round  and  fired  by  4  :;!0  p. 
nr  The  muckers  on  the  night  shift  began 
work  at  (i  p.  m.  and  completed  their  work 
within  the  eight  hours,  laying  any  neces- 
sary track  in  addition.  The  night  drill 
crew  came  on  at  8  p.  m.  and  \isually  co:n- 
plcted  their  round  by  4:30  a.  ni.  The  day 
nuickers'  began  work  at  6  a.  m.  and  worked 
till  the  dirt  was  out.  Thus  it  will  be  seen 
that  both  drilling  and  mucking  went  on 
simultaneously,  and  the  set-ups  were  made 
with  the  pile  of  dirt  in  the  face.  Mr. 
Knowles  recognized  that  this  was  not  the 
cheapest  method  of  driving  the  adit,  since 
it  would  have  been  possible  to  save  S'2  or 
$3  per  foot  if  the  drill  crews  and  muckers 
had  worked  alternately,  and  each  crew  had 
no  interference*  in  its  work.  But  in  this 
work  speed  was  the  chief  object  sought  and 
the  difference  in  cost  was  not  important. 
Mr.  Knowles'  work  is  characterized  by 
rapid  progress  made  under  high  pressure, 
rather  than  the  striving  for  a  minimum 
cost. 

Nevertheless,  when  it  is  taken  into  con- 
sideration that  the  mucking  crew-s  were 
working  under  most  unfavorable  circum- 
stances in  respect  to  atmospheric  condi- 
tions, and  that  in  this  work  all  the  crews 
were  crowded  on  account  of  the  size  of 
the  drift,  the  cost  per  foot  shows  a  very 
good  figure.  In  order  to  analyze  the  costs 
during  the  period  when  the  most  rapid 
progress  was  made,  the  months  of  May  to 
Xovember,  1907.  inclusive,  are  chosen.  In 
these  months  the  advance  never  fell  below 
■.'i!0  ft.  monthly,  and  ran  as  high  as  263  ft.. 
averaging  236  ft.  per  month  for  the  entire 
seven  months.  During  this  time  a  total 
advance  of  1,652  ft.  was  made  at  a  total 
cost  of  $22,186.36.  or  an  average  cost  per 
foot  of  $13.43.  Mr.  Knowles  has  kindly 
consented  to  my  presenting  the  following 
cost  per  foot  of  the  different  items : 

Per  lin.  ft.     Per  cu.  yd.* 

Labor   $  5.646  $4.00 

-Mr  drilling    1.2-36  0.90 

.\ir  blowing   0.054  0.04 

Explosives    2.828  2.05 

Transportation     1.072  0.77 

Supphes   0.784  0.56 

Drill  repairs 0.651  0.47 

Blacksmith    0.545  0.40 

Mules   0.112  0.08 

Miscellaneous    0.500  0.30 

Total     $13,428  $9.72 

•Added     by     Editors    of    Engineering-Con- 
tractinK. 


The   item    of   mules   is    for    feeding   and 
shoeing  them. 

nrPORT.ANT    FACTORS    OF    THE    WORK. 

In  examining  the  elements  which  entered 
into  this  work  to  make  it  the  success  that 
it  was,  we  find  a  combination  of  several 
important  factors  which  may  have  been 
used  singly  elsewhere,  but  which  were  here 
coordinated  into  a  working  whole  with 
most  gratifying  results.  It  would  perhaps 
be  difficult  to  point  to  any  one  factor  as 
preeminently  noteworthy,  but  certainly. 
without  the  drilling  of  the  holes  in  rapid 
time,  the  rest  of  the  work  would  have  gone 
for  naught.  The  constant  high  pressure 
used  at  the  drill  made  this  machine  espe- 
cially effective.  The  use  of  a  less  gaseous, 
high-power  explosive,  such  as  the  gelatine 
powder,  combined  with  the  strongest  de- 
tonator, w-as  a  second  factor  which  may 
not  be  lightly  passed  by.  These  factors 
both  contributed  in  a  great  degree  to  the 
rapid  breaking  of  the  ground.  In  the  re- 
moval of  the  dirt,  the  use  of  shoveling  plats 
and  wide,  square-pointed  shovels,  instead 
of  the  commonly  used  round  point,  w-ere 
very  efficient  agents  in  rapid  progress.  All 
these  mechanical  contrivances  aided  in  no 
small  measure  in  the  work,  but  Mr. 
Knowles  points  to  the  very  efficient  work 
of  his  foretiian,  T.  W.  Crasser,  as  one  of 
the  most  important  elements  in  his  success. 
Mr.  Crasser  has  worked  with  him  for 
years,  and  he  put  every  ounce  of  his  energy 
and  foresight  into  the  work,  and  worked 
diligently  in  order  to  bring  the  work  to  a 
successful  conclusion.  But.  after  all,  a 
most  effective  agent  was  the  wonderful 
esprit  de  corps  which  was  developed  in  a 
picked  crew  of  men  doing  a  particular 
work.  This  kept  them  toiling  not  alone  for 
the  money  reward,  but  also  because  of  the 
determination  not  to  be  beaten  by  the  other 
shift. 


It  is  expected  that  work  will  be  finished 
in  about  three  months  on  the  new  gridiron 
now  under  construction  at  the  La  Boca 
marine  shops  of  the  Isthmian  Canal.  The 
gridiron  is  300  ft.  long.  50  ft.  wide,  and 
when  completed  will  accommodate  a  ves- 
sel the  size  of  the  suction  dredge  Culebra. 
states  the  Canal  Record.  The  foundations 
of  the  structure  will  be  44  concrete  piers, 
placed  7  ft.  apart  and  extending  the  full 
width  of  the  gridiron.  The  piers  will  rest 
on  solid  rock  and  a  layer  of  mud  and  silt, 
from  2  to  10  ft.  deep,  is  being  removed 
from  the  site.  .\s  the  variation  in  the  tide 
on  the  Pacific  side  of  the  isthmus  is  about 
20  ft.,  the  gridiron  is  so  situated  that  a 
vessel,  placed  on  it  at  high  tide,  will  be  en- 
tirely above  water  at  low  tide,  so  that 
work  can  be  done  on  the  hull  between 
tides. 


Cost  of  a  4,000  lbs.  Blast. 
On  May  22,  1907,  a  large  blast  was  made 
in  the  steam  shovel  workings  of  the  Boston 
Consolidated  Co.,  at  Bingham,  Utah.  The 
material  was  a  copper  bearing  porphyry. 
The  steam  shovels,  excavating  the  ore,  were 
working  on  the  main  point  of  rock  which 
projects  from  the  regular  center  of  the 
mountain.  Cuts  had  been  made  on  both 
sides  of  this  point,  and  a  blast  was  made 
to  straighten  out  the  work. 

A  hole  was  put  down  HO  ft.  with  a  No. 
.3  Keystone  traction  well  drilling  machine, 
using  a  5%  in.  bit.  It  was  placed  so  that 
there  was  atout  60  ft.  of  powder  on  the 
bottom  of  the  hole.  The  hole  was  sprung 
with  three  boxes  of  40  per  cent  Hercules 
dynamite,  and  then  loaded  with  two  tons 
of  the  same  grade  of  powder.  By  surveys, 
before  and  after,  it  was  shown  that  12,000 
cu.  yds,  of  material  were  shattered  so  it 
could  be  excavated.  The  cost  of  the  blast 
was  as  follows : 

80  ft.  of  drill  hole  at  58c  per  ft $  46.40 

1-50   lbs.    dvnamifc   for    springing   at 

10%c 15.75 

4,000  lbs.  dynamite  at  lOVfec 420.00 

Fuse  and  caps   1-20 

Labor  handling  powder  and  inciden- 

-  tals   1''.25 

Total    $500.60 

This  gives  a  cost  per  cu.  yd.  of  4.1  cents 
for  loosening  this  rock.  For  the  springing 
1%  lbs.  of  dynamite  was  used  for  every 
100  cu.  yds.  of  material  loosened,  while  for 
the  entire  blast  about  0.35  lbs.  of  dynamite 
was  used  for  each  cu.  yd.,  which  is  an 
economical  blast,  in  spite  of  the  fact  that 
in  loading  the  hole  a  little  too  much  pow- 
der was  put  in  the  collar  of  the  hole,  thus 
throwing  out  some  of  the  material,  when 
it  was  only  wanted  to  shatter  it,  so  it 
could  be  excavated  by  the  steam  shovels. 

This  could  have  been  prevented  by  spring- 
ing the  hole  a  little  more,  thus  giving  a 
larger  chamber  for  the  powder  and  keep- 
ing it  out  of  the  collar  of  the  hole  all  to- 
gether. The  information  regarding  this 
blast  has  been  taken  from  "Mines  and 
Minerals." 


The  New  York  State  Public  Service 
Commission  has  granted  the  Pelham  Park 
R.  R.  Co.  and  the  City  Island  R.  R.  Co., 
New  York  City,  permission  to  substitute  a 
monorail  line,  to  be  operated  by  electricity, 
for  the  present  horse  car  service.  The 
roi'.tc  operated  by  the  companies  extends 
from  City  Island  to  Bartow  Station,  a  dist- 
ance of  about  three  miles.  The  .\merican 
Monorail  Co.  will  install  the  system. 


About  14.000.000  cross-arms  for  telephone 
and  telegraph  poles  are  used  each  year  in 
the  L'nited  States,  according  to  figures  of 
the  U.  S.  Forest  Service. 


Of  the  permits  used  for  buildings  erected 
last  year,  approximately  61  per  cent  were 
constructed  of  wood,  and  the  remaining  39 
per  cent  of  fire  resisting  material,  according 
to  a  report  issued  by  the  U.  S.  Geological 
Survey  on  operations  in  49  leading  cities  of 
the  United  States. 
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Roads  and  Streets  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  pa\  ing. 


An    Asphaltic    Macadam  Highway  at 

Rye,  N.  Y.,  Built  by  the  Pet- 

rolithic  Process. 

The  building  of  .1  highway  on  tlu-  Atlan- 
tic coast  by  methods  that  have  not  been 
extensively  used  except  on  the  Pacific 
coast   is   worthy   of  description. 

Until  very  recently  it  has  been  impossi- 
ble  to   secure   asphaltic  oil   in    the   eastern 


.■\  still  further  development  consists  in 
the  profuse  use  of  water  before  and  after 
tlie  application  of  the  asphaltic  oil.  Oil 
and  water  arc  commonly  supposed  to  be  so 
antagonistic  that  they  should  never  be 
used  together  in  road  or  street  work.  But 
the  highway  builders  who  have  been  de- 
veloping the  petrolithic  process  discovered 
that  a  much  more  perfect  mixture  of  the 
asphaltic  oil  and  the  soil  could  be  secured 


the  breaking  up  of  this  crust  could  be  done 
with  a  rooter  plow  pulled  by  4  to  6  horses. 
The  old  macadam  was  thus  mixed  with 
the  soil  from  beneath.  In  many  stretches, 
where  the  new  grade  line  cut  below  the 
base  of  the  old  macadam,  the  macadam 
Was  shoveled  up  and  removed  entirely. 
Subsequently  new  stone  (%  to  1V4  in.) 
was  put  on  to  a  depth  of  about  2  or  3  ins., 
and  mixed  with  the  top  soil. 

A  spring  tooth  harrow  was  used  to 
break  up  the  soil  and  to  assist  in  mixing 
the  materials,  but  the  most  effective  meth- 
od of  mixing  the  asphaltic  oil  was  the 
abundant  use  of  water  and  the  use  of  an 
ordinary  road  machine,  as  will  be  ex- 
plained later. 

The  asphaltic  oil  was  furnished  by  the 
Standard  Oil   Co.  of  New  York,  and  con- 


Asphaltic   Macadam   Construction  on    Boston   Post  Road  at  Rye,  N.  Y. 


part  of  America  at  a  price  that  made  it 
possible  to  use  the  California  methods  of 
.street  and  road  construction  without  ex- 
cessive cost.  This  condition  has  unques- 
tionably delayed  the  more  extensive  adop- 
tion of  California  methods  of  road  build- 
ing. 

Beginning  originally  with  the  surface 
sprinkling  of  earth  roads  with  asphaltic 
oil,  the  trend  of  California  road  work  has 
been  steadily  toward  the  more  permanent 
construction.  Following  the  surface  sprink- 
ling came  the  process  of  mixing  the  plowed 
earth  and  asphaltic  oil  to  a  depth  of  about 
6  ins.  and  the  thorough  consolidation  of 
the  mass  with  a  rolling  tamper.  This  tamp- 
ing process  now  known  as  petrolithic,  soon 
developed  further,  the  next  step  being  the 
mixture  of  a  2  or  3  in.  layer  of  broken 
stone  or  gravel  with  the  top  layer  of  soil 
and  asphaltic  oil. 


simply  by  using  water  in  alnuidance,  for 
each  globule  of  water  appears  to  carry  with 
it  a  certain  amount  of  asphaltic  oil,  and 
thus  "puddle"  it  into  the  minutest  voids  of 
the  soil. 

Through  the  village  of  Rye,  N.  Y., 
passes  the  celebrated  Boston  Post  Road, 
which  is  subject  to  a  very  heavy  automo- 
bile traffic.  The  motor  cars  had  cut  the 
macadam  to  pieces,  in  many  places  having 
worn  it  almost  through  to  the  soil  beneath. 
The  highway  was  so  badly  cut  up  that 
complete  rebuilding  was  necessary,  and  it 
was  resolved  to  make  a  roadway  in  which 
an  asphaltic  binder  would  be  used.  Two 
miles  of  roadway  20  ft.  wide  were  accord- 
ingly rebuilt  in  the  manner  that  will  now 
be  described  briefly. 

At  first  the  old  macadam  was  broken  up 
with  the  picks  in  the  rear  wheels  of  a 
steam   roller,   but  it  was   soon   found  that 


tained  about  70  per  cent  asphalt.  It  was 
delivered  in  tank  cars  containing  steam 
coils,  heated  from  a  portable  steam  boiler, 
and  pumped  into  a  large  wooden  tank, 
whence  it  was  drawn  off  into  a  small 
tank  and  heated  to  about  200°  by  means 
of  a  steam  coil.  The  "oil"  was  then  drawn 
off  into  a  sprinkling  wagon  having  a  Glo- 
ver oil  sprinkling  attachment,  and  hauled 
to  the  road.  When  the  Iiaul  is  two  miles, 
the  "oil"  reaches  the  road  at  about  100°, 
which  is  hot  enough  for  good  sprinkling. 
Once  it  is  on  the  road,  the  temperature 
matters  little  where  the  present  method  of 
using  water  is  employed. 

."Mthough  the  specifications  called  for 
Init  2%  gals,  of  asphaltic  oil,  the  contrac- 
tors used  3  gals,  per  sq.  yd.  The  amount 
of  water  sprinkled  on  was  about  twice  the 
amount  of  asphaltic  oil. 

The  method  of  mixing  by  harrows  and 
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farm  cultivators  is  described  in  such  detail 
by  Mr.  J.  C.  Black,  in  an  article  that  ap- 
peared in  our  Nov,  11  issue,  that  it  is  un- 
necessary to  repeat  it  here,  further  than 
to  call  particular  attention  to  the  use  of  the 
road  machine  for  mixing.  The  blade  of  a 
road  machine,  set  at  an  angle,  scrapes  off 
a  layer  of  the  materials  and  casts  them  in 
a  winrow  to  one  side.  On  the  return  trip, 
the  blade  casts  this  "winrow"  in  the  op- 
posite direction.  This  rolling  of  the  ma- 
terials over  and  over  acts  like  a  pug  mill,  and 
produces  a  mixture  of  remarkable  uni- 
formity. 

When  the  soil  shows  uniformly  black, 
due  to  a  perfect  mixture  with  the  asphaltic 
oil,  the  rolling  tamper,  drawn  by  lour 
horses,  begins  its  important  work.  The 
"iron  sheep's  feet"  of  the  tamper  sink  into 
the  loose  material  and  begin  the  tamping 
action  at  the  bottom.  The  tamping  is  con- 
tinued until  about  2  ins.  of  loose  material 
remains  on  top,  w'hen  the  new  broken  stone 
is  applied  and  mixed  as  above  described, 
after  adding  the  final  coat  of  oil.  The 
tamping  is  then  continued-  until  the  sur- 
face is  perfectly  solid  and  is  no  longer 
penetrated  by  the  feet. of  the  rolling  tam- 
per. 

If  then  thrown  open  to  traffic  the  wheels 
of  vehicles  iron  out  the  surface  in  a  few- 
days  until  it  is  as  smooth  as  a  table  and 
looks   like  an   asphalt  pavement. 

The  appearance  of  the  street  at  Rye  is 
well  shown  in  the  accompanying  photo- 
graph. 

For  spreading  the  broken  stone  a  two- 
horse  machine,  "The  ■20th  Century  Grader," 
was  used. 

The  contractors  for  this  work  at  Rye, 
N.  Y.,  were  the  Terralithic  Road  Co.,  Park 
Row  Bldg.,  New  York  City. 


The  five  track  shifting  machines  in  the 
Central  Division  of  the  Isthmian  Canal 
during  the  month  of  October  moved  a  total 
of  41.5,8-j8  ft.,  or  78.8  miles  of  track,  ac- 
cording to  the  Canal  Record.  In  the  Tab- 
ernilla  district  track  shifter  No.  5  moved 
110,200  ft.  or  20.9  miles,  and  No.  8  moved 
70.064  ft.  or  13.3  miles.  Track  shifter  No. 
7  moved  121,076  ft.  in  the  Gorgona  district 
and  4,1-58  ft.  in  the  Empire  district,  a  total 
of  12.5.234  ft.,  or  2-3.7  miles.  No.  9  shifted 
30.212  ft.  of  track  on  the  Miraflorcs  dumps 
and  6.-388  ft.  in  the  Empire  district,  a  total 
of  4-5.600  ft.  or  8.6  miles.  No.  6  shifted 
58,160  ft.  of  track  on  the  La  Boca  dumps 
and  6.600  ft.  in  the  Empire  district,  a  total 
of  64.760  ft.  or  12.2  miles.  Of  the  total  of 
415.8-58  ft.  of  track  shifted,  180,264  ft.  or 
34.2  miles,  were  moved  in  the  Tabemilla 
district,  121.076  ft.,  or  22.9  miles,  in  the 
Gorgona  district ;  17,146  ft.  of  3.2  miles  in 
the  Empire  district:  39,212  ft.  or  7.4  miles 
on  the  Miraflores  dumps,  and  58,160  ft.  or 
11  miles  on  the  La  Boca  dumps. 


The  total  production  of  crude  petroleum 
in  the  United  States  in  1907  was  166,095,- 
335  bbls.,  valued  at  $120,106,749. 


Methods    and    Cost    of    Constructing 

990  Lin'.  Ft.  of   15  Ft.  Cement 

Walk  at  Nelson,  B.  C* 

The  walk  was  built  in  three  330-ft.  sec- 
tions and  was  14%  ft.  wide  with  a  6-in. 
granite  curb.  The  specifications  were  as 
follows : 

Thickness :  On  business  streets  the  walk 
shall  be  6  ins.  and  on  residential  streets  5 
ins.  in  thickness.  This  shall  consist  of  a 
base  and  top  finish.  On  business  streets 
the  base  shall  be  4%  ins.  thick,  and  the 
top  finish  1%  ins.  thick;  and  on  residential 
streets  the  base  shall  be  3%  ins.  and  tlic 
lop  finish  1V4  ins.  in  thickness. 

Rolling  and  Tamping. — The  wliole  sur- 
face of  the  sub-grade  shall  be  consolidated 
by  rolling  or  ramming  until  it  is  thor- 
oughly solidified  to  the  complete  satisfac- 
tion of  the  city  engineer.  The  sidewalk 
sub-grade  when  completed  and  rolled  as 
above,  must  conform  to  the  required  cross 
section   of   the   sub-grade   formation. 

Proportions. — Upon  the  sub-grade  a  bed 
of  concrete  shall  be  laid  to  the  depth  and 
width  as  per  contract.  The  base  shall 
consist  of  not  less  than  1  part  best  Port- 
land cement,  of  an  approved  brand,  to  8 
parts  of  the  aggregate,  which  shall  be  made 
up  of  .5  parts  of  broken  rock,  1  part  gravel 
or  smelter  slag,  and  2  parts  sand,  or  other- 
wise as  directed  by  the  city  engineer.  The 
top  finish  shall  consist  of  1  part  best  Port- 
land cement  to  2%  parts  of  the  aggregate, 
which  in  this  case  shall  be  made  up  of 
crushed  rock  screenings  all  to  pass  through 
a  %-in.  circle,  and  or  clean  sharp  sand, 
and  or  smelter  slag,  in  proportion  as  di- 
rected by  the  city  engineer.  The  method 
of  measuring  the  cement,  sand,  gravel,  etc., 
shall  be  to  the  approval  of  the  city  en- 
gineer. 

Laying  and  Ramming. — The  concrete 
shall  be  laid  in  strips  or  blocks  5  ft.  in 
width,  every  alternate  block  being  left  out 
until  the  block  on  either  side  shall  be  suf- 
ficiently set  to  allow  of  the  removal  of  the 
side  molds.  The  base  shall  be  first  laid 
to  the  required  thickness,  and  thoroughly 
rammed  with  approved  rammers,  not  to 
weigh  less  than  20  lbs.  The  top  finish  must 
in  all  cases  be  laid  before  the  base  has  had 
time  to  set.  As  soon  as  a  block  is  started, 
work  must  go  on  continuously  until  it  is 
finished,  and  in  no  case  must  a  block  be 
left  unfinished  over  night;  and  if  for  any 
reason  a  block  should  be  so  left,  the  con- 
crete must  be  taken  out  by  the  contractor 
and  at  the  contractor's  expense,  and  the 
block  restarted.  Any  concrete  mixed  and 
left  unused  over  night  must  be  discarded. 
On  business  streets  the  sidewalks  shall 
have  a  2  per  cent  slope  towards  the  curb. 
In  like  manner  the  alternate  strips  shall 
then  be  filled  up  to  grade.  A  strip  of  % 
in.  lumber  must  be  left  between  the  blocks 
to  prevent  adhesion.  After  the  concrete  is 
sufficiently  set  (to  be  determined  by  the 
city   engineer)    these   %-in.    strips   shall   be 


removed.  ai:d  the  crack  or  opening  so 
tormed  filled  to  w-ilhin  1%  ins.  of  the  sur- 
lace  of  the  sidewalk  with  coal  tar  or  pav- 
ing pitch,  and  the  concrete  edges  neatly 
rounded  off  and  jointed  with  a  proper 
bronze  jointer  tool,  made  lor  the  purpose. 
Only  one  of  the  above  joints  will  be  neces- 
sary to  each  75  ft.  length  of  sidewalk;  the 
balance  may  be  made  by  leaving  a  strip  of 
tar  paper  between  the  blocks,  and  finishing 
with  jointer  tool. 

Finishing. — Each  concrete  block  or  strip 
of  sidewalk  shall  be  divided  off  into  three 
sections  by  lines  made  by  pressing  a  %-in. 
l)oard  down  through  the  top  finish  before  it 
is  thoroughly  set.  Each  section  so  formed 
shall  be  neatly  floated  and  trowelled,  and 
rolled  with  a  dot  roller  to  within  2  ins.  of 
its  edges,  which  must  be  properly  rounded 
off,  and  jointed  with  a  special  jointer  tool 
for  that  purpose.  .All  lines  must  be  straight 
and  square,  and  all  finishing  work  must  be 
done  neatly,  and  to  the  complete  satisfac- 
tion of  the  city  engineer. 

The  wages  paid  and  the  prices  of  mate- 
rials were  as  follows : 

Foreman  per  9-hour  day $6.00 

Finishers  per  9-hour  day 4.00 

Laborers   per   9-hour   day 3.00 

Team  per  9-hour  day 7.00 

Extra  wages  per  9-hour  day 50 

Cement  per   barrel 3.-50 

The  costs  of  the  three  sections  of  walk 
were  as   follows : 
Item  Sec.  1.        Sec.  5.     Sec.  6. 

Wages  $618  $544  $646 

Cement   478  459  500 

Team   hire   155  %  1-52 

Sundries   58  65  42 


Totals    $1.-309        $1,164        $1,340 

The  cost  of  990  ft.  of  walk  was  thus : 

\\'ages     $1,808 

Ccnuiit    1,437 

Team  hire   403 

Sundries   165 


Total    $3,813 

This  total  includes  hauling  590  cu.  yds. 
of  material  for  filling  at  a  cost  of  80  cts. 
per  cubic  yard  or  a  total  of  $-172.  which 
subtracted  leaves  $3,-341  as  the  cost  of  pre- 
paring sub-base,  setting  990  lin.  ft.  of  curb- 
stones and  constructing  990  lin.  ft.  of  14%- 
ft.  walk,  or  14.310  sq.  ft.  of  walk.  This 
gives  a  cost  for  walk  of  23%  cts.  per  square 
foot. 


•Rearranged    from     the    "Canadian    Engi- 
neer." 


The  lumber  production  in  1907  was  the 
largest  ever  recorded  in  the  United  States, 
according  to  figures  recently  issued  by  the 
L'.  S.  Census  Bureau.  The  production  of 
lumber  amounted  to  40,2-56.1-54.000  ft.,  hav- 
ing a  value  of  $666,641,367  at  the  place  of 
production.  In  addition  there  were  pro- 
duced 3.663.602.000  lath,  having  a  value  of 
$10,-342,70-5,  and  11.824.47-5,000  shingles, 
having  a  value  of  $-30,111.-337.  which  bring 
the  total  reported  value  of  the  lumber,  lath, 
and  shingle  production  in  1907  up  to  $707.- 
095.409.  Reports  were  received  from  28,- 
8-50  mills. 
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Method     of     Constructing     a     Road 
Through  Swampy  Land. 

The  loail  lu  liL'  iKscribcd  in  lliis  nole  vva> 
constructed  during  the  winter  of  190<)-07 
liy  the  commissioners  of  Union  County. 
Illinois.  The  road  was  'A  mile  long  and 
was  built  through  bottom  land  and  swamps 
In  the  previous  August  the  road  was 
graded  up  about  2^4  to  ^  ft.  above  the 
level  of  the  ground.  Before  the  stone  ar- 
rived for  the  work,  high  water  covered  the 
road  bed  so  that  it  was  impossible  to  travel 
over  it.  In  places,  however,  where  the 
water  was  low  enough,  efforts  were  made 
to  get  the  grade  to  specifications.  It  was 
found,  however,  that  the  grade  could  not 
be  kept  in  shape,  and  accordingly  work  was 
commenced  hauling  stone  from  the  car  and 
building  on  the  end  next  to  the  switch. 
One  load  of  stone  was  placed  in  the  center 
of  the  dump  and  was  not  spread  any  for 
the  final  course.  The  final  course  was 
dumped  out  in  the  mud  about  200  yds.,  and 
the  road  builders  dropped  back  and  com- 
menced with  the  second  course  dumping 
it  in  the  center  as  before.  When  the  teams 
running  over  it  did  not  fill  the  ruts,  a  man 
was  employed  to  spread  the  stone  and  keep 
the  ruts  about  level.  The  weight  of  the 
wagons  caused  the  wheels  to  press  o.it  the 
side  of  the  embankment  and  made  a  pro- 
tection of  earth  to  keep  the  stone  from 
spreading  and  rolling  too  far.  In  this  way 
the  builders  made  most  of  the  road  about 
8  ft.  wide  and  about  8  ins.  deep,  except 
about  loO  ft.  that  was  water  and  mud  that 
could  not  be  drained.  On  this  they  experi- 
mented by  hauling  boulders  from  the  size 
of  24  ins.  in  diameter  to  as  large  as  they 
could  handle  and  placed  them  to  make  a 
firm  foundation ;  then  put  stone  on  top  of 
them,  which  made  a  good  road.  For  a 
short  distance  they  put  stone  in  the  mud 
and  water,  a  yard  in  a  place  to  cover  8  ft. 
wide  and  10  ft.  long;  then  covered  the 
stone  with  sand  and  put  more  stone,  then 
sand,  then  stone,  which  cemented  the  stone 
and  made  a  good  road.  In  the  worst 
place,  they  put  in  about  1  ft.  of 
wheat  straw,  then  put  on  sand  to 
weigh  it  down ;  then  put  on  the  8  ins.  of 
stone.  This  appears  to  be  the  best  part  of 
any  of  the  work  so  far  as  it  has  been 
tested.  This  road  has  been  finished  more 
than  nine  months  and  has  been  covered 
with  water  several  times  since  being  com- 
pleted, and  stands  just  as  it  was  finished. 
The  work  was  described  in  the  recent  re- 
port of  the  Illinois  Highway  Commission 
from  which  the  above  note  has  been  taken. 


San  Francisco  press,  reports  state  that  the 
Southern  Pacific  Ry.  is  to  electrify  all  its 
lines  about  the  bav  of  San  Francisco. 


The  city  authorities  of  Galveston  and  the 
railroad  companies  have  reached  an  agree- 
ment for  building  a  10,280  ft.  long  cause- 
way across  Galveston  Bay.  The  structure 
will  cost  $1,400,000,  and  concrete  will  l)o 
largely  used  in  its  construction. 


Water=works  and  Sewer  Section 


Note:  This  section  is  devoted  lo  methods  and  costs  of  consfructinv;  sewers 
and  water-works.  It  will  cover  the  construction  work  for  all  details  of  water 
supply  and  scwcraKC,  includinji;  sewage  purification  and   wafer  filtration. 


Method  of    Building  a    Storm  Water 

Sewer  in  New    York    with 

Some  Costs. 

In  [he  Borough  of  the  Bronx,  under  one 
contract  there  is  being  built  T.l.'iO  lin.  ft. 
of  sewers.  Of  this,  the  main  outlet,  known 
as  the  Trnxton  St.  sewer,  empties  into 
Oak  Point  River  and  is  of  a  slightly  ir- 
regular horseshoe  section,  l.liTO  lin.  ft.  of 
it  being  11  ft.  wide  and  7.  ft  2  in.  high, 
and  1,02.")  lin.  ft.  being  11  ft.  li  ins.  in  widtii 
by  7  ft.  3  ins.  in  height.  Into  this  empties 
the  Whitlock  Ave.  sewer,  the  section  being 
similar  in  shape :   the  size  for  1,.584  lin.  ft. 


sold  by  the  Carson  Trench  Machine  Co., 
of  Boston.  Mass.  Each  cablcway  has  a 
span  of  -S.IO  ft.  and  is  operated  by  a  double 
drum  hoisting  engine  with  two  8HxlO  in. 
cylinders.  The  towers  are  30  ft.  high.  The 
cables  are  fastened  to  "dead  men."  made 
either  by  sinking  a  timber  in  the  ground 
and  then  weighing  it  down,  or  by  placing 
timbers  across  the  trench  and  placing  stones 
rn   them. 

These  cableways  have  proved  very  effi- 
cient for  trench  work,  especially  where  the 
trench  is  not  extremely  wide.  The  spoil 
is  handled  from  the  trench  and  duinped 
eitlier   into   wagons   or  cars,   to  be   h.iuleJ 


Fig.    1 — Durante    Forms    and    Metho 

is  6  ft.  tJ  in.  high  and  G  ft.  '^  ins.  wide,  and 
the  remaining  2,871  lin.  ft.  has  a  wichb  of 
0  ft.  and  a  height  of  .5  ft.  7  ins. 

Part  of  the  Whitlock  .\venue  sewer,  the 
work  which  will  first  be  described,  is  10 
to  20  ft.  below  the  surface,  and  the  material 
excavated  consists  of  gneiss  rock  and  earth, 
the  latter  overlaying  the  rock  in  thick- 
nesses of  from  ■")  to  10  ft.  On  this  section 
of  the  sewer  the  excavation  is  being  done 
by  hand,  the  material  being  handled  with 
dump  buckets  by  cableways  and  derricks. 

The  drilling  of  the  rock  is  done  with 
Inger.soll-Rand  steam  drills.  When  the 
blasts  are  made,  logs  arc  used  to  prevent 
the  rock  from  flying.  Mats  are  not  used 
as  the  trench  is  not  close  to  any  improved 
property. 

Two  cableways  are  used,  of  the  Carson- 
Lidger  wood  type :  these  cableways  are  es- 
pecially designed   for  sewer  work,  and  are 


d    of    IVoving    Them. 

away    or    used    to    back    fill    over    a    com- 
pleted section  of  the  sewer. 

Sheet  piles,  shoring,  forms,  concrete  and 
other  materials  for  the  sewer  proper  can 
be  handled  by  the  cableways  and  moved 
from  one  place  in  the  trench  to  another. 
.-Ml  of  this  work  cannot  be  done  with  der 
ricks,  and  to  take  down  and  raise  derricks 
in  moving  them,  consumes  as  much  time  as 
it  takes  to  move  a  cableway. 

The  cableways  on  this  job  are  taken 
down,  as  a  rule,  in  two  hours,  and  after 
being  hauled,  arc  erected  in  six  hours. 
Thus,  to  move  a  cableway  ahead  to  a  new 
section  of  the  trench  means  a  day's  work, 
and  it  must  be  rcniembered  that  a  section 
of  the  trench  3.50  ft.  long  is  being  served 
by  the  cableway,  while  to  cover  a  section  as 
long  would  take  three  or  four  derricks. 

The  two  cableways  are  w'orked  as  tandem 
cableways,  thus  one  "dead  man"  serves  for 
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the  t\V(:  cables.  Ahcail  of  tlic  cablcway  a 
derrick  is  worked,  thus  allowing  easy  coiu- 
parison  of  these  two  methods  of  serving  a 
trench. 

The  earth  and  rock  is  loaded  by  hand 
into  duinp  buckets,  and  taken  out  uf  the 
trench  by  the  cableways.  Such  a  bucket 
is  suitable  for  handling  earth,  but  for  rock 
it  is  not  to  be  recommended,  .\  cubic 
\ard  bucket  is  about  30  ins.  deep  or  high. 
Such  a  height  is  econoinical  for  shoveling 
earth,  but  for  rock  it  is  too  high,  an;l  the 
use  of  such  a  bucket  is  much  more  expen- 
sive than  to  use  a  derrick  or  eableway 
skip.  Most  skips  are  open  at  one  end  and 
large  stones  can  be  rolled  directly  onto  tin 
pan,  while  in  the  buckets,  these  stones 
cither  liave  to  be  lifted  up  by  several  men 
or  sledged  so  as  to  be  handled. 


buckets  for  the  earth  and  skips  and  chains 
for  the  rock.  The  objection  to  the  skips 
for  eanli  is  that  where  the  earth  is  wet, 
it   moves  out  of  the  open  end  of  the  skip. 

i'lic  sewers  are  being  built  of  concrete. 
Ivvery  \-  ft.,  on  each  side  of  the  sewer, 
terra  cotta  pipes  (i  in.  in  diameter  are  be- 
ing placed  in  a  concrete  cohniin  in  order 
to  give  connections  for  houses  to  be  built 
in  the  future.  Connections  every  VI  It. 
on  each  side  of  a  sewer  seem  to  be  to'j 
many,  at  least  one  of  these  could  have  been 
cut  out  by  making  these  connections  in  the 
crown  of  the  sewer. 

When  the  w'ork  was  connnenced,  wooden 
forms  were  used  for  the  arch,  the  forms 
being  built  in  13  ft.  sections.  The  con- 
crete base  was  [)ut  in  place,  and  the 
invert  made  to  conform  to  template^  spaced 


rugated  steel,  with  plates  of  sheet  steel 
to  go  against  the  concrete  surfaces  and 
small  strips  to  stiffen  the  forms.  The 
forms  are  hinged  at  the  crown,  and  do  not 
need  any  braces  or  rods  to  assist  in  stiffen- 
ing them  so  as  to  carry  the  load  of  fresh 
concrete. 

Figure  1  also  shows  llic  method  of  us- 
ing the  forms  and  of  moving  them.  The 
top  form  shown  is  in  place  receiving  con- 
crete, while  one  of  the  back  forms  is  being 
moved  ahead  to  be  set.  The  lower  sec- 
tion of  the  form  is  turned  up  on  its  hinges, 
thus  clearing  the  bottom  of  the  sewer. 
These  forms  are  in  8  ft.  sections,  and  a 
section  can  l)e  moved  in  five  minutes.  With 
these  forms,  the  metal  gives  the  concrete 
a  superior  fmish  and  allows  the  concrete 
work  to  be  c.irried  on  in  smaller  sections; 


Fig.  2 — Trenching  with 

A  striking  contrast  of  the  work  that  a  man 
will  do  loading  rock  into  a  car  or  bucket 
thirty  or  more  inches  high,  and  simply  cast- 
ing one  man  stone  is  given  in  "Gillette's 
Rock  Excavation,  Methods  and  Cost."  page 
lii4.  where  it  is  stated  that  a  man  can  pick 
up  and  cast  one  man  stone  into  a  jaw 
crusher  at  the  rate  of  34  cu.  yds.  of  loose 
stone  for  10-hour  shift,  which  is  equivalent 
to  about  20  cu.  yds.  of  solid  rock.  On  the 
other  hand,  on  the  Chicago  drainage  canal, 
men  averaged  7  cu.  yds.  of  solid  rock,  per 
10  hours,  loaded  into  dump  cars.  Many  of 
the  largest  stones  could  be  handled  much 
cheaper  with  chains  and  grabs  than  either 
with  dump  buckets  or  skips. 

It  would  pay  a  contractor  who  has  both 
earth  and  rock  to  handle,  to  use  the  dump 


Steam   Shovel   in    Construction    of     a    Storm    Sewer.    New   York. 


at  frequent  intervals.  Twisted  bars  arc 
used  for  reinforcement.  .\11  the  bars  arc 
cut  to  length  and  bent  to  the  desired  shape 
in  a  shop.  When  the  invert  is  set,  the 
arch  forms  are  placed,  and  the  rest  of 
the  concreting  is  done.  With  the  wooden 
forms  or  centers,  long  sections  of  the  sewer 
had  to  be  done  at  one  time,  as  the  forms 
had  to  remain  in  place  until  the  last  con- 
crete that  was  put  in  the  sewer  had  set. 
This  was  necessary,  as  the  last  form  used 
was  the  first  one  to  be  moved,  and  the  first 
form  used  was  the  last  one  to  be  moved. 

Many  of  these  difficulties  have  been  done 
away  with,  and  both  money  and  time 
saved  by  the  use  of  Duralite  steel  forms. 
These  forms  are  shown  in  Fig.  1.  It  will 
be  noticed  that  thev  are  constructed  of  cor- 


and.  if  the  invert  is  put  in  place  promptly, 
almost  daily  work  can  be  done  on  the  arch. 
After  these  forms  arc  set  in  place  wedges 
at  the  bottom  hold  them.  These  forms  are 
made  of  sectional  pieces  that  are  shipped 
to  the  job  flat,  and  are  assembled,  when 
needed  for  use.  The  Dnralite  form  is 
rented  by  the  Duralite  Co..  of  42  Broad- 
way, N.  Y. 

The  concrete  is  mixed  in  a  Foote  mixer, 
the  mi.xing  plant  being  located  under  a 
bridge  crossing  the  line  of  the  sewer. 
Stone,  sand  and  cement  are  delivered  by 
wagons  on  the  bridge  into  bins  above  the 
mixer,  feeding  directly  into  the  machine. 
The  mixer  discharges  into  a  small  1  cu.  yd. 
dump  car.  and.  by  means  of  a  horse  and  a 
narrow  gage  railroad  laid  along  the  trench 
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the  concrete  is  delivered  to  every  part  of  and  digging  to  a  depth  of  14  ft.,  will  make  This  means  a  cost  of  about  $230  per  mile 

the    work.     From    the   cars    it    is    dumped  a  dip  every  2-5  seconds,  thus  making  more  moved.     In    moving    the   shovel    long   dis- 

on  to    platforms    and   then    shoveled    into  than   two  dips  per   minute.    This   is   rapid  tances,  it  can  be  taken  oflf  its  truss  work 

troughs,  which  chiuc  it  into  the  trench  into  operating  when  it  is  remembered   that  the  and  mounted  on  heavy,  v/ide  tread  traction 

piles,  from  which  it  is  shoveled  into  place.  dipper   arm    cannot   be    let    down    as    the  wheels,    whereby    the    cost    of    moving    is 

On  the  other  section  of  the  smaller  sewer  shovel  is  revolving,  but  the  shovel  must  materially  reduced, 
the  first  excavation  for  the  trench  is  being  first  be  turned  until  the  boom  is  over  the  'The  excavation  for  the  large  sewer,  ex- 
done  with  a  steam  shovel.  This  is  a  No.  trench  and  then  the  dipper  lowered.  cept  at  one  place  where  rock  was  encoun- 
2  Giant,  revolving  trench  shovel,  with  a  The  shovel  in  question  is  operated  by  a  tered,  has  been  made  by  a  moving  derrick 
long  dipper  arm  and  a  dipper  of  1  cu.  yd.  crew  of  a  shovel  runner,  cranesman,  fire-  and  a  Hayward  orange  peel  bucket  of  1 
capacity,  made  by  the  Vulcan  Steam  Shovel  man  and  4  ground  men.  A  smaller  crew  cu.  yd.  capacity.  The  derrick  sits  on  one 
Co.,  of  Toledo,  Ohio.  This  shovel  differs  than  this  could  be  used,  but  more  efiicicnt  side  of  the  trench  and  is  moved  along  on 
somewhat  in  style  from  other  shovels  that  work  is  done  with  such  a  crew,  and  it  is  rollers.  The  excavated  material  is  placed 
have  been  used  for  trench  digging.  It  is  generally  poor  economy  to  attempt  to  save  on  the  same  side  of  the  trench.  .\n  engi- 
mounted  on  a  truss  that  spans  the  trench,  money  by  having  a  small  crew  in  steam  neer  and  a  helper  on  the  ground  are  the  en- 
thc  truss  being  moved  forward  on  rollers.  shovel  work,  except  where  the  amount  of  tire  crew  needed  to  operate  this  plant, 
the  shovel  furnishing  the  power  to  pull  excavation  to  be  done  daily  is  limited.  Including  one  move  per  day,  the  machine 
itself  ahead  by  means  of  a  steel  rope  and  This  shovel  is  working  in  a  hard  clay  excavates  about  500  cu.  yds.  per  8  hr.  day. 
"dcadman"  sunk  in  the  ground  ahead.  The  with  a  good  many  boulders  in  it,  the  bould-  With  the  engineer's  wages  at  $4  per  day, 
fact  that  the  body  of  the  shovel  revolves  ers  generally  being  smaller  than  V*  cu.  yd.  and  the  helper's  at  $2.-")0,  the  labor  cost  per 
is  a  distinct  advantage  over  revolving  A  fair  day's  work  in  this  material  is  about  cubic  yard  of  excavating  the  soft  ground 
only  the  boom,  as  the  earth  is  dumped  300  cu.  yds.,  working  only  8  hours.  The  is  1.3  cts.  To  this  should  be  added  about 
farther  from  the  trench,  thus  clearing  it  by  shovel  on  a  number  of  occasions  has  dug  0.6  ct.  as  plant  charges,  making  the  cost 
6  ft.  or  more,  and  not  only  preventing  ma-  2.50  cu.  yds.  in  4  hrs.,  which  is  at  the  rate  about  2  cts.  per  cu  yd. 
terial  from  falling  back  into  the  trench,  of  500  cu.  yds.  per  8-hour  day.  The  cost  The  rock  excavation  was  made  by  hand, 
but  also  giving  room  for  other  work  to  be  of  running  the  shovel  a  day  with  wages  and,  in  order  to  use  up  this  rock,  a  Cham- 
done.  This  is  shown  well  in  the  cut.  Fig.  paid  in  New  York  city  is  as  follows :  pion  jaw  crusher  has  been  installed  and 
2.    The  shovel  setting  on  the  truss,  clears  Shovel  runner,  at  $175  per  month... $  6.65  the   stone   thus    crushed   is   being  used    in 

the   trench     well,    and     so    distributes    the       Cranesman,  at  $140  per  month 5.40  connection  with  other  stone,  that  is  bought, 

weight  of  the  shovel  as  not  to  cave  in  the      Fireman,  at  $00  per  month 2.30  for  the  concrete  work.     A  small  belt  con- 
sides    of    the    trench    except    in    very    soft       4   laborers,   at  $2.25   per   day 10.00  vcyor  is  used  on  the  crusher  to  bring  the 

ground.     This  permits   sheeting  and  brae-       1.800  lbs.  of  coal,  at  $3.-50 3.15  large   stone   back   from   the   screen   to   the 

ing  to   be   done   behind   the    shovel,   in   no       Oil   and   waste 50  hopper,    from    which    the    crusher    is    fed. 

way  interfering  with  the  rapid  excavation.  Interest,     depreciation     and     repairs  This  belt  is  a  9  in.  canvas  belt,  coated  with 

Sheeting  can  also  be  done  under  the  shovel.          (estimated)    6.00  rubber,  and  has  been  in  use  on  this  job  and 

The  shovel  has  no  A-frame,  but  the  boom  ~^,'^^  others  for  2  years.     The  rubber  is  pretty 

is   held   by   cables   that    run   into   the  body          '^°^^^    ^^'^^  *  well   worn  off  the  belt,  but  it  is  still  giv- 

of  the  car,  through  the  roof,  to  two  drums.  I*  ^""  ^e  noticed  that  the  wages  paid  to  j^g.  satisfactory  service, 

thus   allowing  the  boom   to  be   raised  and  -^''O^^l   men   are  higher  ui   New  York  city  gehind   the  orange  peel   excavation   der- 

lowered,   which   is  an   added   advantage    in  than    m   almost    any   other    section    of   the  ^ick,   a   traveling     derrick,     running   on    a 

trench  excavation.     There  are  crowding  en-  country.     The   cost   of   the   plant   is   about  skidway,  is  being  used  to  put  the  sheeting 

gines  on  the  boom,  thus  holding  the  dipper  ^S-OOO-  and  the   estimated  item   of  interest,  ;„   pi^j-e.     The   derrick,    which   is   mounted 

well  to  its  work,  a  very  necessary  feature  depreciation  and  repairs  based  on  200  work-  ,„    ,^5   center   of  the   platform,   places   the 

where    the    digging   is    hard.    The    dipper  '"S  days  per  year,  with  an  annual  allowance  waling  pieces   and   the  heavy    props,     and 

arm  is  made  20  to  30  ft.  long,  and  will  dig  of  24  per  cent.     With  an  output  of  300  cu.  .^i,o  gets  up  the  sheet  piles.     In  the  front, 

to  a  depth  of  18  ft.     It  will  pile  earth  on  y^^-  P^^  day  the  cost  per  cu.  yd.  is  as  fol-  „„  ea^h  side  of  this  moving  platform,  are 

the  side  of  the  trench  to  a  height  of  12  ft.  '°^'s  ^                                                               _^^  two  small  sets  of  leads,  spaced  on  the  ma- 

By  using  the  dipper  as  a  ram,  the  top  of  the       Shovel  runner  $0,022  ^.]^-^„^    jq   the    exact    width    of    the    trench. 

pile  of  earth  can  always  be  knocked  off,  the      Cranesman   0.018  gad,  jet  of  leads  has  a  small  drop  ham- 
material  rolling  away  from  the  trench,  and       Fireman    0.008  ^er,  and  by  this  means,  the  sheet  piles  are 

additional  material  can  be  placed  on  top  of      Laborers  0.033  driven  to  the  proper  depth.     An  auxiliary 

the  pile.     A  trench  from  3  to  18  ft.  wide      Coal 0.010  hoisting  engine  runs  these  small  pile  driv- 

can  be  dug  with  this  machine.                            Oil  and  waste  0.002  ^rs,  one  driver  operating  at  a  time.     The 

The   dipper  is  a  special   type  for  trench       P'^nt   '___  ^''"^   """P^^  ''^'"^  attached  to  the  hoisting 

work,   having   a   deep   lip,   beside  5   dipper  j^^^^                                                    ^0.113  engine  by  means  of  a  shackle,  whenever  de- 
teeth.    The    shovel    has    two   steel    water  p^^'  ^'^'^"  \^^^^^^^    excavation    this    is    a  ^"^'^-    ,                   ^              .,,.,,, 
tanks,    each    holding     200    gals.    The     car  ,^^^   ^^3t_    ^„^    ;„   ^^^er   places    than  ^"°'h"  S^"^  "^  """'  ""'^  f  ''f""=>^  ^°\ 
body  is  shorter  than  most  35  ton  shovels.  ^ew  York  City  2  or  3  cts.  per  cu.  yd.  could  '"^^'  ^^'^  ""^•'  '^^""""^  "^   "^'^  ''°"°'"  "^ 
The  machinery,  beside  being  verv  compact,  ^e  saved  on  this  cost  ^^^  trench. 

is    built    very   strong.     Inasmuch    as     the  T-^'is  machine  has  lately  been  moved  over  ^  "^J"^  8^°""^.  <?"  ^vl'ich  the  sewer  is  being 

shovel   revolves  through  a  complete  circle,  j^e  streets,  a  distance  of  about  %  a  mile.  '^"■"    was   onginallv     a     tidewater    marsh. 

material  can  not  only  he  placed  on   either  t,,,   jime    consumed    was   three    days,   the  ll''""  the  bottom  of  this  excavation  is  wet. 

side  of  the  trench,  but  also  can  be  used  for  ^^^^  ^j  moving  being-  ^  "'^"'^     '*     'P'       *■        ^^'^'^'"     •   '"**"^ 

back   filling   the   trench   below   the   shovel.  shovel  runner                             ...     $19  95  °^     several     centrifugal     pumps.     On     ac- 

When   it    is   not    desired    to  backfill    the  Cranesman          ...^^ ...... .......     16'20  count  of  the  soft  nature  of  the  ground  the 

trench   at  once,   it  can   be    done    with  the  pireman'        ......................      6^90  round -piles  have  to  be  driven  to  support 

shovel   in   another   operation  by   putting   a  (   ]^\,arers      '........■..'....'.■■'.■ .     30.00  t'lc  sewer.    These  piles  are  spaced  on  2-ft. 

short    dipper    arm    on    the     shovel.     The      g  extra  men 36^00  centers.     The    pile    driving   work   is   being 

shovel  can  also  be  used  to  handle  pipe  and      o  700  jbs    of  coal         ' '       5  22  '^""^   ^^   ^   sub-contract   by  the  Tompkins 

other  heavy  materials,  as  if  it  were  a  der-  ^|,  ^^^  ^^^j^  .'....................       050  F.nginecring-Construction  Co. 

rick.                                                                                                    -—  The  driver  used  is  of  special  design,  and 

The  shovel,  working  at  its  usual  speed          Total    $114.77  is  exceedingly  well  adapted  to  the  work.    It 
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was  designed  by  Mr.  E.  De  V.  Tompkins, 
president  of  the  contracting  company,  who 
has  applied  for  patents  on  its  main  feat- 
ures. Figures  3  and  4  show  the  machine. 
It  will  be  noticed  that  the  pile  driver  sets 
on  a  truss  spanning  the  trench,  this  truss 
moving  forward  on  a  rail  laid  on  a  stringer 
on  either  side  of  the  trench.     Rails  are  also 


Fig.  3 — Driving  a   Batter   Pile. 

laid  on  top  of  the  truss,  and  the  pile  driver 
moves  on  these  rails  by  means  of  wheels 
attached  to  the  gimwales,  from  one  side 
of  the  trench  to  the  other.  This  allows 
any  part  of  the  trench  to  be  quickly  cov- 
ered. 

The  top  of  the  driver  is  on  a  roller,  act- 
ing as  a  rocker,  thus  allowing  the  leads, 
which  are  hung  from  the  top  to  swing  like 
a  pendulum,  from  side  to  side.  Xear  the 
base  of  the  driver,  in  front,  is  a  steel 
I-beam  shaped  as  a  moon  beam,  and  the 
bottom  of  the  leads  are  fastened  to  this  by 
pins,  thus  holding  the  leads  to  any  position 
to  which  they  are  set.  When  plumb  piles 
are  to  be  driven  the  top  of  the  machine  is 
blocked  on  both  sides  at  the  rocker,  thus 
holding  it  in  a  vertical  position. 

In  Fig.  3,  the  machine  is  shown  driving 
a  latter  pile.  It  will  be  noticed  that,  in 
addition  to  the  set  of  timber  leads,  there 
is  a  set  of  steel  leads  that  can  be  dropped 
below  the  machine,  thus  allowing  piles  to 
be  driven  20  to  30  ft.  below  the  bed  of  the 
machine.  A  4,000-lb.  steam  hammer  is 
used  on  the  machine. 

The  work  of  driving  piles  on  a  sewer  job 
is  generally  slow,  as  there  is,  as  a  rule,  a 
lack  of  room.  Frequently  braces  across 
the  trench  are  in  the  way  and  must  be 
moved.  There  is  frequent  moving  of  the 
machine,  and  the  piles  when  in  place  are 
much  below  the  level  of  the  driver.  In 
spite  of  these  facts,  as  many  as  110  piles 
15  ft.  long,  have  been-  driven  by  this  ma- 


chine in  an  8-hour  day.  The  piles  being 
driven  are  from  lb  to  40  ft.  long. 

All  materials  for  the  concrete  came  by 
barges  to  the  dock  at  the  foot  of  Truxton 
street.  A  track  is  laid  the  entire  length  of 
the  sewer  from  this  dock,  and  a  Vulcan 
"dinkey",  with  some  flat  and  some  dump 
cars  is  used  to  haul  these  materials  to 
where  they  are  wanted.  This  train  deliv- 
ers materials  to  a  raised  platform,  where 
it  is  dumped  into  wagons  to  be  hauled  to 
the  concrete  mi.xer  being  used  on  the  small- 
er sewers.  The  concrete  for  the  outfall 
sewer  is  mi.xed  with  a  Diamond  mi.xer, 
which  is  a  large  cube  revolving  on  a  shaft. 
This  mi.xer  is  mounted  on  a  moving  plat- 
form that  slides  along  on  rails  laid  along- 
side of  the  trench.  On  this  platform  is  a 
hoisting  engine  and  derrick,  which  is  used 
to  raise  the  sand,  stone  and  cement,  served 
by  the  train  in  wooden  dumps,  to  the  bins 
built  over  the  mi.xer.  The  hoisting  en- 
gine likewise  moves  the  platform  along  the 
work.  As  the  concrete  is  mixed,  it  is  dis- 
charged into  a  chute,  dropping  into  the 
the  trench,  where  it  is  put  into  place.  The 
cement  used  in  the  Giant  Portland  cement 
manufactured  by  the  American  Portland 
Cement  Co.  of  Philadelphia. 

Wooden  forms  were  originally  used  for 
this  sewer,  but  at  present  the  Duralitc 
forms  are  also  being  used,  with  the  result 
that  greater  progress  is  being  made  with 
the  work.  But  for  the  fact  that  two  differ- 
ent  sizes  of  sewers   are  being  built  at   the 


in  place  two  days  after  the  concrete  is 
placed.  The  daily  rate  of  progress  is  24  ft. 
per  day,  hence  three  sets  of  three  8-ft.  sec- 
tions are  needed  to  maintain  this  rate  of 
progress. 


Fig.  4 — Rear  View  of  Driver. 

same  time,  the  same  Duralite  forms  could 
have  been  used  on  all  the  sewers,  by  first 
using  them  for  the  smaller  sewers  and  then 
adding  additional  units  to  them,  the  cir- 
cumferential width  being  regulated  by 
wooden  strips  on  the  bottom  edge  of  the 
lowest  pieces.  The  forms  shown  in  Fig. 
1  arc  made  of  IG  gage  steel  with  3-in  cor- 
rugations.    On  this  work  the  forms  are  left 


Methods  and  Some  Costs  of   Driving 

Stove    Pipe    Wells    on 

Long  Island.* 

Bv    VV.\LTER   E.   SPE.^R.t 

To  investigate  the  water-bearing  gravels 
and  learn  something  of  the  deep  strata  be- 
yond the  reach  of  ordinary  methods  of 
boring,  the  Board  of  Water  Supply  pur- 
chased and  assembled  at  Babylon,  L.  I.,  in 
the  winter  of  190G-7,  a  large  rig  for  sinking 
the  California  stovepipe  well. 

The  substrata  in  Suffolk  County,  Long 
Island,  to  a  depth  of  600  to  1,200  ft.  or 
more,  is  made  up  of  unconsolidated  sands 
and  gravels,  interbedded  with  irregular  len- 
ticular masses  of  clay.  The  clay  strata  are 
not  continuous,  and  the  ground  water  pen- 
etrates to  great  depths  in  the  pervious 
sands  and  gravels. 

The  stove-pipe  well  and  the  peculiar  rig 
for  driving  it  adopted  in  southern  Cali- 
fornia was  first  designed  to  meet  the  con- 
ditions existing  in  and  about  Los  Angeles, 
where  ancient  valleys  have  been  filled  to 
great  depths  with  beds  of  sand,  gravel,  clay 
and  large  boulders. 

According  to  the  testimony  of  the  drill- 
ers in  Los  Angeles,  the  standard  oil  rig 
and  casing  designed  for  drilling  in  the  con- 
solidated formations  of  Pennsylvania, 
which  were  brought  to  the  coast  when  oil 
was  first  found  there,  proved  a  failure  and 
were  given  up  for  the  stove-pipe  well  that 
is  to  be  described. 

The  stove-pipe  well,  when  in  place,  is  a 
double  casing  made  up  of  joints  2  ft.  in 
length,  from  which  the  name  "stove-pipe" 
comes.  Each  joint  is  a  round  cylinder  of 
uniform  diameter  made  of  hard  red  steel 
and  single  riveted  longitudinally  with  about 
16  soft  iron  rivets.  The  ends  of  the  joints 
,ire  made  square  and  smooth  and  butt 
.igainst  each  other.  The  inner  and  outer 
tubes  fit  together  tightly,  and  the  butt  joints 
of  the  inner  line  are  in  the  center  of  the 
units  that  make  up  the  outer  casing,  and 
vice  versa.  This  gives  the  casing  much 
strength  and  flexibility,  and  the  construc- 
lion  permits  the  well  to  be  rapidly  assem- 
iiled  in  the  field.  The  first  17  to  21  ft.  of 
well  is  made  up  in  advance,  well  riveted  to- 
gether and  fitted  with  a  forged  steel  cut- 
ting shoe  at  the  bottom.  This  rigid  starter 
is  essential  in  order  that  the  well  will  go 
vertically  when  being  driven. 

.\  distinct  advance  was  made  in  the 
stove-pipe  casing  during  the  past  year  by 
the  Board  of  Water  Supply.  A  lot  of  elec- 
trically welded  casing  was  made  up  by  a 
firm  in  Pennsylvania  that  proved  better  in 
every   way  than   the   riveted  casing.      The 


•Abstracted  from  a  paper  delivered  be- 
fore  the  Municipal   Engineers  of  New  York. 

tDlvlslon  EnEineer.  Long  Island  Depart- 
ment,   Board   of   Water   Supply. 
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wckliiig  is  all  done  inccliaiiically  anil  gives 
more  uniform  fits  and  a  much  strongcT 
casing  than  the  riveted  material.  Tlie 
welded  casing  also  makes  a  tight  well, 
which  is  a  great  advantage  in  nil-well 
practice  and  in  water-supply  work. 

The  casing  is  forced  into  the  ground  by 
means  of  one  or  two  pairs  of  hydraulic 
jacks  set  up  about  the  well  and  attached  to 
a  plank  and  timber  platform  buried  at  a 
depth  of  about  10  ft.  The  jacks  arc  spe- 
cially made  for  the  work  and  have  large 
links  that  fit  over  lugs  on  the  drive-head 
that  sets  on  the  top  of  the  easing.  The 
material  is  removed  from  within  the  cas- 
ing as  it  advances,  by  a  large  sand  buck- 
et, or  "mud  scow,"  as  it  is  sometimes 
called,  which  is  operated  from  a  walking- 
beam  rig  peculiar  to  California  and  the 
southwest. 

The  rig  used  in  California  for  deep  work 
is  50  ft.  in  height.  The  rig  constructed  by 
the  Board  of  Water  Supply  is  only  30  ft. 
high.  This  rig,  like  that  in  California,  has 
at  the  top  of  the  gins  a  heavy  walking- 
beam  by  which  the  sand  bucket,  attached 
through  standard  link  jars  to  a  cable  pass- 
ing to  the  drum  of  the  machine,  is  churned 
up  and  down  by  the  motion  given  the  walk- 
ing-beam by  the  pitman  and  the  crank  on 
the  operating  gears  below.  By  adjusting 
the  length  of  the  crank,  a  stroke  (3f  14  to 
20  in.  is  given  the  bucket,  according  to  the 
character  of  the  material  encountered.  The 
walking-beam  gives  the  bucket  a  sharp,  free 
drop  that  seems  to  be  necessary  for  the 
proper  operation  of  the  bucket. 

The  sand  bucket  itself  differs  in  nothing 
except  in  size  and  weight  from  those  ordi- 
narily used  in  the  East.  It  weighs  about 
l,2lMi  lbs.  and  is  equally  effective  in  break- 
ing up  and  removing  boulders  and  in  tak- 
ing out  loose  sand  and  clay.  As  the  well 
descends  the  bucket  fills,  it  can  be  lowered 
by  means  of  friction  feed  operated  by  the 
lever  at  the  front  of  the  machine.  This  is 
much  less  delicate  than  the  screw  feed  of 
a  standard  rig,  but  permits  of  rapid  work- 
in  loose,  unconsolidated  formations. 

The  rig  is  compact,  the  pump,  engine,  and 
sometimes  the  boiler  being  carried  on  the 
bed  of  the  machine ;  the  ladder  may  be  re- 
moved and  the  gins  folded  back  when 
moving  the  rig.  Three  men  are  ordinarily 
required  for  the  operation:  the  foreman, 
who  stands  at  the  front  of  the  macliine 
where  the  pressure  pump,  the  engine,  the 
clutches  and  the  friction  feed  are  operated ; 
a  helper  to  handle  the  sand  bucket  when  it 
is  emptied,  and  a  fireman  who  tends  the 
boiler  and  looks  after  the  engine.  Much 
skill  is  required  by  the  foreman  operating 
one  of  these  rigs,  which  is  only  to  be 
gained  by  long  experience.  The  foreman 
who  always  holds  his  hand  on  the  cable 
when  drilling,  must  know  when  the  bucket 
is  digging,  when  it  is  full,  and  how  far  the 
bottom  of  the  bucket  is  below  the  casing, 
in  order  not  to  come  to  grief. 

In  driving  a  well,  the  anchorage  pit  is 
first  dug,  the  platform  and  jacks  set  in 
place  and  the  first  section  of  the  well,  the 


starter,  is  set  up  vertically  in  the  center. 
The  rig  has  already  been  erected  to  facili- 
tate the  placing  of  the  jacks  and  starter, 
and  the  driving  is  begun.  Some  difficulty 
is  generally  met,  when  the  upper  strata  are 
coarse,  in  getting  the  starter  down.  The 
sand  bucket  will  only  work  to  advantage 
when  it  is  covered  by  sufficient  water  to 
give  the  necessary  circulation  through  the 
valve.  It  is  essential,  therefore,  to  keep 
the  starter  full  of  water,  which  is  not  al- 
ways easy  to  do  when  it  is  some  distance 
above  tlie  w;iter-tablc,  in  coarse  sand  and 
gravel. 

.•\fter  the  starter  has  been  pushed  down 
to  the  level  of  the  top  of  the  jack^.  the 
drive-head  is  attached  t(j  the  top  (.f  tlie 
bucket  and  lifted  from  the  casing.  One 
inner  and  one  outer  joint  of  the  casing  are 
placed  one  after  the  other,  and  seated  by 
means  of  the  jacks.  When  these  two  joints 
;irc  in  place,  the  outer  shell  is  locked  to  the 
inner  one  by  denting  the  casing  with  a 
sharp  pick,  and  when  the  whole  casing  is 
driven  appro.ximately  2  ft.,  another  pair  of 
joints  are  seated  and  the  work  proceeds. 
In  this  way  the  well  is  driven  as  far  as  de- 
sired. Large  wells  in  southern  California 
have  been  driven  to  depths  of  1.200  ft.  with 
a  single  line  of  casing. 

Stove-pipe  wells,  from  12  to  10  in.  in  di- 
ameter have  been  driven  on  Long  Island. 
For  these  sizes,  sand  buckets  with  a  10 
and  12-in.  barrel  have  been  used.  The 
valves  of  these  buckets  are  tight  and  the 
material  is  brought  up  from  the  botto.n 
just  as  it  lies  without  the  separation  of  the 
coarse  and  the  fine  that  occurs  in  wash 
boring.  The  very  best  knowledge  of  the 
water-bearing  strata  is  therefore  gained, 
and  any  stratum  that  promises  well  can  be 
drawn   upon. 

Two  types  of  perforators  are  used  to  ad- 
mit the  water  to  the  well :  one  a  knife  per- 
forator, which  is  operated  with  the  hydraul- 
ic jacks  on  a  line  of  3-in.  extra  heavy  pipe, 
and  which  makes  slits  8  in.  to  1  ft.  in 
length,  and  %  to  1  in.  in  width ;  another, 
known  as  the  "Star"  perforator,  is  used 
where  the  material  is  not  sufficiently  coarse 
to  permit  the  use  of  the  larger  knife.  This 
is  similarly  operated,  and  makes  a  line  of 
small  slits,  3  in.  in  length  and  %  to  %  in. 
in  width  wherever  desired.  The  knives  of 
liiith  perforators  arc  thrown  in  <  r  out  liy 
means  of  a  trip  line  of  %-in.  pipe  oper- 
ated by  block  and  tackle  at  tlie  surface. 
Four  of  the  larger  perforations  can  be 
made  in  one  diameter,  although  it  is  cus- 
tomary to  stagger  them  somewhat  to  avoid 
spreading  the  pipe.  The  smaller  slits  can 
be  made  about  3  or  4  in.  apart  in  llie  di;un- 
eter  of  the  casing. 

.'\fter  the  perforations  are  made  it  is 
customary  to  remove  the  larger  gravel  that 
has  come  in  through  the  perforations  by 
means  of  the  sand  bucket,  after  which  the 
well  is  pumped  deeply  to  remove  the  fine 
sand  that  may  be  in  the  gravel  about  the 
casing,  and  thus  complete  the  natural  filter 
around  the  pipe.  It  is  possible  to  perfor- 
.'ite  the   casing  where   there  is  only  a  very 


small  percentage  of  gravel,  sometimes  not 
much  over  2  or  3  per  cent  of  the  whole 
mass.  When  coarse  material  does  not  ex- 
ist in  the  upper  30  or  40  ft.,  gravel  can 
sometimes  be  duirpcd  around  the  casing  at 
the  top  anil  allowed  to  find  its  way  down 
tm  the  perforations  as  the  sand  is  pumped 
out. 

Eight  wells,  aggregating  about  3,800  ft. 
of  casing,  have  been  driven  in  Suffolk 
county.  One  well,  14  in.  in  diameter,  near 
Babylon,  penetrated  to  a  depth  of  812  ft, 
and  another,  12  in.  in  diameter,  in  the  vi- 
cinity of  Brookhaven,  on  which  we  are 
now  working,  has  been  driven  to  a  depth 
of  something  over  000  ft.,  with  one  line  of 
casing.  An  average  progress  of  3(1  ft.  a 
day  has  been  attained  on  this  well,  includ- 
ing time  lost  on  repairs  to  rig  and  pump. 

The  cost  of  the  casing  delivered  on  the 
ground  in  SuflFolk  county  has  averaged 
about  $2.2")  per  foot  of  completed  well. 
ranging  according  to  size,  from  $1.50  to 
$2.50.  The  driving  of  the  wells  has  cost 
about  $4  a  foot,  including  the  cost  of  mov- 
ing and  setting  up  the  rig.  The  cost  of 
moving  has  been  large,  and  much  of  the 
work  has  been  deep.  Wells  of  moderate 
depth  should  be  driven  for  $2.50  to  $3  per 
foot  if  they  are  within  easy  moving  dis- 
tance of  each  other.  You  will  see  that  the 
total  cost  of  these  wells  will  range  froiti 
$5  to  $6  per  foot,  which  is  comparatively 
cheap  for  their  size  ai\d  depth. 

It  is  not  unusual,  in  southern  California, 
to  obtain  from  one  to  three  million  gallons 
or  more  per  day  from  each  well.  The 
pumping  experiments  that  we  have  made 
near  Babylon  showed  that  a  16-in.  well 
readily  yielded  1,250.000  gal.  per  day,  with 
only  a  moderate  lowering  of  the  ground- 
water surface.  Ky  pumping  deeper,  2,000,- 
I'Oii  gal.  per  day  was  obtained  for  a  short 
time. 

The  stove-pipe  well  has  been  proven  to 
be  admirably  suited  to  the  conditions  ex- 
isting on  Long  Island.  It  is  comparatively 
inexpensive,  provides  large  yields,  and 
should  come  into  general  use  in  the  east, 
where  unconsolidated  strata  of  sand  and 
gravel  exist.  Much  interest  has  been  dis- 
played in  .stove-pipe  wells  by  engineers  and 
contractors  in  this  vicinity,  and  1  antici- 
pate that  this  method  of  sinking  casing  will 
come  into  rse  lor  many  purposes. 


Ladder  dredge  No.  1  of  tlic  .\tlantic 
dredging  fleet  of  the  Isthmian  Canal  exca- 
vated 108.790  cu.  yds.  of  material  during 
the  month  of  October.  The  best  previous 
record  for  ladder  dredges  was  made  in 
March  by  the  Gopher  of  the  Pacific  dredg- 
ing fleet,  which  took  out  108.375  cu.  yds. 
Ladder  Dredge  No.  1  was  working  during 
October  in  the  channel  in  Limon  Bay  and 
the  material  handled  was  a  mixture  of 
mud  and  rock. 


The  excavation  during  October  in  the 
Central  Division  of  the  Isthmian  Canal, 
which  includes  the  Culebra  Cut.  amounted 
to  I..".!i8.n81  cu.  yds. 
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Bridges,  Buildings  and  Foundations 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  steel 
and  masonry  bridges  and  buildings  and  of  foundation  work  of  all  kinds.  It 
will  give  special  attention  to  erection  plant  and  tools,  falseworks  and  centers 
and  cost  data  of  all  kinds. 


The  Weights  and  Costs  of  Eight  Lift 
Bridges. 

In  our  issues  of  Sept.  "J  ami  L':i  and  Nov. 
4,  the  weights  and  costs  of  bridges,  other 
than   lift  bridges,   have  been   given. 

The  following  data  will  serve  as  a  guide 
in  making  preliminary  estimates  of  the 
cost  of  lift  bridges,  or  bascule  bridges  as 
they  are  frequently  called : 

Cost  of  a  Scherccr  Highzi.'ay  Bridge. — 
A  Scherzer  rolling  lift  highway  bridge  was 
built  in  1897  across  the  Chicago  River  at 
Halsted  street.  Length  of  movable  pan, 
17()  ft.,  divided  into  two  leaves  38  ft.  long, 
giving  a  clear  span  of  ,  121  ft.  between 
faces  of  abutments  and  109  ft.  between 
protection  piles:  length  of  each  of  the  two 
anchor  spans,  50  ft. :  total  length  276  ft. : 
width  of  carriageway,  34  ft.  c.  to  c.  of 
trusses;  width  of  each  sidewalk,  7%  ft. 
center  of  truss  to  center  of  hand  rail :  total 
width.  .50  ft.  The  bridge  was  designed  to 
carry  100  lbs.  per  sq.  ft.,  or  an  18-ton  mo- 
tor car  followed  by  trailers  weighing  ]'> 
tons,  each  on  an  8  ft.  wheel  base  and  hav- 
ing .37  ft.  length.  The  weight  of  surer- 
structure,  including  the  50  ft.  approach 
spans,  is  820  tons,  of  which  .300  tons  is 
counterweights.  The  weight  of  the  ma- 
chinery is  70  tons.  Each  leaf  is  operated 
by  a  50  H.P.  motor.  It  requires  an  aver- 
age of  40  H.P.  to  open  each  leaf,  and  about 
the  saine  for  closing,  the  time  required  be- 
ing %  min.  to  open  and  the  same  to  close. 
The  cost  of  tlie  bride  to  the  city  was: 

Substructure   $34,500 

Superstructure 55,400 

Machinery     13,560 

Electrical   equipment    5,400 

Engineering,    inspection,    temporarv 

foot   bridge   and    incidentals 14,74ii 


Total     $123,600 

Cost  of  (I  Schcrccr  Highi^'ay  Bridge— In 
1894  a  Scherzer  rolling  lift  highway  bridge 
was  built  across  the  Chicago  River,  on 
Van  Buren  street,  Chicago.  The  span  is 
115  ft.  c.  to  c.  of  bearings,  giving  a  clear 
channel  of  10!)  ft.  It  has  2  roadways  of 
21  ft.  c.  to  c.  of  trusses,  and  2  sidewalks  of 
8%  ft.  each.  The  piers  are  of  concrete 
and  sandstone  masonry  resting  on  piles. 
Each  leaf  of  the  bridge  has  3  trusses,  and 
is  countervveighted  with  129  tons  of  cast 
iron.  The  floor  is  plank,  resting  on  steel 
I-beams.  Two  50  HP.  motors  operate 
each  leaf.  Tests  have  shown  that  it  re- 
quires an  average  of  60  HP.  to  raise  one 
leaf  at  a  time,  and  96  H.P.  to  raise  both 
sides  sitnultaneously. 


E.xclusive   of   enginering   and   inspection, 
the  bridge  cost : 

Superstructure     $73,100 

Substructure 79,600 

Elctcric    equipment   and    mchy 11,150 


'I'otal     $103,850 

Weight  of  a  Scherzer  Railway  Bridge.— 
.\  double  track  bascule  bridge  of  the 
Scherzer  type  was  built  in  1904  to  replace 
a  draw  bridge  built  17  years  previously, 
the  draw  bridge  having  becoine  too  light 
for  the  traffic  on  the  Central  R.  R.  of  New 
Jersey.  The  bridge  is  part  of  the  Newark 
Bay  crossing.  The  bridge  consists  of  two 
lift  spans,  back  to  back,  across  two  sep- 
arate channels.  Each  of  these  spans  is 
120  ft.  c.  to  c.  to  center  of  piers,  or  110  ft. 
between  piers :  but,  due  to  the  skew,  tht 
clear  channel  width  is  only  85  ft  Each 
span  weighs  2,000,000  lbs.  about  half  of 
which  is  in  the  cast  iron  counterweight, 
leaving  1,000,000  in   the  span   alone. 

Weight  of  a  Scherzer  Raihi.Kiy  Bridge. — 
.V  rolling  lift  bridge  of  the  Scherzer  type 
was  built  in  1899,  at  the  Fort  Point  Chan- 
nel, Boston,  for  the  New  York,  New 
Haven  and  Hartford  Railroad.  It  is  ;i 
skew  bridge,  the  skew  being  42°.  One  truss 
is  113  ft.  long,  the  other  being  84  ft.,  and 
the  distance  from  center  to  center  of 
chords  is  27  ft.  The  weight  of  this  double 
track  bascule  bridge  is  381,200  lbs.  The 
counterweights  weigh  3,100  lbs.  The  time 
to  operate  the  bridge  one  way  is  .35  sees, 
with   a  60   H.P.   motor. 

Cost  of  a  Page '  High-way  Bridge.— .\ 
trunion  bascule  highway  bridge  was  built  in 
1901  across  the  Chicago  River  at  Ashland 
avenue.  The  bridge  is  of  the  Page  type  and 
consists  of  two  leaves,  168  ft.  c.  to  c.  of 
trunions.  The  bridge  is  2-58  ft.  long,  and 
has  a  clear  waterway  of  140  ft.  between 
fender  piles.  The  trusses  are  40  ft.  c.  to 
c.  carrying  a  36-ft.  clear  roadway  with 
two  8-ft.  cantilever  sidewalks,  making  a 
total  of  52  ft.  of  floor  width.  The  bridge 
is  designed  for  a  live  load  of  100  lbs.  per 
sq.  ft.  for  the  roadway  and  80  lbs.  for 
the  sidewalks :  concentrated  load  20  tons 
on  two  axles  12  ft.  c.  to  c.  The  weight 
of  steel  in  each  leaf  is  .340.000  lbs.  There 
is  about  620.O00  lbs  of  cast  iron  for  coun- 
terweights of  each  leaf.  The  substructure 
required  the   following  quantities: 

Excavation     6,50ii  cu.  yds. 

Concrete     2.820  cu.  yds. 

Sheet  piling  and  bracing..  .2)0.000  ft.  B.  M. 
Timber  in  protection   work 
and    dock    23,-500  ft.  B.  M. 


Piles     in     protection     work 

and    dock    7,300  lin.  ft. 

Piles  in  coffer  dam  2,100  lin.  ft. 

The  contract  price   was: 

Substructure     $:35,540 

Superstructure     91,200i 

■''"t;'l     $120,740 

Cost  of  a  Page  Raihvay  Bridge.— A 
double  track  single-leaf  bascule  bridge  of 
the  Page  type  was  built  in  1907  over  the 
Chicago  River  by  the  Chicago  &  .^Mton  Ry. 
It  has  a  span  of  1-50  ft.,  and  there  is  an 
approach  span  of  64  ft.  The  superstruc- 
ture, including  electrical  equipment  for 
operation,  cost  $115,000.  The  substruc- 
ture, including  the  removal  of  an  old  pivot 
pier  and  some  dredging  of  the  channel, 
cost  $50,000,  making  a  total  cost  of  $165,- 
000.  The  substructure  contained  3,200  cu. 
yds.    of  concrete. 

Cost  of  a  Trunion  Bascule  Bridge.— A 
trunion  bascule  highway  bridge  was  built 
at  Clybourn  Place,  Chicago,  in  1902,  ac 
cording  to  designs  of  John  Ericson,  City 
Engineer.  The  bridge  is  a  fixed  center, 
double  leaf,  counterbalanced  bascule,  128 
ft.  c.  to  c.  of  pivot  bearings,  and  120 
ft.  c.  to  c.  of  piers,  with  a  clear  channel 
of  100  ft.  between  the  guard  piles  that 
protect  the  piers.  The  length  over  all  is 
180  ft.  Each  leaf  has  three  through  trusses, 
21  ft.  c.  to  c,  and  the  total  width  of  the 
bridge  is  60  ft.,  the  sidewalks  being  car- 
ried on  9-ft.  cantilever  brackets.  The  mo- 
tive powder  is  two  38  H.P.  motors.  The 
bed  of  the  river  is  about  40  ft.  below  the 
lower  chord  of  the  bridge,  and  the  water 
is  23  ft.  deep.  The  substructure  is  of  con- 
crete resting  on  piles.  The  contract  price 
was  $69,000  for  substructure  and  $86,000 
for  superstructure,  or  a  total  of  $1.")5.000. 
The  weight  of  each  leaf  is  640,000  lbs.  in- 
cluding structural  steel,  cast  iron  rack, 
limber  and  counterweights.  This  is  equiva- 
lent to  nearly  $1,300  per  lin.  ft.  of  span 
between  piers,  or  $.860  per  lin.  ft.  of  total 
length. 

Cost  of  a  Trunion  Bascule  Bridge. — A 
trunion  bascule  highway  bridge  was  built 
in  1903  at  Northwestern  avenue,  Chicago. 
It  consists  of  two  leaves,  and  the  span  be- 
tween centers  of  trunions  is  205  ft.,  while 
the  span  between  abutments  is  190  ft.,  and 
the  clear  width  of  the  channel  is  165  ft.  be- 
tween the  timber  protection  works.  There 
are  three  lines  of  trusses  21  ft.  c.  to  c,  and 
9  ft.  cantilever  sidewalks,  making  a  total 
width  of  60  ft.  There  are  two  approach 
spans,  one  of  75  ft.  and  one  of  17  ft.  The 
total  length  of  the  bridge  is  .361  ft.,  and  it 
contains  2,180.000  lbs.  of  structural  steel, 
1.400.000  lbs.  of  counterweight  pig  and  cast 
iron,  and  200,000  lbs.  of  machinery.  The 
substructure  consists  of  4,-500  cu.  yds.  of 
concrete  and  -3.000  cu.  yds.  of  rubble  curb 
walls  for  the  approaches.  The  contract 
price  for  the  substructure  was  $88.20(1,  and 
$2n8..500  for  the  superstructure,  a  total  of 
$296,700. 
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The  Weight  and  Cost  of  the  Marent 
Viaduct. 

In  1884  a  single  track  iron  viaduct  was 
built  for  the  Northern  Pacific  Ry.  across 
Marent  Gulch  to  replace  a  timber  viaduct. 
The  profile  area  of  this  viaduct  is  about 
9.5,000  sq.  ft.,  and  the  length  of  the  via- 
duct is  800  ft.,  so  the  average  height  is  prac- 
tically 95,000  -^  800=  120  ft.  nearly.  It  has 
two  towers,  each  200  ft,  high;  two  towers 
each  120  ft.  high;  and  four  short  bents. 

There  are  4  plate  girder  spans  at  the 
ends,  each  30  ft. ;  5  truss  spans,  each  116 
ft.  long;  girders  23  ft.  long  over  each  of 
the  four  towers.  The  foundation  piers  arc 
of  concrete,  of  which  there  was  544  cu. 
yds.  in  all.  The  viaduct  contained  the 
following  amount  of  iron  and  steel : 

Lbs. 

Towers  and  bents  872,900 

Superstructure,     incl.     floor     beams 
and  strs 813,650 

Total,  at  2,133  lbs.  per  lin  ft 1,686,550 

The  iron  work  cost  3.85  cts.  per  lb.  de- 
livered at  St.  Paul,  and  the  "traffic  charges" 
for  transporting  the  iron  and  other  mate- 
rials from  St.  Paul,  at  1  ct.  per  ton  mile. 
amounted  to  $24,743. 

The    total    cost   was : 

Foundations    $  21,664.50 

Masonry    30,079.81 

Towers 49,188.44 

Superstructure    36.593.94 

Floor    4,701.43 

Painting     1,826.74 

Permanent  track    116.00 

Engineering  and  incidentals 9,085.15 

Permanent  track   116.06 

Total    $1.53,362.10 

Traffic  charges    24,743.18 


Total,  at  $222.63  per  lin  gt..  ..$178,105.34 

It  cost  $7,664  to  remove  the  old  wooden 
viaduct,  which  contained  970.000  ft.  B.  M., 
or  about  $7.70  per  M.  for  removing  this 
timber. 

Skilled  labor  received  $3  to  $4.50  a  day. 
The  cost  of  erecting  and  removing  the 
temporary  buildings  in  which  the  men 
lived  was  $2,700.  Depreciation  on  plant 
was  estimated  at  $4,500.  Both  these  items 
are  included  above. 

For  comparison  the  following  weights  of 
a  viaduct  of  the  same  average  height  are 
given  by  Mr.  H.  G.  Tyrrell.  The  weight 
of  a  single  track  railway  viaduct  120  ft. 
high,  with  tower  bents  30  ft.  c.  to  c,  and 
intermediate  girder  spans  of  60  ft.  was : 

Wt.  per  lin.  ft. 

Spans     622  lbs. 

Bents    9.55  lbs. 

Traction   bracing   324  lbs. 

Total     1,941  lbs. 

Taking  the  cost  of  steel  in  place  at  3% 


cts.  per  lb.  for  girders  and  4  cts.  per  lb 
for  bents  and  bracing,  the  cost  per  lin.  ft. 
is  $75  for  the  steel.  To  this  must  be 
added  the  cost  of  the  concrete  pedestal 
piers. 

For  a  much  more  completely  itemized 
record  of  cost  of  labor  and  materials  for 
three  viaducts,  and  a  rational  formula  for 
estimating  the  weight  of  viaducts,  the  reader 
is  referred  to  our  issue  of  June  19,  1907. 


Cost  of  the  Frazer  River  Bridge. 

The  Frazer  River  Bridge  at  New  West- 
minster, B.  C,  was  built  in  1902.  It  is  a 
double  deck  bridge,  the  upper  deck  for 
wagon  traffic  and  the  lower  deck  for 
steam  and  electric  traffic.  The  spans  are 
as  followes :  one  225  ft.,  one  380  ft.,  and 
one  swing  span  380  ft.,  five  spans  159 
ft.  each,  making  a  total  of  1,780  ft.  On 
the  north  end  there  are  three  approaches, 
two  for  railway  tracks  and  one  for  high- 
wa)',  the  length  of  approach  averaging 
about  300  ft.  The  clear  roadway  is  16 
ft.  wide,  making  the  trusses  18  to  19  ft. 
c.  to  c.  The  weight  of  steel  is  6,854,000 
lbs.,  and  there  are  765,000  ft.  B.  M.,  and 
1-5,000  lin.  ft.  piles  in  approaches.  The 
contract-  price  for  substructure  and  super- 
structure was  $750,000. 


Weight  of  the   Burlington   Bridge   of 
the  C.  B.  &  Q. 

In  1890  a  double  track  steel  railway 
bridge  was  built  across  the  Mississippi 
River,  at  Burlington,  for  the  C,  B.  &  Q. 
R.  R.,  to  replace  a  single  track  iron 
bridge  built  22  years  before.  The  6  spans 
of  250  ft.  each,  wei.ghed  3,-340  lbs. 
per  lin.  ft.  The  draw  span  of  363  ft. 
weighed  3,980  lbs.  per  lin.  ft.  The  bridge 
was  designed  to  carry  a  moving  load  of 
6,000  lbs.  per  ft.  of  double  track  struc- 
ture (3,000  lbs.  per  ft.  of  single  track), 
this  load  being  increased  50%  in  estimat- 
ing the  variable  effect  of  a  moving  load. 

The  cost  of  engineering  was  5%  of  the 
total  cost  of  piers  and  superstructure. 


Weight    of    a    533-ft.   Span   Railway 
Bridge  Across  the  Delaware. 

A  double  track  railway  brid.a;e  was  built 
in  1896  across  the  Delaware  River,  at 
Bridesburg.  for  the  Pennsylvania  and  N.  J. 
R.  R.  Co.  There  are  three  spans  of  533 
ft.  each,  and  a  draw  span  of  323  ft.  The 
weight  of  steel  in  each  of  the  three  533  ft. 
spans  is  4,182,000  lbs. 

The  weight  of  the  steel  in  the  draw  span 
with  riveted  work  is  1,50-5,000,  lbs.,  and 
the  weight  of  the  machinery  is  356,000  lbs., 
total   1,861,000  lbs. 

A  steel  traveler  was  used  to  erect  the 
bridge.  The  traveler  was  110  ft.  high,  46 
ft.  wide  at  the  bottom  and  81  ft.  wide  on 
top.  Its  weight  was  292,000  lbs.  without 
trucks. 


The  Cost  o^  the  Pecos  Viaduct. 

The  Pecos  Viaduct,  Texas,  was  built  in 
1891  for  the  Galveston,  Harrisburg  &  San 
.■\ntonio  Ry.  It  is  a  single  track  a  steel 
viaduct  2,180  ft.  long,  and  321  ft.  high  at 
the  center.  The  viaduct  is  built  on  a  pe- 
culiar profile.  For  1,070  ft.  of  the  west  end 
tlie  average  height  of  the  viaduct  is  57  ft., ' 
then  the  ground  drops  off  precipitously,  so 
that  for  a  distance  of  COO  ft.  the  towers 
are  260  ft.  higli  and  rest  on  masonry  piers, 
of  varying  heights  up  to  80  ft.  Then  the 
ground  rises  on  an  almost  uniform  slope  to 
the  last  pier  on  the  cast  end.  The  profile 
area  below  the  base  of  rail,  200.\200  and 
above  the  masonry  piers  is  approximately 
280,000  sq.  ft.  Dividing  this  by  the  length 
gives  129  ft.  as  the  average  height  of  the 
viaduct.  None  of  the  tower  piers  are  un- 
der water  at  times  of  low  water,  but  three 
of  them  are  submerged  at  times  of  high 
water.  There  are  33  towers  and  the  tower 
spans  are  plate  girders  35  ft.  span.  The 
spans  between  the  towers  are  8  riveted  lat- 
tice girder  spans  of  65  ft.,  2-pin-connected 
cantilever  spans  of  172  ft.,  and  one  80  ft. 
suspended  span.  The  masonry  piers  were 
built  in  229  working  days.  The  steel  work 
was  erected  in  118  days,  including  24  days 
required  to  build  a  traveler  weighing  116 
tons  and  6  days  to  take  it  down  and  move 
it  to  the  opposite  side  of  the  river.  The 
erecting  gang  average  60  men  and  at  no 
time  exceeded  79.  The  average  amount  of 
steel  erected  were  42,000  lbs.  per  day  for 
the  86  days,  or  .39,600  lbs.  per  day  for  the 
118  days.  If  it  were  $2.50  a  day,  this  would 
be  equivalent  to  0.36  ct.  per  lb.,  exclusive 
of  th.e  cost  of  erecting  and  moving  the 
traveler,  0.5  ct.  per  lb.  including  erect- 
ing and  moving  the  traveler.  The  actual 
wages  paid  are  not  available,  but  the  ac- 
tual cost  of  erecting  this  viaduct  was  0.87 
cts.  per  lb.  including  not  only  the  cost  of 
erecting  the  traveler  but  the  cost  of  the 
traveler  itself. 

The    weight   of  this  viaduct  was  as   fol- 
lows :  Lbs. 
34  plate  girder  spans,  35  ft.  long..    495,550 
1  plate  girder  span,  35  ft.  long. .      24,810 
8  lattice  girder  spans,  65  ft.  long.    3-54,120 
1  lattice  girder  span,  80  ft.  long. .      57,870 

■2  cantilevers,    172%    ft.    long 478,400 

Floor  bolts  and   railings 51,620 

Total  superstructure   1,462.370 

Towers  and  anchor  bolts 2,147,190 

Grand  total    3,609.560 

The  cost  was  as  follows : 

3.270  cu.  yds.  masonry  at  $13 $  42,505 

3,009,560  lbs.  steel  delivered  at  $4.43 

cts 160,000 

Erecting,  including  cost  of  traveler    30,500 
256,600  ft.  B.  M.  timber  fiooring  at 

$20.75    5,325 

Total     $238,330 

This   is   equivalent   to  $119  per  lin.    ft.; 

and  the  weight  of  steel  was  1,650  lbs.  per 

lin.  ft. 
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Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  rail= 
ways.  It  will  cover  road=bed  and  track  construction,  contractor's  plant  and 
organization,  surveying  methods  and  permanent  way  structures. 


Methods    and    Cost   of    Handling    of 
Locomotive    Coal  and  Ashes.  ■ 

By  C.  F.  Whitton,  S.  Can.  See.  C.  E. 

The  endeavor  of  the  present  paper  is  to 
treat  briefly  on  current  practice  and  de- 
signs for  coaling  and  ash-handling  plants. 
In  order  to  facilitate  comparison  of  costs, 
most  of  the  figures  furnished  by  the  rail- 
road companies  being  total  costs  for  a  sin- 
gle year,  the  writer  has  endeavored,  as  far 
as  possible,  to  analyze  these  according  to 
information  personally  obtained  regarding 
the  actual  working  of  the  various  stations. 

The  total  expense  for  handling  coal, 
which  has  been  reduced  to  a  tonnage  basis, 
includes:  (1)  Fixed  charges;  (2)  operat- 
ing charges  ;  (3)  maintenance  charges ;  (4) 
pro-rata  charges. 

The  fixed  charges,  which  comprise  inter- 
est, depreciation,  insurance,  and  taxes,  have 
been  taken  as  10  per  cent  of  the  total  in- 
itial cost  of  the  plant.  Maintenance  and 
operating  charges  vary  so  widely  with  local 
and  climatic  conditions  that,  considering 
also  the  short  time  over  which  the  costs 
obtained  extend,  they  can  hardly  be  con- 
sidered exact,  and  certainly  not  applicable, 
except  as  an  indication  of  general  results. 
Pro-rata  charges  are  estimated  as  follows : 
The  proportion  of  time  of  yardmaster, 
clerks,  etc.,  is  distributed  to  the  different 
departments  on  a  labor  output  basi.'-',  and 
the  per  cent  added  to  the  cost  of  handling 
coal  and  ashes  is  the  proportion  of  the 
above  wages  based  on  the  ratio  which  the 
labor  charges  for  each  of  these  departments 
bears  to  the  total  labor  charges  of  all  the 
departments  of  the  yard.  By  several  rail- 
roads, this  amounts  to  about  20  per  cent  of 
the  labor  charge  for  the  coal  and  ash  han- 
dling plants. 

The  chief  objects  aimed  at  in  the  choice 
and  design  of  a  t>'pe  of  coaling  station  are : 

a.  The  minimization  of  delays  to  engines. 
Rapid  and  systematic  handling,  when  the 
daily  number  is  large,  is  very  important. 
Several  types  of  plant  now  in  operation  are 
designed  to  supply  coal,  water  and  sand 
simultaneously  to  as  many  as  12  locomo- 
tives. .\shes,  too,  are  sometimes  removed 
by  the  same  machinery  which  handles  the 
coal,  though,  except  in  the  case  of  the  lo- 
comotive crane,  this  plan  is  generally  un- 
successful on  account  of  the  excessive 
wear  and  corrosion  of  the  moving  parts  of 
the  carrier.  A  separate  plant  is  therefore 
usually  installed  for  this  purpose. 

6.  The  minimization  of  handling  costs. 
Many  factors  and  local  conditions  enter 
into  this  question,  among  which  are: 

•A  paper  read  before  the  Canadian  Society 
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(  1  )  The  pln>ical  location  of  tlie  plant 
witli  regard  to  coal  supply. 

(2)  The  available  ground  space  which  in 
some  cases  is  limited  in  length  by  the  dis- 
tance between  yard  terminals. 

(3)  The  possibility  of  future  extension. 

(4)  The  number  of  locomotives  handled 
daily. 

(.5)  The  type  of  coal  cars,  i.  e.,  whether 
tl;e  niajcrity  are  self-clearing  or  require 
shovelling. 

These  factors  also  govern  the  question  of 
the  bin  capacity  necessary.  An  ample  stor- 
age supply  ensures  against  interruption  of 
shipments  or  delays  due  to  breakdowns, 
derailments,  and  plant  repairs,  but  adds 
materially  to  the  initial  cost.  The  track 
arrangement  also,  while  affording  free 
movement,  should  be  as  compact  as  possi- 
ble. 

Handling  of  Ashes. — The  selection  of  the 
type  of  ash  pit  practically  depends  on  one 
factor,  viz.,  the  number  of  locomotives  to 
be  handled  daily,  for,  whereas  two  min- 
utes may  suffice  for  the  operation  of  taking 
fuel,  30  minutes  to  1  hour,  depending  on 
the  type  of  locomotive  and  season  of  the 
year,  may  be  consumed  in  getting  an  en- 
gine over  an  ash  pit. 

The  Locomotive  Crane. — The  locomotive 
crane  system  is  found  in  certain  localities 
to  be  admirably  adapted  to  the  rapid  and 
economical  coaling  of  locomotives,  and  is 
extensively  used  for  the  handling  of  ashes. 
Among  its  many  advantages  is  its  useful- 
ness in  the  handling  of  other  materials, 
such  as  sand,  ore,  etc.,  and  that,  when  fitted 
with  a  crane-hook,  it  may  be  transported 
from  place  to  place  and  employed  as  a 
light  wrecking  crane. 

The  crane  has  the  functions  of  hoisting, 
rotating  and  traveling  under  its  own  pow- 
er. One  operator  consists  of  a  supporting 
frame  and  boom,  drums,  engines,  boilers, 
etc.,  the  latter  rotating  oppositely  to  and 
counterbalancing  the  loaded  bucket.  The 
truck  supporting  the  machinery  is  of  stan- 
dard gauge,  and  is  driven  by  gearing  from 
the  engines. 

The  grab  bucket  used  for  handling  coal 
and  ashes  has  the  advantage  of  a  certain 
excavating  power  when  seizing  the  mate- 
rial, so  that  flat-bottomed  cars  and  ash  pits 
can  be  scraped  almost  completely  clear, 
causing  a  great  reduction  in  the  cost  of 
labor. 

At  coaling  stations  of  this  type,  the  coal 
is  either  transferred  by  the  crane  directly 
from  cars  to  the  engine  tender,  or  from 
storage,  if  such  be  provided.  This  gen- 
erally consists  of  either  a  ground  pile,  poc- 
kets, or  pits. 

In  the  first  case  coal   is  taken  from  the 


cars  by  crane  and  piled  by  the  side  of  the 
track  within  easy  reach.  As  much  as  10,- 
tmo  tons  can  be  thus  held  for  emergency 
requirements. 

Pocket  storage  is  generally  provided 
cither  for  the  purpose  of  weighing  the 
amount  taken  by  each  engine  or  to  insure 
extra  rapid  fueling.  An  overhead  bin  ad- 
jacent to  the  fueling  tracks  is  subdivided 
into  pockets  of  known  capacity,  provided 
with  sloping  bottoms,  gates,  or  chutes. 
These  are  filled  and  kept  so  by  the  crane 
during  slack  hours  either  from  pile  stor- 
age or  from  cars. 

Pit  storage  is  also  sometimes  provided 
beneath  the  tracks,  where  a  large  number 
of  self-clearing  cars  is  available.  The  crane 
transfers  coal  direct  from  these  pits  to  ten- 
der. 

At  the  Cleveland  yards  of  the  Erie  R.  R. 
the  crane  takes  coal  from  the  cars  on 
a  side  track  and  delivers  it  to  the  tender 
while  the  ashes  are  being  removed  from 
the  engines. 

For  this  purpose  there  is  provided  be- 
neath the  locomotive  track  a  concrete  pit 
sloping  outwards,  so  that  the  ashes  will  fall 
into  the  clear  space  at  the  side,  from  which 
they  are  lifted  and  dumped  into  cars  by  the 
crane. 

The  crane  makes  over  50  trips  per  hour, 
and  operates  a  2-ton  grab  bucket.  Such  a 
coaling  station  requires  only  the  services 
of  one  man,  although  two  are  frequently 
used — one  to  operate  the  crane,  and  the 
other  as  helper  in  the  coal  car  to  clear  the 
corners  and  guide  the  baskets. 

The  following  figures  represent  the  coal 
handling  capacity  of  this  crane : 
11.    Average    number    of    locomotives 

fueled  per  day 2-5 

b.  .Average  tonnage  per  12  hours....      168 

c.  Maximum   actual   tonnage  per    12 
hours  180 

d.  Total  tonnage  for  year  1906 60,500 

The  initial  cost  of  the  crane  was  $7,400. 

and  the  cost  of  bucket,  pits,  etc.,  is  esti- 
mated at  $4,600.  The  handling  costs,  per 
ton,  are  made  up  as  follows : 

.Average  tons  handled  per  day 166 

Fixed  charges,  per  ton 2    cts. 

Operating  charges,  labor 2     " 

Operating  charges,  power  and  sup- 
plies     3.5  " 

Maintenance  charges 0.3  " 

Pro-rata  charges  0.4  " 

Total  cost  per  ton 8.2  cts. 

(N.  B. — No  ash  handling  costs  were 
available  for  this  plant.) 

Other  locomotive  crane  plants  show  the 
costs  given  in  Table  I. 

It  is  well  perhaps,  to  call  attention  to  the 
fact  that,  in  the  above  cases,  the  cost  of 
handling  ashes  does  not  include  any  pro- 
portion of  the  fixed  charges. 

The  actual  cost  per  ton  is  not  so  impor- 
tant as  a  comparison  of  costs  between  old 
and  new  methods  of  doing  the  work.  In 
the  case  of  the  Erie  plant,  at  Cleveland, 
the  reduction  per  ton   due  to  the  installa- 
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tion  iif  a  locoinolivc  crane  was  about  12 
cents.  At  this  plant  there  is  another  crane 
not  in  service  at  present. 

Bell  Coiifcyor. — The  incHned  boh  con- 
veyor is  a  very  well  known  type,  an  ex- 
ample of  which  is  foiwid  at  the  Cleveland 
yards  of  the  Pennsylvania  Lines  West. 
This  plant  consists  of  a  single  pocket  of 
500  tons  capacity  fed  by  a  belt  from  a 
track  hopper.  This  is  situaled  beneath  the 
coal  car  track,  and  directs  the  coal  on  to  a 
steel  trough  of  trapezoidal  section,  from 
which  it  is  delivered  to  the  belt  by  an  auto- 
matic feeder  making  about  35  strokes  per 
minute. 

This  is  built  of  steel  plates  to  fit  the 
trough  .section,  is  mounted  on  rollers,  and 


compressed  air  (also  supplied  from  the 
shops)  to  a  steel  storage  tank  at  the  top 
of  the  bin,  from  which  it  is  piped  to  the 
engines  as  needed. 

The  coal  pocket  itself  is  a  wooden  struc- 
ture 24  ft.  square  by  83  ft.  high,  with  un- 
dercut gates  and  iron-hooded  chutes  feed- 
ing a  through  and  an  outside  track. 

To  prevent  trouble  due  to  accumulation 
of  slack,  the  bins  are  designed  with  hop- 
per bottoms,  and  the  coal  is  delivered  from 
the  belt  by  means  of  adjustable  chutes  di- 
rectly to  the  points  of  supply.  The  slack 
is  thus  used  as  it  is  delivered,  whereas  a 
straight  fall  would  cause  the  large  lumps 
to  roll  to  the  mouths  of  the  chutes,  while 
the  slack  would  collect  and  finally  slide  out 


T.ABLIC  I.— COST  OF  COAL  HANDLING. 

Bolle-     Ft.  Con-  Stoney  Cleve- 

Localion.                                   Buffalo.  Leipsic.     ville.  Wayne,  neaut.  Island,  land,  ilina. 

Year    l»0.i         1905         1905       1905  1905  1905  190fi  1906 

Avpragt-  tons  per  dav 176           116           230         153  106  45  166  218 

FiXHil   charges    1.9           1."           l.S         l.S  3.7  7.9  2.  1.5  cents 

( ip.  rating  eharses  4.7           6.1           3.6         5.1  3.0  5.5  5.5  3.5 

.\lalnli-naiue    charges 0.5           0.2           0.7         0.5  0.4  0.2  0.3  0.1       " 

Pro-rata   charpes    0.4           0.4           0.4         0.4  0.4  0.4  0.4  0.4 

T.ital   i-harses   per   ton 7.5           8.4           6.5         7.S  7.5  14.0  8.2  5.5 

ASH    HANDLING. 

No.  of  locos,  cleaned  per  day 20         13           26           17  12  5  19  25 

Cost  per  loco,    cleaned 4.S                     3.8       22.4  3.3  4.7  ..   cents 


has  a  reciprocating  movement  actuated  by 
a  crank  driven  from  the  lower  belt  drum 
shaft.  At  one  end  of  its  stroke  it  uncovers 
the  hopper  opening  and  pushes  the  coal 
that  falls  througli  along  the  trough  until  it 
falls  en  to  the  belt.  The  feeding  action  is 
intermittent,  and  is  automatically  regulat- 
ed by  the  speed  of  the  belt.  Around  the 
lower  part  of  the  belt  are  wooden  guards 
to  prevent  the  coal  from  spilling  as  it 
falls  from  the  trough. 

The  belt  is  made  of  cotton  duck  faced 
with  rubber  %  in.  thick  by  30  in.  wide,  and 
runs  about  drums  on  200-ft.  centers.  The 
slope  is  about  25  degrees,  according  to  the 
usual  practice,  and  it  is  troughed  by  means 
of  3  roll  idlers,  set  5  ft.  3  in.  apart.  The 
inclination  of  the  outer  rolls  is  about  20 
degrees,  and  lubrication  is  effected  by 
grease  cups,  which  also  help  to  protect  the 
journals  from  grit.  The  belt  will  deliver 
100  tons  per  hour  at  a  speed  of  200  ft.  per 
n.inute,  hut  in  daily  operation  averages  50 
Ions  in  42  minutes,  with  a  speed  of  125  ft. 
per  minute,  the  power  consumption  being 
about  15  HP.  The  average  life  of  one  of 
these  belts  is  from  2Vi  to  4  years. 

The  belt  and  its  supports,  together  with 
a  2-ft.  gangway,  are  completely  housed,  the 
housing  being  supported  midway  by  a 
wooden  trestle  tower.  Beneath  the  belt 
runway  is  the  engine  room  containing  the 
belt-driving  drums,  which  arc  geared  to  on 
ll^-IIP.  simple  horizontal  engine  making 
110  revolutions  per  minute.  Steam  is  sup- 
plied from  the  roundhouse  boilers  (a  dis- 
tance of  about  500  ft.)  by  an  overhead  pipe 
protected  by  galvanized  iron  casing. 

In  a  shed  beneath  the  cral  wharf  the 
sand  for  the  locomotives  is  screened  and 
dried  in  a  small  oven,  from  which  it  drops 
through  a  hell  hopper  into  an  air-tight 
chamber.    It   is  then  shot  up  by  means  of 


in  large  masses,   interfering  seriously  with 
train  performance. 

.\11  slack  adhering  to  the  descending  side 
of  the  belt  is  removed  by  a  rotating  brush. 

The  original  cost  of  this  plant  was  $13,- 
'111(1.  and  it  is  in  operation  for  10  hours  per 
day. 
.-Vverage  number  of  locomotives   fueled 

per  day 50  to    75 

.Average  tons  handled  per  day  (1906)  . .  .2i30 
Ma.ximum    tons   handled   per  day   on    a 

n'onthly   basis    570 

The  labor  connected  with  this  plant  in- 
cludes one  engineer  in  charge  of  the  ma- 
chiner)',  and  two  laborers. 

The  handling  costs  fcr  1906  are  made  up 
as  follows : 

.\verage  tons  handled  per  day 2.')8 

Fixed  charges  1.4  cts. 

Operating  charges   2.8  " 

Maintenance  charges  (belt  renewal)   0.2  " 
Pro-rata  charges  0.2  " 

Total   cost   per  ton 4.6  cts. 

.\sh  pits  are  in  general  divided  into  two 
classes : 

1.  Sho'Li-liiig  Pits. — These  are  of  the  or- 
dinary open-sided  type,  with  or  without  a 
depressed  track  for  ash  cars. 

2.  Mechanically  Of  crated  Pits.  —  Under 
this  heading  come : 

(a)  The  Locomotive  Crane; 

(b)  The  Bucket  Conveyor;  and 

(c)  The  Overhead  Trolley,  which  also  is 
found  in -several  different  forms.  In  some 
cases  it  consists  of  a  single  or  several  con- 
crete pits  (according  to  the  number  of 
cleaning  tracks)  spanned  by  an  overhead 
trolley  track.  Locomotives  discharge  lire- 
box  cinders  and  flue  dust  simultaneously 
into   pit   tubs,   which   are   then   elevated   by 


suitable  machinery  and  dumped  into  a 
pocket  or  directly  into  an  ash  car  on  an 
adjoining  track. 

At  this  station  there  are  three  locomo- 
tive dumping  tracks,  with  track  hoppers, 
each  18  ft.  long,  and  having  a  longitudinal 
pit  extending  beneath  the  tracks  for  16  ft. 
on  each  side  of  the  hopper,  so  that  a  loco- 
motive headed  in  either  direction  may  have 
the  fire  cleaned  over  the  track  hopper,  and 
the  flue  dust  dumped  into  tubs  running  in 
the  longitudinal  pit  at  the  same  time. 

For  quenching  the  ashes,  water  pipes 
perforated  with  small  holes  are  laid  around 
the  sides  of  each  hopper. 

Running  beneath  the  hoppers  is  a  cross 
pit,  12  ft.  deep  by  6  ft.  wide  by  48  ft.  long, 
in  the  bottom  of  which  is  a  3-ft.  gauge 
track,  on  which  runs  a  truck  and  detachable 
bottom-dump  bucket  of  about  one-quarter 
ton  capacity. 

Stationed  in  the  pit  is  a  man  who  oper- 
ates the  hopper  gates  and  chutes,  and 
moves  the  bucket  when  filled  to  the  open 
end  of  the  transverse  pit.  Here  a  hoisting 
cable,  driven  by  a  15-HP.  engine  and  wind- 
ing drum,  is  attached  by  a  crane  hook  to 
the  bucket.  It  is  then  Hfted  out  of  the  pit 
and,  locking  by  means  of  an  automatic 
latch  with  a  small  carriage,  runs  along  the 
overhead  inclined  way  until  vertically  over 
the  adjoining  ash  car  track. 

The  dumping  of  the  ash  bucket  is  auto- 
matic, and  is  best  explained  by  describing 
its  construction  which  is  based  on  the  prin- 
ciple of  ice-tongs. 

The  bucket  is  built  in  two  parts,  and  at- 
tached to  the  sides,  near  the  top,  are  two 
arms  which  cross  in  the  middle  and  hinge 
with  a  bolt,  to  which  is  also  fastened  a 
ring.  When  in  suspension,  the  weight  of 
the  bi'cket,  acting  as  the  hinge,  keeps  the 
sides  closed  together.  When  over  the  ash 
car,  two  projecting  plates  on  the  runway 
engage  the  arms  and,  by  pressing  them 
dow-n,  force  apart  the  two  halves  of  the 
bucket. 

This  method  combines  several  advan- 
tageous features,  simplicity,  compactness, 
and  low  operating  cost.  The  power  for  the 
hoisting  machinery  is  supplied  by  a  15-HP. 
engine,  and  the  whole  system,  outside  of 
the  actual  dumping  of  the  locomotives,  can 
1)e  operated  by  two  men.  The  pits,  while 
presenting  a  minimum  area  to  surface 
drainage,  are  very  cheap  to  install,  the  first 
cost  being  about  $5,000.  During  1906  the 
number  of  locomotives  handled  was  up- 
wards cf  18,000,  and  the  cost  per  locomo- 
tive was  as  follows : 

Fixed  charges   "2.4  cts. 

Labor  of  operating  plant 27.5  " 

Cost  of  power  and  supplies 1.1  " 

Maintenance '2  " 

Pro-rata   charges    5.6" 

Total  cost  per  locomotive  cleaned. 36.8  cts. 

Bucket  Cciircyor. — The  next  type  of  sta- 
tion is  the  combined  bucket  elevator  and 
conveyor. 

The  Lake  Shore  &  Michigan  Southern 
Railway,  at  Elyria,  Ohio,  has  a  main  line 
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wharf  of  -iUO  tons  capacity,  bridging  four 
main  tracks.  There  are  two  independent 
bucket  systems  which  are  practically  alike 
in  all  details,  and  will,  therefore,  not  re- 
quire separate  discussion. 

The  wharf  is  a  wooden  structure  sup- 
ported on  steel  construction  ;  t<0  ft.  long  by 
29  ft.  wide,  the  upper  runs  being  ti"2  ft. 
above  the  tracks. 

Under  each  coal  track  at  tiie  side  of  the 
wharf  is  a  steel  hopper  built  in  two  com- 
partments with  plunger  feeder  under  each 
opening,  which  delivers  the  coal  at  regular 
intervals  to  the  carrier.  The  object  of  hav- 
ing two  compartments  and  feeders  is  to 
divide  the  flow  of  coal,  so  that  the  feeders 
work  alternately,  the  rate  of  delivery  thus 
corresponding  to  the  capacity  of  the  buck- 
ets. This  allows  of  increased  speed  with- 
out danger  of  overloading  either  feeder  or 
carrier. 

The  feeders  are,  in  their  simplest  form, 
steel  plates,  mounted  on  rollers,  which  de- 
rive a  reciprocating  motion  from  a  crank 
connected  to  the  foot  shaft  of  the  carrier. 

From  the  feeders,  which  make  GO  strokes 
per  minute,  the  coal  drops  into  the  hori- 
zontal steel  trough  or  "run,"  from  which  it 
is  elevated  by  the  buckets  (which  are  en- 
closed in  a  vertical  steel  casing)  to  the 
upper  runs.  One  system  of  this  plant  has 
a  crusher  interposed  between  the  feeder 
and  the  horizontal  run.  There  are  four 
12o-ton  pockets,  and  over  each  a  discharge 
gate  consisting  of  a  section  of  the  trough 
operated  by  rack  and  pinon  from  the  upper 
platform. 

The  buckets  of  these  conveyors  are  of  the 
standard  gravity  discharge  type,  spaced  3 
ft.  apart.  They  are  \-shaped.  and  are  at- 
tached rigidly  to  a  double-strand  steel  link 
chain  of  12-in.  pitch,  with  flanged  rollers  at 
the  articulations  of  the  links.  The  speed  of 
the  buckets  is  about  (>j  ft.  per  minute,  and 
each  system  is  designed  to  handle  I'lO  tons 
of  run  of  mine  coal  per  hour. 

For  measuring  the  amount  of  coal  de- 
livered to  each  engine  each  bin  is  mounted 
on  IGo-ton  capacity  recording  scales.  Af- 
ter each  draft  the  scales  are  balanced,  an-i 
the  difference  of  weight  of  the  pocket  is 
noted  against  the  number  of  the  engine. 

The  under  cut  gate  and  reverse  coal 
spout,  unlike  most  others,  are  not  operated 
by  the  locomotive  firemen,  but  are  con- 
nected by  a  system  of  chain-connected  lev- 
ers operated  by  an  attendant  who  is  located 
in  the  structure  at  a  point  where  he  com- 
mands a  view  of  the  engines  passing  under 
the  pockets.  The  gates  and  spouts  are  in- 
terlocking, so  that  a  gate  cannot  be  opened 
until  after  the  spout  is  lowered,  and  the 
spout  cannot  be  raised  before  the  gate  is 
closed. 

Power  is  supplied  to  one  conveyor  by  a 
32-HP.  gasoline  engine  making  200  revo- 
lutions per  minute.  For  the  other  system 
power  is  derived  from  a  60-HP.  gasoline 
engine  making  160  revolutions  per  minute. 
Rope  transmission  is  used  throughout. 
The  plant  is  operated  by  an  engineer,  a 
fireman,  and  two  laborers. 


The  following  figures  represent  the  oper- 
ation of  this  plant : 

a.    Average    number    of    locomotives 

fueled  per  day 60  to  70 

h.    Average  daily  tonnage — summer.  .      300 
c.    Total  tonnage  for  year  1906 88,251) 

This  plant,  as  originally  installed,  con- 
sisted of  the  main  structure  and  one  con- 
veyor system,  and  cost  $34,000.  Later  the 
second  conveyor  was  installed  at  an  esti- 
mated cost  of  about  $15,000,  but  as  one  con- 
veyor only  is  in  continuous  operation  at 
present,  the  fixed  charges  have  been  esti- 
mated for  the  original  cost  of  S'U.nilO. 
.Average    numln-r    of    tons    handled 

per  day   242 

Fixed  charges   3.9  cts. 

Operation  charges   2.8  " 

Maintenance  charges  2.1  " 

Pro-rata   charges    0.4  " 

Total  cost  per  ton !t.3  cts. 

Trestle  Plant. — An  example  of  the  trestle 
wharf  is  found  at  the  CoUinwood,  Ohio, 
yards  of  the  Lake  Shore  &  Michigan  South- 
ern Railway. 

This  plant  consists  of  a  plain  trestle 
(with  inclined  approach),  provided  with 
two  one-hundred  ton  pockets,  with  two 
hundred  tons  auxiliary  storage  in  the  shape 
of  loaded  self-clearing  cars  on  top  of  the 
trestle.  It  is  located  between  two  tracks, 
one  for  freight  and  the  other  for  passenger 
locomotives. 

On  this  trestle  is  also  a  sand  bin  of  30 
carloads  capacity,  from  which  the  sand 
flows  into  the  drying  house  and  is  shot  up 
by  compressed  air  into  an  overhead  tank. 

The  storage  part  of  the  trestle  is  200  ft. 
long  and  35  ft.  above  the  ground  level.  It 
is  approached  by  an  inclined  trestle  560  ft. 
long,  forming  a  6  per  cent  slope.  The  ob- 
ject of  this  design  is  to  necessitate  but  one 
shift,  i.  e.,  to  replace  the  empty  cars  on  the 
trestle  with  loaded  ones  once  in  twenty- 
four  hours. 

The  object  of  having  two  separate  pock- 
ets is  to  provide  not  only  sufficient  trestle 
storage,  but,  as  the  number  of  locomotives 
handled  daily  to  the  wharf  is  large,  to  al- 
low two  locomotives  on  each  track  to  be 
coaled  simultaneously  without  increasing 
the  length  of  the  pockets.  A  natural  mix- 
ture of  the  coal  is  maintained,  as  at  the 
Cleveland  belt  conveyor  plant,  by  means  of 
adjustable  chutes  directing  the  flow  to  the 
points  of  discharge. 

The  operation  of  this  plant  is  shown  by 
the  following  figures : 
(I.    -Average  tons  of  coal  handled  per 

day — summer   550 

-Average  tons  of  coal  handled  per 

day— winter  9<*0 

•Average  tons  of  coal  handled  per 

day— fall  TiiO 

b.    Total  tons  of  coal  handled  dur- 
ing 1906  231.700 

r.    Time  to  unload  fifty  ton  cars  by 

shoveling 2M  hrs 

d.    .Average   number   of    locomotives 

handled    daily — summer    50 


-Average    number   of   locomotives 

handled    daily — winter 05 

t-.     -Average  tons  of  coal  taken  per 
locomotive : 

V'ard  engines  5  to    8 

Freight  and  pass,  engines... 8  to  15 

-Average  lit 

The  labor  force  consists  of  3  laborers 
and  a  foreman,  who  also  has  charge  of  the 
ash-pit  gang. 

The  original  cost  is  estimated  at  $15,000 
and  the  handling  costs  for  1900  are  as  fol- 
lows: 

Tons  handled  per  day C;i5 

Fixed  charges  0.7  cts. 

Operating  charges    4.1  " 

Maintenance  charges 0.1  " 

Pro-rata   charges    0.4  " 

Total  cost  per  ton 5.3  cts. 

The  method  of  elevating  the  coal  is  a 
distinct  disadvantage  to  the  trestle  system 
for,  disregarding  the  expensive  nature  of 
the  inclined  approach,  the  employment  of  a 
locomotive  to  haul  a  long  and  heavy  load 
of  coal  cars  up  a  6  per  cent  grade  is  a 
most  uneconomical  method.  Power  is  wasted 
not  only  in  elevating  the  dead  weight  of 
the  cars  themselves  but  also  in  their  return 
to  the  ground  level  under  the  force  of 
gravity. 

The  ash  pits  are  of  the  ordinary  open- 
sided  type  with  depressed  track  generally 
installed  where  the  ashes  are  handled  by 
shoveling.  There  are  two  sets,  one  accom- 
modating four  freight  locomotives,  and  the 
other  four  passenger  locomotives. 

The  handling  capacity  of  the  pits  is  as 
follows : 

-Average  number  of  locomotives  hav- 
ing fires  cleaned  per  day 58 

Total  number  of  locomotives  having 

fires  cleaned  per  year 21,000 

The  cost  of  handling  ashes  is  estimated 

as  follows: 

Fixed   charge    4.8  cts. 

Labor   ...26.1  " 

Power,  supplies,  etc 1.2  " 

Pro-rata   charge   4.8  " 

Total  cost  per  locomotive  cleaned. 35.7  cts. 

I'ertical  Lift  Tylte. — .An  interesting  plant 
of  recent  design  and  installation  is  that  in- 
stalled by  the  Pennsylvania  Lines  West  at 
.Alliance.  Ohio.  It  is  a  wharf  of  350  tons 
bin  capacity,  fed  by  two  vertical  cars  from 
track  hoppers.  The  hoppers  feed  alternately 
to  each  car,  one  of  which  ascends  loaded 
as  the  other  descends.  The  hopper  gates 
and  chutes  are  controlled  by  a  chain  drive 
from  an  operating  room  placed  on  the 
track  level  between  the  vertical  shafts.  Be- 
neath this  room  are  situated  the  cable  drum 
jnd  25-HP.  driving  motor  controlled  by 
the  operator  from  the  room  above.  The 
hoisting  cables  are  wound  oppositely  on  the 
drum  so  that  the  weight  of  one  car  balances 
that  of  the  other. 

Each  car  holds  3  tons,  and  is  built  with 
a  sloping  bottom  and  a  door  which  is  auto- 
matically unlatched  by  a  tripping  device  at 
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tlic  head  of  the  shaft,  and  swings  out,  chut- 
ing  the  coal  into  the  bin.  On  starting  to 
descend,  it  is  automatically  shut  and 
latched. 

The  cars  are  brought  to  rest  by  brakes 
controlled  from  the  operating  room.  The 
handling  capacity  of  the  buckets  at  a  speed 
of  60  ft.  per  min.  is  100  tons  per  hour,  the 
total  vertical  lift  being  83  ft.  The  plant  is 
in  continuous  operation.  The  whole  ar- 
rangement is  very  simple,  and  requires  but 
one  attendant  and  a  laborer  to  look  after 
the  cars. 

The  initial  cost  of  this  wharf  was  $18,- 
000,  and  the  average  number  of  locomotives 
fueled  daily  is  about  50,  but,  as  the  plant 
had  only  been  running  C  weeks  when  vis- 
ited, further  costs  were  unobtainable. 

From  the  point  of  view  of  simplicity  and 
compactness,  this  type  certainly  possesses 
undoubted  advantages.  The  labor  cost  is 
small,  and  the  absence  of  complicated  ma- 
chinery should  reduce  the  power  and  main- 
tenance costs  to  a  very  low  figure.  The 
system  is  built  with  capacities  as  high  as 
700  tons,  but  where  larger  capacity  is  need- 
ed, the  bucket  conveyor  system  is  substi- 
tuted. 

The  ash  handling  plant  installed  at  these 
j-ards  is  in  every  way  the  counterpart  of 
the  Cleveland  plant  except  that  electric 
power  is  used. 

Without  attempting  to  draw  any  definite 
conclusions,  it  may  not  be  considered  out 
of  place  to  make  a  brief  comparison  of  the 
relative  advantages  and  objections  of  the 
above  types  of  coaling  station. 

In  the  first  place,  the  locomotive  crane 
has  offered  a  very  successful  and  moderate- 
ly cheap  method  of  handling  coal  and  ashes 
in  locations  where  the  demands  are  not  ex- 
cessive. Its  practical  limit  is  said  to  be 
about  70  locomotives  a  day,  as  the  capacity 
of  the  bucket  is  necessarily  below  5  tons, 
and  the  number  of  trips  per  hour  is  re- 
stricted to  about  50. 

It  is  not  as  rapid  as  plants  having  grav- 
ity discharge  from  storage,  but,  as  the  en- 
gine is  necessarily  held  over  the  ashpit  for 
about  40  min.,  this  feature  is  hardly  ob- 
jectionable as  delays  to  engines  can  be  ob- 
viated by  providing  pockets. 

The  system  proves  a  very  flexible  one  on 
account  of  the  diversity  of  arrangements 
possible.  One  disadvantage  of  open-air 
storage  in  pockets  or  pits,  however,  is  die 
liability  of  the  coal  and  gates  to  be  frozen 
up  in  cold  weather.  With  the  necessary 
tracks,  pits,  and  pockets,  it  will  be  found 
that  this  sort  of  plant  has  a  considerable 
first  cost.  Its  operating  cost  depends  upon 
the  work  which  can  be  provided  at  spare 
times.  Its  value  is  great  in  emergency  sit- 
uations, and  at  points  where,  because  of 
impending  changes,  the  construction  of  a 
permanent  plant  is  unwise.  With  a  large 
terminal  where  a  conveyor  plant  is  used, 
a  locomotive  crane  can  be  very  valuable 
to  handle  cinders  and  sand,  and  also  coal 
during  a  possible  breakdown  of  tile  con- 
veyor. Then  again  not  only  can  it  unload 
direct  from  flat  bottom  cars,  handle  ashes 


as  well  us  coal,  move  to  any  spot  desirable 
to  stop  the  locomotive,  but  if  superseded 
by  a  different  system,  can  be  easily  moved 
to  another  point.  These  are  a  few  of  the 
points  of  interest  concerning  the  locomo- 
tive crane,  but  within  its  proper  sphere 
of  capacity,  it  seems  to  prove  one  of  the 
very  best  now  in  use. 

The  inclined  belt  conveyor  has  also  sev- 
eral features  of  advantage.  Besides  having 
as  low  a  first  cost  as  any  other  handling 
system,  the  simplicity  of  tlie  machinery  re- 
duces greatly  the  operating  and  mainte- 
nance expense,  the  latter,  being  mainly  an 
allowance  for  belt  renewal.  A  belt  will 
handle  large  quantities  of  coal  noiselessly 
and  with  little  breakage,  requires  but  about 
two-thirds  the  power  of  a  chain  conveyor, 
while  practically  the  only  attention  neces- 
sary is  occasional  lubrication  of  the  mov- 
ing parts,  and  the  taking  up  of  slack.  The 
troughing  should  not  be  so  great  as  to 
cause  the  belt  to  crack,  nor  the  coals  so 
large  as  to  cause  the  belt  to  run  out  of  line 
and  chafe  at  the  edges. 

Of  course  this  system  takes  up  consid- 
erable ground,  but  in  certain  locations, 
where  plenty  of  space  is  available,  a  better 
storage  yard  for  coal  cars  can  be  provided 
by  this  than  by  other  types  as  the  receiv- 
ing hopper  is  placed  at  some  distance  from 
the  storage  bin. 

The  belt  system,  however,  has  not  the 
flexibility  of  the  chain  conveyor  which 
lends  itself  to  the  formation  of  many  types 
of  station,  and  can  be  adapted  to  almost 
any  arrangement  or  local  conditions.  The 
latter  takes  up  very  little  ground  space,  and 
can  handle  from  30  to  500  tons  an  hour, 
though  it  has  a  tendency  to  break  up  very 
soft  coal. 

Its  main  disadvantage  is  a  somewhat 
higher  initial  cost  than  other  systems, 
though  stations  with  an  actual  daily  work- 
ing tonnage  of  about  75  tons  can  be  built 
for  $16,000  or  $17,000 ;  second,  operation  is 
inexpensive,  but  maintenance  varies  con- 
siderably, according  to  the  care  taken  with 
the  machinery.  This  contains  many  work- 
ing parts  and,  as  the  strains  are  pretty  se- 
vere, the  excessive  wear  at  the  link-articu- 
lations, unless  very  well  lubricated,  will 
cause  considerable  uneven  elongation  to 
take  place.  This  seriously  affects  the  life 
and  efficiency  of  the  system,  and  repairs 
and  restoration  of  parts  may  greatly  in- 
crease the  cost  of  maintenance.  Many  of 
these  plants,  however,  are  in  operation  at 
present,  and,  when  well  cared  for,  they  give 
excellent  service  at  a  reasonable  cost. 

The  trestle  system,  with  gravity  discharg- 
ing pockets,  and  a  steep  or  light  grade  ap- 
proach (according  as  the  cars  are  placed 
by  yard  engines,  or  by  some  other  pow-er), 
has,  perhaps,  the  most  widespread  use  of 
all  the  types  of  plants  already  described. 
Its  advantages  are  cheapness  and  simplicity 
of  design  and  operation.  In  location  where 
a  large  number  of  locomotives  are  handled 
and  two  tracks  only  are  to  be  served,  it 
has  proved  very  satisfactory  and  econom- 
ical. 


An  item  of  importance  not  mentioned 
before  is  the  necessity  for  fire  protection. 
This,  together  with  the  recent  and  prospec- 
tive increases  in  the  price  of  labor  and 
timber,  have  tended  to  increase  the  desire 
to  have  better  plants  built  of  steel  or  re- 
inforced concrete. 

Regarding  the  question  of  locomotive 
coaling  plants  in  general,  it  seems  that,  for 
small  terminals,  the  two  bucket  lift  loco- 
motive crane,  or  a  trolley  hoist,  using  a 
bucket  of  the  clamshell  type  seems  suit- 
able, while  for  larger  plants  the  trestle  or 
a  conveyor  plant  is  desirable.  In  most 
cases,  however,  not  the  economy  of  the 
plant  but  the  economy  of  the  yard  is  found 
to  be  the  determining  factor  in  fixing  the 
particular  kind  of  plant  to  be  used,  it  being 
necessary  to  use  systems  adapted  to  the 
space  available  at  the  terminals,  regardless 
of  small  economies  and  differences  in  types. 


The  work  of  ancient  Kg\ptian  surveyors 
was  described  recently  in  an  address  deliv- 
ered before  the  Royal  Geographical  Society 
by  Capt.  H.  G.  Lyons,  director-general  of 
the  survey  department  of  Eg^-pt.  At  every 
period  of  ancient  Egyptian  history,  he  said, 
the  land  was  measured  and  recorded  with 
considerable  accuracy ;  property  was  dealt  in 
regularly,  and  an  elaborate  system  of  regis- 
tration was  maintained.  No  map  of  landed 
property  in  ancient  Eg>'pt  has  come  down 
to  us.  but  on  the  tomb  walls  we  meet  with 
representations  of  land  measurers  at  work. 
Their  methods  of  land  measurement  are 
represented  on  the  walls  of  the  tomb  of  one 
Menna  at  Sheikh  Abd  el  Qurna.  in  Thebes, 
a  land  overseer  and  inspector  of  the  boun- 
dary stones  of  Amon.  In  the  scene  de- 
picted are  shown  two  chainmen  measuring 
a  field  of  corn  with  a  long  cord,  on  which 
are  knots  or  marks  at  intervals  which  seem 
to  be  about  four  or  five  cubits  in  length ; 
each  also  carries  a  spare  cord  coiled  upon 
his  arm.  Beside  them  walk  three  officials, 
who  carry  writing  materials,  and  who  are 
accompanied  by  a  small  boy  carrying  writ- 
ing materials  and  a  bag  in  which  are  prob- 
ably documents  and  plans  referring  to  the 
property.  An  old  man  and  two  boys  also 
accompany  the  surveyors,  and  a  peasant 
brings  a  loaf  of  bread  and  a  bunch  of  green 
corn.  A  similar  scene  is  pictured  on  the 
walls  of  a  tomb  belonging  to  a  certain 
Amenhotep,  also  at  Sheikh  .A.bd  el  Qurna. 
Here  only  one  man  accompanies  the  chain- 
men,  each  of  whom,  as  usual,  carries  a  spare 
cord.  The  figures  are  larger  than  in  the 
tomb  of  Menna,  and  though  they  are  now 
much  damaged,  it  is  possible  to  see  clearly 
that  the  cord  terminated  in  a  rani's  head. 


Up  to  Nov.  1,  contracts  of  a  total  value 
of  $29,780,294  were  in  effect  on  the  New 
York  State  Barge  Canal  work.  The  total 
value  of  the  work  done  on  those  contracts 
to  Nov.  1,  1908,  amounts  to  $7,567,303.  Dur- 
ing the  month  of  October  the  total  value 
of  the  work  on  these  contracts  was  $921,400 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


The    Seepage     Loss   of   Water    from 

Lined     and     Unlined     Irrigation 

Ditches,  with  Some  Costs 

of  Lining. 

The  lining  of  canals  to  prevent  the  loss 
of  water  by  seepage  is  not  usually  neces- 
sary where  water  is  plentiful,  but,  when 
water  is  difficult  to  obtain,  the  loss  of  water 
then  becomes  so  important  that  it  is  neces- 
sary to  line  canals  that  are  meant  either 
for  power  or  irrigation  purposes.  Meas- 
urements of  loss  by  seepage,  made  on  a 
large  number  of  irrigation  ditches  in  Cali- 
fornia, show  an  average  loss  on  main 
canals  of  about  1  per  cent  for  each  mile 
that  water  is  carried.  On  laterals  in  some 
cases  the  loss  amounted  to  11  and  12  per 
cent  per  mile.  At  times,  however,  the 
loss  has  exceeded  50  per  cent. 

In  gravelly  soil  the  loss  is  always  exces- 
sive, and  the  water  so  lost  from  irriga- 
tion canals  and  ditches  is  more  than  wasted, 
as  this  water  collects  on  lower  lands,  filling 
the  soil  and  souring  it,  drowning  the  roots 
of  trees  and  plants,  and,  when  it  collects  in 
pools,  furnishing  a  place  for  the  breeding 
of  mosquitoes. 

In  order  to  determine  the  seepage  loss 
of  water  in  small  irrigation  ditches,  the 
following  experiments  were  made  by  the 
Agricultural  Experiment  Station  of  the 
University  of  California  under  the  direc- 
tion of  Mr.  B.  A.  Etcheverry.  The  fol- 
lowing is  extracted  from  his  report: 

The  purpose  of  these  experiments  was 
to  determine  the  relative  efficiency  of  canal 
linings,  as  regards  seepage  only,  and  not 
to  compare  the  resistance  of  the  lining  to 
the  cutting  or  erosive  force  of  running 
water. 

For  this  purpose  twelve  ditches  closed  at 
both  ends  were  excavated  in  earth  of  uni- 
form texture,  that  they  might  all  be  under 
the  same  conditions.  These  ditches  were 
lined  with  the  different  materials  used  in 
California  for  the  lining  of  irrigating 
canals.  After  the  ditches  were  excavated 
and  lined  daily  measurements  were  taken 
to  determine  the  rate  of  seepage,  and  from 
these  the  relative   efficiency   was  obtained. 

The  site  chosen  for  the  experiments  is 
in  Stanislaus  County,  near  Modesto,  on 
the  Universitj-  experimental  farm,  about 
3%  miles  east  of  the  town.  Lateral  No.  1 
of  the  Modesto  Irrigation  District  ran 
near  the  south  end  of  the  ditches  and  was 
the  source  of  water  supply  for  the  experi- 
ments. 

The  soil  is  a  fine  sandy  loam  and  is  very 
homogeneous  to  a  depth  of  2  ft. ;  below  this 
some  hardpan  was  found  in  the  north  end 
of  the  ditches.  This  hardpan  only  oc- 
curred in  small  quantities  and  was  in  a  soft 


condition.  It  could  be  plowed  and  removed 
with  scrapers.  It  is  to  he  regretted  that 
a  site  with  a  more  sandy  soil  was  not  avail- 
able, as  the  results  might  have  been  more 
conclusive. 

The  ditches  were  parallel  and  ran  north 
and  south,  at  right  angles  to  .Lateral  No. 
1  (Fig.  1.)  The  south  ends  of  the  ditches 
were  at  approximately  the  same  distance 
from  this  lateral,  so  that  the  seepage  from 
it,  if  any,   would  afTect  each   ditch  equally. 

.\  wooden  flume  built  with  1-in.  by  12-in. 
redwood  lumber,  running  parallel  to  the 
lateral  and  along  the  south  end  of  the 
ditches,  carried  the  water  from  the  lateral 
to  the  ditches;  a  gate  in  the  flume  was 
provided  for  each  ditch. 

The  ditches  were  at  the  same  elevation, 
that  the  effect  of  underground  water  might 
be  equal,  and  were  all  2%   ft.  deep,  with 


cavated  roughly  to  the  required  cross-sec- 
tion. The  total  volume  of  excavation  was 
approximately  500  cu.  yds.  and  the  total 
cost  was  $95,  or  at  the  rate  19  cts.  per 
cu.  yd. 

LININGS    TO    BE    USED. 

The  linings  which  it  was  thought  advis- 
able to  try  in  the  experiment  were : 

1.  Cement  concrete. 

2.  Cement  mortar  and  cement  plaster  1 
in.  thick. 

3.  Cement  lime  concrete.  It  was  thought 
that  the  addition  of  some  lime  to  take 
the  place  of  part  of  the  cement  in  the  con- 
crete similar  to  No.  1  would  perhaps  make 
the  concrete  more  water  tight  and  also 
slightly  cheaper  in  some  localities. 

4.  Puddle. 

5.  Road  oil  in  various  proportions  per 
square  yard  of  surface  and  also  as  a  mi.x- 
ture  of  oil  and  gravel.  The  extensive  use 
of  oil  and  its  success  in  road  oiling  when 
properly  used,  especially  in  southern  Cali- 
fornia, where  in  many  cases  the  oiled 
streets  are  almost  as  good  and  even  in  a 
few  cases  better  than  asphaltum,  made  it 
advisable  to  try  oil  in  several  ways. 
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Fig.  1 — Layout  of  Irrigation  Ditches. 


side  slopes  of  1%  on  1,  and  a  bottom  width 
of  2  ft.  A  side  slope  of  Wz  on  1  was  used 
because  the  wet  earth  in  the  unlined  ditches 
and  the  puddle  in  the  puddled  ditch  would 
not  stand  on  a  steeper  slope,  and  mainly 
because  of  the  difficulty  of  oiling  the  slopes 
if  they  had  been  steeper.  The  length  of 
the  ditches  at  the  top  was  50  ft.,  the  ends 
having  also  a  slope  of  XVi  on  1 ;  the  bot- 
tom length  was  42Vi  ft.  The  top  bank 
width  was  4%  ft.  making  a  depth  of  14  ft. 
between  the  ditches,  center  to  center. 

METHOD    OF    CONSTRUCTION. 

The  site  was  not  exactly  level.  It  was 
thought  best  to  make  it  so,  that  the  ditches 
might  be  more  nearly  under  the  same  con- 
ditions. The  land  was  irrigated  and  plowed 
and  the  earth  from  the  higher  part  of  the 
plot  was  removed  with  Fresno  scrapers  and 
carried  off  the  site.  The  ditches  were  all 
in  cut.  After  the  surface  was  made  level, 
the  grade  stakes  were  located  and  the  ex- 
cavation of  the  ditches  begun.  Each  ditch 
was  plowed  deeply  and  the  earth  removed 
at  first  with  Fresno  scrapers,  but  as  the 
bottom  was  reached  drag  scrapers  were 
used.    In  this  manner  the  ditches  were  ex- 


For  a  good  oiled  road,  a  good  founda- 
tion and  a  well-rolled  wearing  surface  are 
necessary.  The  quantity  of  heavy  road  oil 
necessary  should  not  exceed  Wi  gals,  to 
the  square  yard. 

For  canal  lining,  the  conditions  are  some- 
what different  from  those  found  in  road 
construction.  A  good  foundation  is  not 
necessary.  It  is  impracticable  to  roll  the 
slopes  and  beds,  and  even  if  practicable, 
the  cost  might  not  justify  it.  The  lack  of 
rolling  must  be  made  up  by  using  more  oil, 
and  in  these  experiments  a  greater  quan- 
tity of  oil  was  used  per  square  yard  than 
is  ordinarily  used  on  roads.  Mixtures  of 
oil  and  gravel  were  also  used  in  the  ex- 
periments, and  while  they  were  costly,  they 
were  at  the  same  time  unsatisfactory,  prov- 
ing very  poor  linings  for  stopping  seepage, 
as  will  be  shown  later. 

The  order  in  which  the  ditches  were 
planned  at  first  is  as  follows,  the  ditches 
being  numbered  from  east  to  west : 

Xo.  1.  Lined  with  a  mixture  of  heavy 
road  oil  and  gravel  in  the  proportion  of 
one  part  of  oil  to  eight  parts  of  gravel. 
The  lining  was  3%  ins.  thick. 
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No.  -.     Kuril)   (no  lining). 

No.  ;{.  Lined  with  a  mixture  of  heavy 
road  nil  and  gravel  in  the  proportion  of 
one  part  of  oil  to  six  parts  of  gravel.  The 
lining   was  2V4   ins.   thick. 

No.  1.  Heavy  road  oil  sprinkled,  nsing 
;{%  gals,   per  square  yard. 

No.  .">.     Karth  (no  lining). 

No.  l>.  Thin  oil  spiinkled,  usjig  "JV4  gals. 
per  square  yard. 

No.  7.     Clay  puddle,  :!V4  ins.  thick. 

No.  8.     Earth    (no  lining). 

No.  !•.     Cement  mortar.  1  in.  thick 

No.  10.     Cement  c<ircrctc,  2V^  ins.  t'.icl<. 

No.   11.     Earth    (no  lining). 

No.  1-.  Cement  lime  concrete,  -%  ins. 
thick. 

It  will  he  noticed  that  arranging  tlie 
ditches  as  above,  there  arc  eight  ditches 
lined  and  four  earth  ditches  witli  no  lining 
Each  earth  ditch  has  an  adjacent  lined 
ditch  on  each  side,  so  that  in  case  the  seep- 
age from  the  four  earth  ditches  was  un- 
equal, the  seepage  in  the  lined  ditches  coul  1 
be  compared  with  the  seepage  from  the 
adjacent  (or  nearest)  earth  ditch.  The 
lined  ditches  would  also  be  affected  more 
nearly  equally  by  the  seepage  from  tlie 
earth  ditch. 

METHOD   OF   FINISHING    HITCHES.. 

After  the  excavation  with  teams  the 
ditches  were  finished  by  hand  in  the  fol- 
lowing manner  (Fig.  2)  :  Pieces  of  tim- 
ber, L'x-'!  ins.,  were  placed  at  the  center  of 
the  banks  between  ditches,  and  extending 
parallel  to  them  from  one  end  of  the  ditch 
to  the  other ;  these  pieces  of  timber  were 
placed  in  the  banks  and  made  level.  The 
top  of  these  timbers  was  at  the  same  level 
as  the  banks.  Frames  or  templets  were 
bitilt.  as  illustrated,  of  the  same  size  as  the 
finished  ditch,  ready  for  the  lining.  Four 
of  these  frames  were  used,  the  same  one 
being  used  for  the  four  earth  ditches  and 
fcr  the  ditches  where  the  oil  was  sprinkled 
on  the  slopes  and  bottom.  A  second  form 
was  used  for  the  cement  mortar  lined 
ditch :  this  form  was  larger  than  the  previ- 
ous one,  allowing  1  in.  for  the  lining.  Th.- 
third  form  was  made  large  enough  so  that 
the  ditch  finished  with  this  fcrm,  after  be- 
ing lined  with  a  2V6-in.  lining,  would  be  of 
the  same  cross-section  as  the  earth  ditch. 
The  fourth  form  was  used  where  the  ditch 
was  to  be  lined  with  a  3%-in.  lining. 

These  frames  were  used  in  the  follow- 
ipg  manner.  Beginning  at  one  end  the 
frame  was  placed  in  the  ditch  and  the  side 
slopes  and  bed  were  cut  down  until  the 
top  piece  of  the  frame  would  rest  on  the 
two  pieces  of  timber  on  the  banks.  The 
frame  was  then  moved  forward  on  these 
guides  and  the  cross-section  was  cut  down 
with  spades  to  the  proper  size.  The  slopes 
were  finished  first  and  the  earth  cut  from 
the  slopes  was  removed  with  a  scooji 
scraper.  The  cost  of  finishing  was  about  1 
ct.  per  sq.  ft. 

MF.THOn  OF   LINING. 

No.  1.  The  oil  was  heated  to  a  tempera- 
ture of  about  180°  Fahr.,  at  which  temper- 
ature it  woi'ld  flow  easilv.    This  heated  oil 


was  mixed  with  the  gravel  in  the  propor- 
tion of  one  part  of  oil  to  eight  parts  of 
gravel  by  volume.  The  mixing  was  done 
with  rakes  and  the  mixture  was  very  uni- 
form.    The  sides   were   lined  first. 

Pieces  of  lindier  :!%  ins.  thick  were 
placed  on  the  sli)pe>  at  right  angles  to  the 
axis  of  the  ditch,  about  every  10  ft.  The 
iiil-gravel  mixture  was  carried  in  wheel- 
barrows and  dumped  on  the  slopes  between 
these  tindiers.  .\  straight  edge  alx)ut  12 
ft.  long,  extending  frcm  one  timber  to  the 
other  and  worked  up  and  down  the  slope, 
regulated  the  thickness  of  the  lining  to  -i'/^ 
ins.  The  mixture  was  tamped  while  iK-ina: 
placed  in  position. 

No.  y.  This  ditch  was  lined  in  exactly 
the  same  manner.  The  mi.xture  used  con- 
tained one  part  of  heavy  Bakersfield  oil  to 
six  parts  of  gravel.  The  thickness  of  the 
lining  was  only  2%  ins. ;  the  slope  timbers 
being  therefore  2%  ins.  thick  instead  of 
;i%  ir.s.  thick,  as   for  No.   1. 


En(^-  Contr 


Fig.  2 — IVethod  of  Finishing   the   Ditch. 

Xo.  4.  This  ditch  was  lined  with  the 
same  heavy  oil.  The  oil  was  heated  to  a 
temperature  of  180°  Fahr.,  and  was 
sprinkled  or  poured  on  the  slopes  with  a 
:i-gal.  watering  pot,  with  the  rose  sprinkler 
flattened  so  as  to  throw  a  flat  stream  or 
sheet  of  oil  on  the  side  of  the  ditch.  The 
oil  was  applied  mostly  on  the  top  of  the 
slope,  and  as  it  ran  down  the  slope  it  was 
gradually  absorbed  by  the  ground — some 
of  it  reaching  the  bottom.  An  excess  of 
oil  accumulating  at  the  bottom  was  dragged 
up  the  slopes  by  using  a  stick  about  8  ft. 
in  length  to  which  a  2-ft.  piece  of  timber 
was  nailed,  at  right  angles,  at  one  end,  and 
to  this  piece  was  nailed  a  couple  of  sacks 
to  be  used  as  a  mop.  If  the  oil  is  not  ap- 
plied in  large  quantities  at  once,  but  in- 
stead several  successive  light  applications 
are  made,  it  will  not  be  found  necessary 
to  use  this  mop.  The  oil  was  not  raked  in ; 
the  object  sought  for  w-as  to  have  the  oil 
form  a  thoroughly  saturated  crust;  while  if 
it  was  raked  or  plowed  in,  the  oil  may  have 
been  disseminated  through  too  thick  a  layer 
to  form  a  water-tight  crust. 

No.  (i.  The  sixth  ditch  was  sprinkled 
with  lighter  oil  in  exactly  the  same  man- 
ner as  the  fourth  ditch,  using  iVz  gals,  per 
square  yard. 


No.  7.  The  seventh  ditch  was  lined  with 
clay  puddle.  The  clay  was  difficult  to  ob- 
tain, having  to  1)C  hauled  about  three  miles, 
which  made  it  very  costly.  The  clay  con- 
tained fine  silt  and  sand.  It  was  sprinkled 
with  water,  and  when  soft  was  hauled  in 
wheelbarrows  and  applied  in  the  same 
manner  as  the  oil-gravel  mixture.  The 
thickness  of  the  lining  was  -Wi  ins. 

No.  !>.  The  ninth  ditch  was  lined  with 
cement  mortar,  composed  of  one  part  of 
cement  to  five  parts  of  gravel.  The  lining 
being  1  in.  thick,  the  scantlings  or  guides 
placed  on  the  slopes  were  only  1  in.  thick. 

No.  lU.  This  ditch  was  lined  with  ce- 
ment concrete  2%  ins.  thick,  composed  of 
one  part  of  cement  to  seven  parts  of  gravel 
and  crushed  rock,  in  equal  quantities. 

No.  12.  The  twelfth  ditch  was  lined  with 
cement  lime  concrete  2%  ins.  thick,  com- 
posed of  %  part  of  cement,  %  part  of  lime, 
and  seven  parts  of  gravel  and  crushed  rock 
in  equal  quantities. 

Before  lining  with  cement  mortar,  ce- 
ment concrete,  and  cement  lime  concrete, 
the  slopes  and  bed  of  the  ditches  were  well 
wetted  by  sprinirling.  These  three  linings 
were  also  kept  wet  for  several  days  after 
the  construction.  The  oil  ditches  had  been 
finished  about  ten  days  before  the  water 
was  turned  into  them.  This  was  necessary 
for  the  oil  to  soak  in  well  and  also  for  the 
lighter  volatile  parts  of  the  oil  to  evaporate. 
The  water  was  first  turned  in  on  July  23, 
liMMi,  ai^d  observations  were  then  started. 

METHOD    OF   OBSERVATION. 

The  ditches  were  filled  each  morning  to 
a  depth  of  2  ft.  (appro.ximately),  the  meas- 
urements being  taken  as  soon  as  filled. 
Measurements  were  again  taken  late  in  the 
afternoon  and  also  the  next  morning  before 
refilling  the  ditches.  The  instrument  used 
to  take  the  measurements  consisted  of  a 
wooden  post.  2x3  ins.,  which  was  driven 
firmly  in  each  ditch  at  the  south  end.  The 
top  of  the  post  was  about  3  ft.  from  the 
bottom  of  the  ditch.  A  right-angle  screw 
hook,  with  the  shorter  arm  filed  to  a  point, 
was  screwed  into  the  post.  The  depth  from 
the  bottom  of  the  ditch  to  the  end  of  the 
hook  was  2  ft.  This  served  as  a  guide  in 
filling  the  ditch,  each  ditch  being  filled  as 
nearly  as  possible  up  to  this  hook.  For 
an  exact  measurement  a  piece  of  steel  about 
5  ins.  long,  %  in.  thick,  and  %  in.  wide, 
was  screwed  at  the  top  of  the  post  and 
at  right  angles  to  it.  This  piece  of  steel 
projected  about  2  ins.  beyond  the  post  and 
its  upper  edge  was  beveled.  This  edge 
was  the  index  from  which  the  measure- 
ments were  taken.  (Fig.  2fr.)  The  meas- 
urements being  taken  with  a  plumb-bob  at- 
tached to  a  steel  tape,  the  steel  tape  was 
placed  next  to  the  index  and  the  plumb- 
l>ob  lowered  until  the  point  of  the  bob 
touched  the  water,  .\ccurate  measure- 
ments could  thus  be  taken  to  Vz  of  a  hun- 
dredth of  a  foot   (.005  ft.). 

Evaforal\on. — The  evaporation  was  de- 
termined by  means  of  a  galvanized  iron 
tank  placed  at  the  north  end  of  the  ditches, 
between  ditches   No.  6  and   No.  7.     Meas- 
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iircmeiits  were  taken  in  the  morning  and  in 
the  afternoon  in  the  same  manner  as  for 
the  ditches. 

From  the  observations  taken  beginning 
with  the  '2'id  and  extending  until  the  •J8th 
of  July,  it  was  found  that  the  lining  of 
ditches  No.  1  and  No.  3  was  entirely  un- 
satisfactory, as  the  seepage  in  them  was 
larger  than  in  the  earth  ditches  with  no 
lining.  It  is  probable  that  the  water  per- 
colated through  this  lining  and  was  carried 
away  through  gopher  and  squirrel  holes 
under  the  lining.  In  the  earth  ditches 
gopher  and  squirrel  holes  were  found,  but 
could  be  stopped ;  but  this  oil  and  gravel 
mixture  had  sufficient  strength  not  to  break 
through  where  the  holes  were,  and  they 
could  not  be  discovered.  From  the  ob- 
servations during  these  few  days  it  was 
found  that  the  seepage  in  all  four  earth 
ditches  was  almost  identical,  so  it  was  de- 
cided to  sprinkle  oil  on  two  of  these  earth 
ditches,  using  in  both  cases  less  oil  than 
was  used  on  ditch  No.  4.  The  gravel-oil 
mixture  was  removed  from  No.  1  and  this 
ditch  was  used  as  an-  earth  ditch.  Ditch 
No.  3  was  not  changed :  measurements  on 
this  ditch  were  continued,  but  it  did  not 
improve. 

The  ditches  after  July  28th  were  allowed 
to   dry   and   after   the   changes   were   made 
w-ere  in  the  following  order : 
Nni:  Order  of  Ditches. 

No.  1.     Earth  (no  lining). 

No.  2.  Heavy  oil  sprinkled,  2%  gals,  per 
square  yard. 

No.  3.  Heavy  oil  and  gravel,  one  part 
of  oil  to  six  parts  of  gravel  (2%  ins,  thick). 

No.  4.  Heavy  oil  sprinkled,  3%  gals,  per 
square  yard. 

No,  5,     Earth  (no  lining). 

No.  6.  Thin  oil.  2%  gals,  per  square 
yard. 

No.  7.     Puddled  clay,  3%  ins.  thick. 

No.  8.  Heavy  oil  sprinkled,  3%  gals,  per 
square  yard. 

No.  9.     Cement  mortar,  1  in.  thick. 

No.  10.     Cement  concrete.  2%  ins.  thick. 

No.  11.     Earth    (no  lining). 

No.  12.  Cement  Hme  concrete.  2%  ins. 
thick. 

Table  1  refers  to  the  ditches  after  they 
had  been  changed. 

The  water  was  again  turned  into  the 
ditches  on  .August  Oth,  but  because  of  a 
serious  break  in  the  main  canal  of  the  ir- 
rigation system,  the  water  could  not  be  ob- 
tained again  until  August  28th.  Observa- 
tions were  again  begun  and  w-ere  taken  un- 
til September  10th,  a  period  of  14  days. 

For  the  first  four  days  the  results  were 
not  very  uniform ;  probably  because  some 
of  the  ditches  had  held  water  much  better 
than  the  others  during  the  interval  when 
no  water  was  available  fcr  filling  them.  Th? 
rates  of  percolation  per  hour  given  in  the 
table  are  the  rates  of  percolation  for  the 
last  ten  days.  This  rate  of  percolation  is 
computed  from  the  readings  taken  each 
day.  The  seepage  and  evaporation  for  each 
ditch,  from  the  time  the  ditch  is  filled  to 
the   time   when   the   level    of   the   water   is 


measured  next  morning  just  before  filling, 
give  the  total  seepage  and  evaporation  for 
that  time.  Subtracting  from  this  the  loss 
in  level  due  to  evaporation  gives  the  loss 
due  to  seepage.  This  quantity  divided  by 
the  number  of  hours  in  which  this  loss  oc- 
curred gives  the  rate  of  percolation  or  seep- 
age in   feet  per  hour. 

Consulting   the   table,   it   will   be   noticed 


square  foot  of  the  lining  is  the  actual  cost 
at  which  the  work  was  done.  It  does  not 
include  the  cost  of  finishing  and  preparing 
the  ditch  for  the  lining.  This  cost  was 
about  1  ct.  per  sq.  ft. 

The  actual  cost  per  square  foot  for  work 
on  a  larger  scale  would  naturally  be  some- 
what smaller.  The  cost  given  in  the  table 
is    estimated    from   similar   work    in   exist- 


Table 

I, — Show 

IKC  Ratb 

OP 

Pbrcolation. 

No. 

Kind  of  lining. 

Rate  of  percolation,  in  inches,  per  hour 
for  ten  consecutive  days. 

10th 

.■\vcr- 
agc. 

Efficiency 
ratios. 

1st     2d 

3d 

4th 

5th 

8th    7th  ■  8th 

9th 

1  1  Earth,  with  no  lininK                           029.032 

.031 

.034 

.032 

.033 

.033 

.031 

.032 

.032 

.0329 

,0329     ,  rt- 

2  ,  Heavy  oil,  2 J  gallons  per  sq.  yd.  . 

.026 

.026 

.025 

.023 

.025  .022 

.023 

.024 

.032 

.032 

.0239 

.0329  _  1    Q7 

4  '  Hea\T  oil,  3i  Rallons  per  sq.  yd, , 

.022 

.020j.019|.01S 

.016.016 

.016.0I7'.016 

.016 

.0176 

:^?2-202 

5  '  Earth,  with  no  lininR 

040 

036  .034'  0,34 

.0.34    035 

.036   033'. 037 

036 

.0355 

^g-..o« 

6    Thin  oil 

03.5 

0,34    032    031    032  .032 

.033   030   034 

.032    0329 

.03U      ,    .0 

7    Clay  puddle. 

.021 

.019    OlS 

.018  .0181.019 

.017  .018  .019 

.018 

0185 

,01(16      ''* 

8     Hcav>*  oil,  3  gallons  per  sq.  yd- . . 

.024 

023    024 

.021  .024  .021  .021  .020' 022 

020 

.0220 

,«2Z0 

9 
10 

.014 
.006 

.012    013 
.005  .004 

Oil  .012  .013   Oil 

012   Oil 
004   004 

012 
004 

0121 
0046 

,0,130_2  73 

Cement  concrete,  3  inches  thick  . 

004    005   004 

.006 

,o.:i 

.0330_7    17 
.00««      '    '' 

11     Earth,  with  no  lining 

.035 

.036    035 

.034  .032   036 

.032 

032  .031 

030 

.0330 

:g-ioo 

12 

Cement  lime  concrete,  3  ins,  thick 

.010 

012 

.009 

008 

on 

.010 

.009 

Oil 

.012 

.012 

0114 

.»30.2.,„ 

tl-.at  the  rates  of  percolation  for  the  three 
earth  ditches  were  very  nearly  equal.  How- 
ever, in  comparing  the  seepage  from  the 
lined  ditches  with  the  seepage  from  the 
earth  ditches,  the  relation  is  obtained  by 
making  the  con:parison  with  the  nearest 
earth  ditch. 

The  eflSciency  of  a  ditch  is  tlie  ratio  be- 
tween the  rate  of  percolation  for  the  earth 
ditch  and  the  rate  of  percolation  for  the 
adjacent  lined  ditch:  or  efficiency  ^  rate  of 
percolation    for   earth   ditch   over   the  rate 


ence  and  agrees  with  the  cost  in  the  ex- 
amples mentioned  in  the  first  part  of  this 
paper.  For  oil  lining  the  cost  would  de- 
pend largely  on  the  price  of  oil.  The  price 
assumed  in  preparing  table  was  2  cts.  a 
gallon  for  the  oil  and  1  ct.  a  gallon  to 
apply  it.  For  cement  concrete  or  cement 
mortar  it  is  customary  to  prepare  the  ditch 
and  finish  it  carefully.  The  bottom  and 
side  slopes  are  made  even  and  regular.  The 
cost  of  finishing  on  a  large  scale  for  first- 
class  work  would  probably  be  less  than  the 
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Description    of    lining.  s^Ss  ■   ^ 

:  «  A-i  3  :    . 

Cement   concrete.   3   inches   thick 0046  7.17 

Cement    lime   concrete,    3  inches  thick 0114  2.90 

Cement    mortar    0121  2.73 

Heavv    oil.    2-3    gals,    per    square    J-ard 0176  2.02 

Clav    puddle.    ZV-    inches    thick OISS  1.78 

Heavy  oil,   3  gallons  per  square  yard 11220  1..50 

Heavv  oil.   2  1-3  gallons   per  square  yard 0239  1.37 

Thin    oil.    2^4    gallons   per   square    yard 0329  1.08 

(  .03291 
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of  percolation  for  lined  ditch.  The  larger 
tl-.is  ratio  the  more  eflicient  or  water-tight 
is  the  lining. 

From  the  mean  sinkage  or  mean  perco- 
lalicn  of  the  several  ditches  is  computed 
the  percentage  of  saving  due  to  the  lining 
in  each  case.  This  saving  indicates  the 
probable  percentage  of  water  saved  from 
the  less  which  would  take  place  if  the  ditch 
was  net  lined.     The  experimental  cost  per 


actual  tw-i  .  .,  uii  ixpcrimcntal  ditches  and 
would  probably  not  exceed  %  of  a  cent 
per  square  foot.  For  oil  and  puddle  lin- 
ings, it  would  not  be  necessary  to  finish  the 
ditch  .so  carefully.  The  removal  of  weeds 
may  be  the  only  preparation  necessary. 

M  \TERI.\I.S    .\Nn    COST. 

Ceiiieiif. — California  Portland  cement 
(Standard  Brand),  at  $3.iiO  per  bbl.  in 
Modesto. 
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Lime. — Roach  Harbor  lime,  at  $2  :.J0  per 
bbl.  in  Modesto. 

Broken  Stone. — Obtained  from  Folsom, 
Cal.,  at  $3.00  a  cii.  yd.  in  Modesto. 

Grafcl. — Clean  river  sand,  varying  from 
1-in.  pebbles  to  coarse  sand,  obtained  from 
Dry  Creek,  abont  3  miles  from  the  site  of 
the  e.Npcrimcnts,  at  10  cts.  a-  cu.  yd.  The 
charge  for  hauling  to  the  site  was  $1.50 
per  cu.  yd. 

Puddle. — Difficult  to  obtain.  The  only 
clay  available  was  about  3  miles  from  the 
site,  and  it  had  to  be  dug  with  jiicks.  The 
charge  for  loading  and  hauling  was  about 
$1.50  per  cu.  yd. 

Heavy  Oil. — Natural  crude  mineral  oil 
(10%  to  11%  degrees  Beaume),  from  the 
Sunset  District  near  Bakersfield,  Cal.,  con- 
taining not  less  than  GO  to  80  per  cent  by 
weight  of  "D"  grade  asphalt.  The  percent- 
age of  asphalt  is  not  always  dependent  on 
the  specific  gravity.  With  two  oils  of  the 
same  gravity,  one  may  contain  8  per  cent 
of  asphalt  and  the  other  none.  The  oil 
was  obtained  at  85  cts.  per  bbl  (42  gallons), 
delivered  on  the  site. 

Light  Oil. — Natural  mineral  oil  (16  de- 
grees gravity)  containing  about  35  to  40 
per  cent  of  "D"  grade  asphaltum.  The 
price  was  85  cts.  per  bbl. 

Cost  of  Labor.— Al\  labor  cost  $2.50  for 
an  eight-hour  day ;  one  foreman  at  $.5.00 
for  an  eight-hour  day,  and  a  teamster  with 
team  $4.50  per  day. 

RESULTS  OF  OBSERVATIONS   AND   EXPERIMENTS. 

A  Study  of  the  table  shows  that  cement 
concrete  3  ins.  thick  stopped  8G.4  per  cent 
of  the  seepage  which  occurred  in  an  earth 
ditch  excavated  in  the  same  material.  This 
percentage  would  probably  have  been  larger 
had  the  earth  been  more  porous;  for  this 
would  make  the  loss  in  earth  ditches  great- 
er, while  the  loss  from  the  cement  con- 
crete ditch  would  probably  not  have  been 
increased.  This  is  true  also,  but  probably 
not  to  the  same  extent,  for  the  other  lined 
ditches.  However,  it  is  quite  safe  to  be- 
lieve that  in  more  porous  or  open  soil  the 
percentage  saved  by  lining  would  be 
greater  than  shown  in  the  table. 

While  there  is  no  doubt  but  that  cement 
concrete  is  the  most  efficient  as  regards 
seepage,  it  is  also  the  most  expensive,  be- 
ing more  than  six  times  the  cost  of  the 
heavy  oil  lining  (3%  gals,  per  sq.  yd.), 
which  saves  50.4  per  cent  of  the  water 
which  would  seep  were  the  ditch  not  lined. 
This  saving  with  the  concrete  ditch  is  86.6 
per  cent,  or  1%  times  as  large.  Where 
water  is  very  valuable  there  is  no  doubt 
but  that  the  concrete  ditch  is  more  perma- 
nent and  economical.  But  where  the  water 
is  not  so  scarce  and  a  little  waste  will  do 
no  damage,  the  expense  of  lining  the  ditch 
with  oil  may  be  justified,  while  a  more  ex- 
pensive lining  would  be   impracticable. 

The  question  will  come  up:  "Is  it  eco- 
nomical to  use  oil  on  a  ditch  to  save  50 
per  cent  or  less  of  the  water  which  is  be- 
ing lost  in  ditches  not  lined?"  Perhaps 
there  is  a  great  deal  of  water,  and  in  many 
irrigated  districts  the  waste  of  water  seep- 


ing irriu  ihc  canals  and  laterals  while  large 
is  small  compared  with  the  larger  waste 
due  to  over-irrigating  the  fields  and  to 
poor  methods  of  irrigation.  These  condi- 
tions will  no  doubt  better  themselves  as 
California  becomes  more  settled  and  the 
water  is  more  economically  used  and  more 
valuable.  But  even  under  the  present  con- 
ditions the  advantage  of  lining  a  canal  is 
not  alone  the  decrease  in  seepage :  other 
factors  should  be  considered,  as  mentioned 
in  the  first  part  of  this  paper.  (1st)  The 
prevention  of  growth  of  vegetation  is  an 
important  item  and  is  quite  an.  expense, 
when  in  most  cases  the  ditch  or  lateral 
must  be  cleaned  out  several  times  during 
an  irrigation  season.  (2d)  The  resistance 
to  scouring,  on  which  depends  the  velocity 
which  the  water  can  be  given,  (3d)  The 
prevention  of  squirrels  and  gophers  from 
burrowing  into  the  banks  and  bottom  of 
ditches. 

The  oil  will  prevent  vegetation  and  the 
burrowing  of  animals  on  the  banks  and 
bottom  of  the  ditch.  This  is  clearly  shown 
by  an  example  near  Lemoore. 

That  oil  will  prevent  scouring  to  a  great 
extent  and  will  allow  a  much  higher  ve- 
olcity  of  flow  of  water  than  the  earth  ditch 
may  be  expected,  v;hen  we  consider  its 
resistance  to  wave  action  at  the  Ivanhoe 
Reservoir,  near  Los  Angeles,  the  reservoir 
being  lined  with  oil,  and  the  resistance  of 
oiled  roads  to  cutting  under  the  action  of 
running  water.  This  toughness  of  oil  lin- 
ing was  also  noticed  in  filling  the  experi- 
mental ditch  each  morning.  When  the 
water  carried  by  the  wooden  flume  dis- 
charged into  each  ditch  through  the  gate 
it  had  a  fall  of  at  least  one  foot.  It  was 
difficult  to  prevent  the  sloping  ends  of  the 
earth  and  puddle  ditches  from  being  badly 
cut  up  by  the  erosive  force  of  the  falling 
water.  These  ends  had  to  be  well  pro- 
tected with  heavy  canvas,  and  even  the 
erosion  could  not  be  altogether  prevented. 
The  ditches  lined  with  oil  resisted  the  ero- 
sion and  showed  no  cutting,  although  they 
were   not   protected    with   canvas. 

A  letter  from  the  superintendent  of  the 
Modesto  Irrigation  District,  dated  January 
21,  1907,  states  that  the  ditches  were  ex- 
amined by  him  after  the  recent  heavy  rain- 
falls. The  banks  of  the  earth  ditches  were 
badly  washed  where  the  water  ran  in ;  the 
clay  puddle  was  slightly  so,  but  the  oiled 
ditches  showed  absolutely  no  sign  of  wash. 
The  oil  linings  are  all  hard  and  firm  and 
scratch    almost    like   concrete. 

This  resistance  to  erosion  will  permit  in 
a  saving  of  cross-sectional  area  due  to  the 
possibility  of  giving  the  water  an  increased 
velocity.  The  higher  velocity  will  prevent 
the  deposition  of  silt  to  a  great  extent  and 
there  will  be  a  consequent  decrease  in  the 
cost  of  operation  and  maintenance. 

The  puddle  lining  in  the  experiment 
showed  a  saving  in  seepage  nearly  equal 
to  the  heavy  oil  lining  when  3%  gals,  of  oil 
per  sq.  yd.  was  used,  and  a  greater  saving 
than  the  other  oil  linings.  This  puddle  lin- 
ing, whose  thickness  was  3%  ins.,  would,  no 


doubt,  if  made  thicker,  be  more  efhcient 
than  any  of  the  oil  linings  as  regards  seep- 
age ;  but  clay  puddle  when  w  ct  becomes 
very  soft  and  will  not  resist  the  erosive 
force  of  the  flowing  water  unless  the  ve- 
locity is  very  small.  It  will  not  prevent 
the  growth  of  weeds.  For  these  reasons  it 
is  probably  not  as  efficient  for  canal  linings 
as  oil.  But  where  clay  is  plentiful  it  would 
be  preferable  for  reservoir  lining.  The 
slopes  should,  however,  be  protected  against 
the  erosive  action  of  the  waves  by  the  use 
of  cobblestones  or  other  protection. 

The  use  of  oil  in  lighter  quantities,  while 
not  very  efficient  in  preventing  seepage,  will 
no  doubt  prevent  the  growth  of  vegetation, 
as  illustrated  by  the  example  of  the  ditch 
near  Lemoore.  In  this  case  only  1V4  gals, 
per  sq,  yd,  was  used  and  this  quantity  has 
been   sufficient   to   prevent   vegetation. 

Cement  mortar  plaster,  so  extensively 
used  in  southern  California,  showed  a  sav- 
ing in  seepage  water  of  03  per  cent.  Bet- 
ter results  were  expected,  and  it  is  prob- 
ably safe  to  e.xpect  a  greater  saving  where 
good  work  is  done,  especially  where  the 
work  is  constructed  in  cold  weather.  This 
lining  had  to  be  applied  when  the  tem- 
perature in  the  field  was  probably  110°  or 
over.  The  cement  mortar  was  mixed  in 
small  quantity  and  quickly  applied.  As  soon 
as  the  setting  had  started  the  lining  was 
sprinkled  and  covered  with  wet  canvas,  but 
even  with  these  precautions  better  work 
could  be  done  in  cooler  weather. 

This  plaster,  while  very  efficient  and 
economical  on  small  ditches,  would  not  be 
of  sufficient  thickness  and  strength  to  be 
used  on  the  larger  canals  and  laterals  of 
larger  irrigation  systems,  where  a  thickness 
of  from  2  to  4  ins.  would  no  doubt  be  suc- 
cessful. 


The  rock  toe  at  the  upstream  or  south 
end  of  Gatun  Dam  is  almost  up  to  the  ele- 
vation decided  on,  that  is,  60  ft.  above  sea 
level,  states  the  Canal  Record.  The  toe  is 
constructed  of  Bas  Obispo  rock  and  runs 
,i?radually  up  to  its  highest  point.  It  ex- 
tends from  the  old  line  of  the  Panama  rail- 
road to  the  spillway.  When  completed  the 
toe  will  be  at  an  elevation  of  60  ft.  along 
its  entire  len.gth,  that  is,  clear  across  the 
valley.  Spoil  from  the  cut  at  Mindi  is 
being  dumped  on  the  north  toe  of  the  dam, 
and  this  toe  also  is  assumin,g  something  of 
the  appearance  it  will  have  when  com- 
pleted. The  dump  will  be  extended  clear 
across  the  valley  and  so  far  north  that  it 
will  include  the  ground  on  which  the  Gatun 
Island  hotel  is  located.  Between  these  two 
toes,  a  distance  of  1,700  ft.,  the  hydraulic 
fill  will  be  made,  or,  in  other  words,  the 
dam  proper  will  be  located.  The  unwater- 
ing  of  the  old  bed  of  the  Cha.gres,  between 
the  two  toes,  is  almost  completed  and  it  will 
be  possible  in  a  few  weeks  to  begin  the 
work  of  scraping  the  layer  of  silt  from  the 
bottom.  The  whole  dam  site  will  be 
cleared  of  the  loose  earth  covering  before 
the  hydraulic  fill  is  begun. 
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ROADS  AND   STRI2GTS. 

Effect   of   Traction    Engine   and   Heavy   Mo- 

tor    Traffic    Upon    Road    Foundations.     Hy    II. 

J.    'I'luimiis.       Suive.viJi-.    Nov.    I'i.    ISiOS;    -   pp- 

.\    impiT    siibmlltcd    iit    llic    First    lutermi- 

Uiillal     ItoMil    CiinKriss. 

Amount  of  Materials  Required  for  Cement 
Sidewalk  Construction.  Kiis.-Conlr..  Nov.  I. 
itms:    -;,    p. 

Ciintains  two  tiilik-s — one  showing  tiir  vol- 
ume lit  conriete  base  and  iiiiirtnr  woaiinj; 
surfaic  PIT  100  .s<i.  ft.  of  tfment  walU  ot 
vailiuis  ihlcknessfs.  and  the  otliiT  showing 
(luaiitlties  of  cement,  sand  and  broken  stone 
required  for  100  sq.  ft.  of  sidewalk  for  base, 
and  for  surface  finish  for  different  propor- 
tions of  concrete  and  different  thicknesses 
of  walk. 

The  Destructive  Effect  of  Automobiles  Up- 
on Macadam  and  the  Use  of  Asphaltic  and 
Tar  Binder  in  Road  Building.  Kng.-Contr.. 
N.iv.   4.    liiiA:    ,-3    pp. 

Abslraels  from  addresses  at  the  Good 
Roads  and  Legislative  Convention  at  Buf- 
falo. N.  Y..  showing  that  some  sort  of  as- 
phaltic or  tar  binder  must  hereafter  be  used 
In    road   building. 

Paris  International  Road  Congress.  Surr 
ve.vor.   Oct.    23.    i;iu,s:    s    pil 

Contains  suinmar.v  of  the  conclusions 
reached  by  the  Congress.  The  article  also 
includes  a  paper  b.v  F.  G.  Carpenter,  describ- 
ing the  construction  and  maintenance  of 
roads  in  West  Riding.  Yorkshire.  England. 
and  the  conclusions  of  the  Belgian  Institu- 
tion of  Engineers  and  Tnulers  in  connec- 
tion   with    paving    materials. 

Wear  and  Tear  of  Roads.  By  W.  J.  Tay- 
lor.      Surveyor,    Nov.    13,    1908;    2    pp. 

A  paper  submitted  at  the  First  Interna- 
tional Road  Congress.  In  it  the  author 
discusses  the  effect  of  motor  traffic  on  rural 
main  roads,  and  shows  by  a  diagram  the 
changes  in  materials  and  increased  cost  of 
maintaining  road  surfa<'es  mi  the  .t41  miles 
of   I'oad   under    his  care. 

The  Proper  Construction  of  Brick  Street 
Paven-ents.  By  Will  P.  Blair.  Mun.  Eng. 
Mag..    Novemler.    1908;    ij    pp. 

A  practical  paper  on  the  construction  of 
brick  pavements.  The  paper  points  out  the 
essential  features  of  construction  w'hich 
should  be  followed  in  order  to  secure  a  first- 
class    lirick    pavemeni. 

Practical  Results  of  the  Municipal  Control 
of  Shade  Trees.  By  William  Solotaroff. 
Mun.    Eng.    Mag..    November,    190S;    3%    PP. 

Desciibes  the  organization  and  methoCs  of 
work  of  the  municipal  shade  tree  commis- 
sion of   East    Orange.    N.   J. 

Railway  Sprinkling  Cars.  .Mun.  Jl.  &  Eng.. 
Nov.    4,    190S;    ^    p. 

Describes  the  new  street  sprinkling  cars 
recently  put  in  service  at  Chicago.  111.,  by 
the    Chicago    City    Ry.    Co. 

Method  of  Road  Maintenance  in  Cuba.  By 
Chas.  McKercher.  Eng.-Contr..  Nov.  25. 
1908;    V6    p. 

Describes  system  of  road  maintenance  of 
the  Department  of  Public  Works  of  Cuba. 

New  Pavements  and  Construction  Meth- 
ods.     .Mun.  Jl.  &   Eng..   Nov.   4.  UiOS;   3  pp. 

Abstiacts  of  seveial  papers  on  pavements 
presented  at  the  recent  convention  of  the 
American  Societ.v  of  Municipal  Improve- 
ments. The  article  contains  descriptions  of 
various  patented  pavement.s.  including  Has- 
eam.  Imperial  Mineral  Rubber  and  the  Blome 
s.vstem  of  concrete  iiavement  construction. 
Cement  Sidewalks.  .Mun.  Jl.  &  Eng..  Nov. 
4.     I'.iOS;     3Vj     pp. 

The  article  treats  of  the  selection  of 
the  best  materials  and  methods  of  construc- 
tion for  cement  sidewalks,  and  points  out 
faulty  methods  sometimes  employed.  In- 
cluded in  the  article  Is  a  table  showing  the 
specified  requirements  for  cement  sidewalks 
In    various   cities. 


The  First  International  Road  Congress. 
CI.    lids.    Mag.    NoMnil'cr.    Knih;    i:,    pp. 

A  general  account  of  the  First  Interna- 
tional Road  Congress  at  Paris.  The  ar- 
ticle contains  the  conclusions  arrived  al  by 
the  Congress  on  various  matters  appertain- 
ing to  road  construction;  also  the  Impres- 
sions of  several  .Vmerlcan  delegates  on  Eu- 
ropean roads  and  the  results  accomplished 
by    the    Congress. 

The  Effect  of  Modern  Traffic  on  Broken 
Stone  Roads.  I!y  I,.  W.  Page.  Gd.  Kds. 
Mag.,    Xoveiubcr,   lliU.S;    1>^    pp. 

A  paper  .submitted  at  the  First  Interna- 
tional Road  Congress.  In  it  Mr.  Page  dis- 
cusses the  effect  of  automobiles  on  macad- 
am roads  and  concludes  that  the  most  in- 
jurious action  of  motor  tiaffic  is  due  to  the 
shearing  force  of   the  driving   wheels. 

Maintenance  of  Highways  in  View  of  the 
Advent  of  the  Motor  Vehicle.  I'.y  Clifforcl 
Kichard.sun.  Oil.  lul.s.  Mag..  November, 
190S;    3>^    pp. 

Describes  the  various  methods  which  have 
been  employed  in  the  treatment  of  macadam 
roads  and  describes  briefly  the  asphaltic 
concrete  pavement  laid  on  the  'l^hames  em- 
bankment in  London.  The  paper  was  sub- 
mitted at  the  First  Interiiatinnal  linail  ("mi- 
gi  ess. 

Macadam  Road  Surfacing  in  the  Past  and 
for  the  Future.  By  W.  W.  Crosby.  Gd. 
Rds.  Mag..  November.  190S;  Eng.-Contr.. 
Nov.    25.    I90S;    2    pp. 

Paper  submitted  at  the  First  In!ernation- 
al  Road  Congress.  The  general  construc- 
tion of  macadam  pavements  is  described, 
and  the  effects  of  motor  traffic  considered. 
Road  Construction — HOw  It  Is  /Accom- 
plished in  Pennsylvania.  By  R.  D.  Beman. 
Gd.    Rds.    Mag.,    November,    1908;    1  p. 

Desrribes  the  v.orli  of  the  Pennsylvania 
State  Highwa.v  Department  in  ilie  constiuc- 
tion    of    State    Oil    Roads. 

What  the  United  States  Government  Is 
Doing  in  Road  Building.  By  .\ilerton  S. 
Cushman.       Gd.    Rds.    Mag..    November,    190S; 

1»^    pp. 

Describes  in  a  general  way  the  work  of 
the  Federal  Go-\-ernment  is  doing  for  road 
h'-t torment    in    tlie   various   states. 

Petrolithic  Pavement:  Method  of  Con- 
struction, Organization  of  Working  Force 
and  Data  on  Work  Done,  By  J.  C.  Black. 
Eng.-Contr..    Nov.    14.    1908;    2   pp. 

Describes  method  of  constructing  petro- 
lithic pavement  and  the  organization  of  tlie 
working  force  and  equipment  to  obtain  the 
lest  results.  Data  are  also  given  on  tlie 
average  amount  of  labor  and  material  re- 
quirid   for   lonti  uctiiig   the   pavement. 

Experimental  Earth  Roads  in  ■  Illinois. 
Eng.-Contr.,    Nov.    11.    1908;    1    p. 

Describes  construction  by  Illinois  Highway 
Commission  of  experimental  sections  of 
earth  roads,  using  a  road  roller  with  spuds 
in    the    rear    wheel. 

Labor  Cost  of  Constructing  Eight  Macadam 
Roads  and  Data  on  the  Average  Labor  Cost 
of  Macadam  Construction.  ICiig.-CiiiiIi .. 
Nov.     LS,     190S;     4I3     pp. 

Gives  the  detailed  labor  cost  per  lu.  yd. 
for  placing  stone  and  per  sq.  yd.  of  finished 
pa\ement  for  eight  macadam  roads.  The 
article  also  includes  an  estimate  of  the  cost 
of  macadam  roads,  based  upon  data  ob- 
tained by  the  Illinois  Highway  Commission 
during  the  past  I  wo  years  in  ili''  eonsniic- 
tiuii   of    13.71;   mili-s   of   road. 

Experience  With  the  Road  Drag  Under 
Various  Conditions.  Eng.-Contr..  Nov.  2.>. 
190S;    -n    1 1. 

Gives  principal  points  that  come  up  in 
tile  everyday  use  of  the  road  drag. 

Roads  for  Heavy  Traffic.  By  H.  P.  May- 
huiy.       Eng.    Rec,    Nov.    2S.    1908;    %    p. 

A  paper  read  lefore  the  International  Road 
Congress  at  Paris.  Gives  an  account  of  the 
kinds  of  roads  built  in  Kent  county,  England. 
for  heavy  traffic  and  the  experience  sained 
from   experiments  made   there. 


SEWERS. 

Cost  of  Sewers  In  a  Canadian  City,  Eng.- 
Contr  .    .Nov.    4,    1908;     l-fi    p. 

Tabic  sliowing  cost  per  lineal  foot  of  sew- 
er   cfinstruction    at    Sydney.    Nova    Scotia. 

Septic  Tank  Patents.  By.  Prof.  A.  Mars- 
ton.  Mun.  Eng.  Mag.,  November,  1908;  5 
pp. 

The  article  treats  of  the  litigation  over  the 
Cameron  patents  for  septic  tanks  and  con- 
lends  for  adoption  of  a  classification  and 
nomenclature  of  sewage  tank  corresponding 
to  the  court's  decision.  A  brief  history  of 
the  patents  of  the  septic  tank  decision.  The 
paper  was  read  before  the  American  Society 
of  Municipal  Improvements  at  its  recent  an- 
nual   nieeling. 

The  contractor's  Plant  for  Building  a 
Triple  Barrel  Reinforced  Concrete  Sewer. 
Eng.    Rec,    Nov.    28,    190S;   2   pp. 

Description  is  given  of  the  contractor's 
plant  Veing  used  In  building  the  concrete 
sewer  in  Avenue  A  in  the  Bronx,  New  York 
City.  The  plant  for  handling  concrete  is 
given  special  attention. 
WATERWORKS  AND  HYDRAULICS. 
unit  Cost  Of  Laying  107.877  Ft.  of  Water- 
mains  at  Cleveland.  0.  Eng.-Contr..  Nov, 
1.    1908;    1,4    p. 

Tile  main  ranged  from  3  ins.  to  30  ins. 
Prices  of  materials  and  wages  of  labor  are 
stated  and  itemized  cost  is  given  for  each 
size  of  main. 

Cincinnati's  Water  Filtration  Plant.  Mun. 
Jl.    &    Eng..    Nov.    4,    190S;    .")   pp. 

General  illustiated  article,  describing  the 
water   liltration    plant   of  Cincinnati.    O. 

Water  Filtration  at  Pittsburg.  Mun.  Jl.  & 
Eng..    Nov.    11,    190S;    3    pp. 

General  illustrated  .article,  describing  the 
filtration    system   of   Pittsburg.    Pa. 

Report  on  Rebuilding  the  Austin  Dam. 
Eng.    News,    Nov.    12.    190S;    %    p. 

Reprint  of  Board  of  Engineers  on  the  re- 
building of  the  large  masonry  dam  destroyed 
by  Rood  in  1900.  The  conditions  are  studied 
and  the  yi'ecautions  to  be  taken  to  prevent 
future  failure  are  outlined.  An  estimate 
is  given  of  the  cost  of  the  reconstruction. 

Rubber  Pipe  Joints.  By  Robert  S.  Wes- 
ton. Jl.  N.  E.  W.  W.  Asso..  September. 
1908;    10    pp. 

Describes  a  rubber  pipe  joint  that  has 
been  used  for  some  years  in  Germany  and 
compare.'!  the  cost  of  this  joint  with  lead. 

Adjustment  of  Diversion  Damages  by  Stor- 
age Compensation.  By  Roljert  E.  Horton. 
Jl.    N.    E.    W.    W.   Asso..    September.    1908;    20 

pp. 

A  discussion  of  this  subject  gives  the  Eng- 
lish practice.  Cites  difficulties  encountered 
in  the  United  States,  and  gives  cases  as 
illustrations.  Also  has  bibliography  at  end 
of   paper. 

Notes  Concerning  the  Water  Purification 
Plant  Now  Under  Construction  for  the  City 
of  Toledo,  Ohio.  By  Wni.  G.  Claik.  Proc. 
Oliio  Soc.  Xl.'ch.  Elec.  and  Steam  Eng.,  No- 
vember,   1908;    7   pp. 

An  account  of  the  new  waterworks  of  To- 
ledo, with  a  description  of  tlie  supply  of  the 
purification  plant,  the  pumping  station  and 
other    details    of    the    system. 

Meters  and  Water  Consumption  of  the 
Hartfcrd  Waterworks.  By  Ermau  M.  I'ccli. 
Jl.  N.  E.  W.  W.  Asso..  September.  1908;  6 
pp. 

Gives  the  experience  of  the  city  of  Hart- 
ford during  the  seven  years  since  meters 
iiave  been  used,  showing  ;•-  reduced  con- 
sumption of  water  per  capita  from  846  gals. 
per   day    to    r.9.1    .eals. 

Subaqueous  Pipe  and  Electric  Cableway 
at  Gloucester.  Mass.  By  11.  W.  Spooner. 
Jl.  N  i:.  W.  W.  -Asso..  September.  1908: 
17    pp. 

Gives  an  account  and  describes  the  meth- 
ods used  in  constructing  the  tunnel  used  as 
a  subaqueous  pipewa\'.  lllusti-ated  ity  pho- 
tographs. 
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Tl-e  Hydro  Electric  Plant  of  the  Uncas 
power  Co.  at  Scotland,  Conn..  Eng.  Rei-.. 
Nov.    21.    WOS:    J'n    pp. 

A  complete  ilescriptimi  is  given  of  this 
plant  iind  the  con.»!l ruction  of  the  dam  anil 
appurtenances.  The  dam  is  a  hollow  con- 
crete structure.  Dlfflcult.v  was  encountered 
with  the  foundation.  Illustrated  with  pho- 
tographs  and    dr;nvings. 

Some  Common  Mistakes  in  the  Construc- 
tion and  Maintenance  of  Water  Systems. 
By  W.  G.  Yoi-slon.  Con.  Kiig.,  Nov.  (!.  Plus; 
Shi     PP 

Discussion  of  the  water  supplies  of  small 
towns  Comments  on  the  size  of  the  water 
mains,  also  on  the  weight  of  castiron  pipe, 
distributing  mains,  s.iecial  castings,  hy- 
drants and  valves.  Suggests  many  improve- 
ments and  savings.  I'nder  maintenance, 
the  author  discusses  ser\'ice.  water  charges 
and  the  care  of  the  system.  A  paper  de- 
liveied  before  the  No\"a  Scotia  Societ\-  oi 
Kngineers. 

The  Torresdale  Preliminary  Filters  of  the 
Philadelphia  Water  Supply.  Eng.  Kec.  Nov. 
H.    IfKiN;    a':,    ].p. 

A  description  of  the  filer  plant  of  the  city 
of  Philadelphia  at  Torresdale.  The  plan  of 
double  filtration  consists  of  preliminary  me- 
chanical hllration  in  order  to  increase  the 
cai:acity  of  the  sand  filters.  This  article  is 
devoted   to    the   mechanical    filters. 

DRAINAGE  AND  IRRIGATION. 

Methods  and  Cost  of  Ccnstructing  a  Farm 
Drainage  System.  Eng.-Lnnir..  Oct.  ol.  and 
Nov.    i   and   is.    190S:   9~    jip. 

A  series  of  continued  articles  describing 
in  detail  the  construction  of  and  the  cost  of 
a  drainage  system  for  a  large  farm,  includ- 
ing open  ditch,  tile  ditch,  bridges,  catch 
basins,  outlets,  etc.  An  article  of  great 
value   on    farm   drainage    methods   and   costs. 

Methods  of  Deriving  Benefits  From  County 
Drainage  Systems  in  Missouri.  By  C.  E 
Jacohy.       Eng.-Contr..    Nov.    4,    190S:    %    p. 

Describes  methods  in  state  named  of  de- 
riving benefits  where  a  river  or  crceic  chan- 
nel is   cleaned  out   and  straightened. 

Naticnal  Irrigation  and  Flood  Control.  By 
.\rtliur  P.  Davis.  Eng.  Rec.  Nnv.  14.  lilOS: 
I     p. 

Shows  the  importance  of  the  storage  of 
flood  water  for  irrigation  purposes;  also 
how  this  storage  will  prevent  dangerous 
floods  along  the  streams  upon  which  stor- 
age has  been  made.  A  list  of  27  projects 
for  irrigation  now  under  way  by  the  Recla- 
mation    Service     is    given. 

Construction  of  the  Pathfinder  Dam.  North 
Platte  Project,  U.  S.  Reclamation  Service. 
By  E.  H.  Baldwin.  Eng.  P^ee..  Nox.  7.  l:0,S; 
2H    pp. 

Gives  a  description  of  this  dam  and  of  the 
progress  of  the  work  done  by  tiie  contrac- 
tors, supplemented  with  photographs  of 
plant  used  and  of  the  dam.  Describes  the 
method  of  hauling  56.000  Ijbls.  of  cement 
over   45   miles   of   mountainous    roads. 

RIVnRS,  HARBORS  AND  CANALS. 

Proposed  Reservoir  System  in  the  Ohio 
River  Basin.  By  M.  O.  Leighton.  Eng. 
News.  Nov.  .1.  190S;  Shis  pp. 

This  paper  is  a  I'er.ly  to  a  paper  by  Maj. 
H.  C  Newcome.  whicti  combated  ilr.  Leigh - 
ton's  argument  previously  published  in  favor 
of  flood  control  of  the  Ohio  river  by  means 
of   reservoirs. 

Movable  Dam  and  Lock  at  the  Power  Plant 
of  the  Chicago  Drainage  Canal.  Eng.  News. 
Nov.   12.   190S;    3%   pp. 

In  constructing  the  water  power  plant  of 
the  Chicago  Drainage  Canal  provision  had 
to  be  made  in  building  the  dam  for  regulat- 
ing and  controlling  the  flow,  and  also  for 
the  passage  of  canal  boats.  This  provision 
comprised  a  canal  boat  lock,  a  vertically 
pivoted  butterfly  dam  and  two  horizontally 
pivoted  movable  curb  dams.  Full  drawings 
and  a  general  description  of  these  several 
structures  are  given   in   this  article. 
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The  Municipal  Ferry  House  Substructure, 
New  York.      Eng.   Rcc  Nov.   7.  190S;   4  pp. 

Gives  a  description  of  the  ferry  slips  and 
substructure  of  the  houses  that  are  being 
built  near  Battery  Park,  New  York  City. 
Illustrated  with  a  largo  number  of  drawings 
showing;  details  of  the   plnns- 

Methods  and  Costs  of  Dredging  the  St. 
Lawrence  River.  Eng.-Contr.,  Nov.  11,  1908; 
*  pp. 

A  description  of  the  dredges  used  and  the 
character  of  the  work  is  given.  Data  on 
the  cost  of  maintaining  dredges  is  given. 
and  methods  of  doing  the  work  are  de- 
scribed. Cost  for  a  number  of  years  Is 
given  In  great  detail,  showing  nearly  every 
Item  of  cost. 

The  Floods  of  the  Mississippi  Delta;  Their 
Causes  and  Suggestions  as  to  Their  Control. 
By  Wm.  D.  Pickett.  I'ruc.  Am.  Soc.  C.  E.. 
November,    1908;    20    pp. 

Statistics  are  given  as  to  the  delta  of  the 
Mississippi  river,  and  also  as  to  the  flood 
periods  and  the  floods.  Their  causes  are 
shown  and  suggestions  as  to  their  control  by 
dams    Is   made. 

RAILWAYS. 

Detailed  Cost  of  Laying  Side  Tracks  and 
Switches,  Including  Labor  and  Materials. 
Eng.-Contr..    Nov.   4,   190S;   1%   pp. 

Gives  detailed  cost  of  eight  examples  of 
side  track  and  switchwork.  Valuable  data 
on  a  class  of  work  for  which  costs  have 
been    rarely    printed. 

Life  of  Manganese  Steel  Rails  on  Curves — 
From  Service  Tests  Made  on  the  Boston  El- 
evated Railway.  By  H.  M.  Steward.  Eng.- 
Contr..  Nov.   4,    1908;   IVi   pp. 

Gives  results  of  tests,  showing  amount 
and  character  of  wear  on  rails  of  various 
steels  as  determined  by  tests  on  curves  of 
Boston  Elevated  Railway.  Comparative 
costs  of  manganese  and  carbon  steel  rails 
based  on   relative  wear  are  given. 

Equipment  for  Electric  Operation  of  the 
St.  Clair  Tunnel  of  the  Grand  Trunk  Rail- 
way.     EYig.-Contr.,   Nov.  11,   1908;   5  pp. 

General  description  of  tunnel  and  traffic 
conditions,  with  more  complete  description 
of  electric  locomotives,  drainage  and  power 
plants   and    transmission   line. 

The  Cost  of  Grading  Two  Hundred  Miles 
of  Railroad,    Eng.-Contr.,  Nov.  11.  190S;   "^  p. 

Gives  the  cost  of  200  miles  ot  the  Grand 
Trunk  Pacific  on  heavy  rock  construction. 
Divides  the  various  items  ot  costs  up  in 
percentages. 

The  Gardensville  Yard  of  the  New  York 
Central  Lines.  Eng.  Rec,  Nov.  7,  1908;  1% 
pp. 

A  description  of  the  new  freiglit  yards 
that  are  to  be  built  on  the  outskirts  of  Buf- 
falo, N.  Y..  to  accommodate  21.400  cars.  It 
will  be  one  of  the  largest  yards  in  the  coun- 
try. 

The  Tunnel  of  the  New  York,  New  Haven 
&  Hartford  Railroad  at  Providence.  Eng. 
Rec.   Nov.   7,  1908;  4  pp. 

Describes  this  tunnel  and  the  method  of 
making  the  survey  and  locating  it  through 
a  built-up  city.  The  excavation  and  the 
work  of  lining  it  in  the  concrete,  showing 
methods  used,  is  described  at  some  iengtli. 
Electric  Railways  In  the  Ohio  Valley  Be- 
tween Steubenvllle,  Ohio,  and  Vaufort,  Pa. 
By  George  B.  Francis.  Proc.  Am.  Soc.  C. 
E.,   November,   1908;    18   pp. 

Description  Is  given  ot  44  miles  ot  double 
track  electric  railway  built  along  the  Ohio 
river.  Pniflts  of  the  road  are  given.  The 
grading  and  track  construction,  the  bridges 
and  fare  requirements  are  described,  as 
well  as  the  transmission  and  feeder  lines. 

BRIDGES,  BUILDINGS  AND 
FOUNDATIONS. 

Methods  of  Cofferdam  Construction.  Eng.- 
Conlr.,    Niiv.    2,',.    190S;    l->4    pp. 

Describes  metliods  of  constructing  coffer- 
dams as  compiled  by  a  committee  ot  the  As- 


sociation    of     Railway     Superintendents     of 
Briilges  ,'ind  Buildings. 

Method  ot  Sinking  a  Foundation  for  .i 
Bridge  Pier.  Eng.-Contr.,  Nov.  4,  1908;  I'i 
pp. 

Describes  method  of  sinking  pivot  pier  tor 
Grand  Trunk  Pacific  Ry.  bridge  at  Fort  Wil- 
liams. Ont.  The  pier  was  sunk  by  the 
open  caisson  method  to  rock  90  ft.  below  wa- 
ter surface;  It  was  26  ft.  in  diameter  above 
water  and  contained  3.000  cu.  yds.  of  con- 
crete. 

Methods  and  Cost  of  Constructing  a 
Wooden  King  Post  Truss  Bridge  With  Con- 
crete Abutments  in  Cuba.  iU  C.  M.  Ivercli- 
er.       Eng.-Contr.,    Nov.    11,    1908;    %    p. 

Truss  of  32.8  ft.  span,  built  of  native 
woods  on  concrete  wing  wall  abutments. 
Itemized  costs  ot  all  work  and  materials  are 
given. 

Reports  on  the  Sufficiency  and  Safety  of 
the  Blackweli's  Island  Bridge.  New  York 
City.      Eng.-Contr.,   Nov.    IS.    190S;    1%  pp. 

Gives  conclusions  on  above  questions  of 
two  expert  rei>orts  made  l>y  Prut.  Wm.  H. 
Burr  and  by  Boiler  &  Hodge,  bridge  engi- 
neers. Reports  show  that  bridge  will  bo 
oversti-essed  by  specified  loadings,  but  is 
sate  tor  certain  smaller  loadings,  as  ex- 
plained. 

Stresses  in  the  Blackweli's  Island  Bridge 
Under  Full  Specified  Loading.  Eng.  News. 
Nov.    19.    1908;    3    pp. 

Gives    in    tabular    form     the     stresses    in 
members    ot    this    bridge    resulting    from    the 
full    specitied    loading   as    they    were   figured 
by   Boiler  &   Hodge.     The  results  are   brief- 
ly   discussed. 

Methods  of  Calculating  Stresses  for  the 
Blackweli's  Island  Bridge,  as  Used  In  Boiler 
&  Hodge's  Recomputation.  Eng.  News.  Nov. 
19,    1908;    1%    pp. 

Explains  the  simplified  method  employed 
by  Boiler  &  Hodge  for  computing  the 
stresses  in  this  continuous  structure. 

Data  of  Weight  and  Cost  of  Five  Steel 
Arch  Bridges.  Eng.-Contr..  Nov.  4.  1908; 
73    p. 

Gives  weight,  quantities  and  in  some  cases 
cost  ot  five  steel  arch  bridges,  including  the 
S40-tt.   arch  at  Niagara. 

safety  and  Carrying  Capacity  of  the 
Blackweli's  Island  Bridge:  Two  Expert  Re- 
ports.     Eng.  JS'ews.  Nov.   12.   190S;   673   pp. 

Reprint  of  the  main  reports  ot  Prot.  Wm. 
H.  Burr  and  ot  Boiler  &  Hodge  to  the  De- 
partment ot  Bridges  ot  New  York  City.  The 
retorts  show  that  the  loading  assumed  in 
the  original  design  would  greatly  overstress 
tlie  structure,  gives  the  sate  loadings  tor 
the  bridge  as  built,  and  suggests  clianges 
to    be   made. 

Timber  Girder  Bridges  on  the  Queensland 
Government  Railways.  Eng.  News,  Nov.  5. 
190S;    -3    p. 

Gives  drawings  ot  standard  timber  bridge 
construction  employed  on  the  railways 
named.  Text  merely  calls  attention  to  the 
drawings. 

The  Mill  River  Bridge  of  the  New  York, 
New  Haven  <S.  Hartford  R.  R.  Eng.  Rec, 
Nov.    14,    19CIS;    2    pp. 

A  description  ot  this  bridge  and  its  sub- 
structure is  given,  illustrated  with  plans, 
and  showing  the  method  ot  sinking  the  cais- 
sons  for  the    foundations. 

Substructures  of  Bridges  on  the  Spokane, 
Portland  &  Seattle  Ry.  Eng.  Kec,  Nov.  14, 
190S;    11^    pp. 

A  description  is  given  of  the  various  foun- 
dations and  piers  of  this  new  Western  line, 
with  some  methods  used  in  their  construc- 
tion. 

The  Construction  of  the  Manhattan  Bridge 
Approaches.  Ei\g.  Rec,  Nov.  21,  190S;  IVj 
pp. 

A  descriptlcm  is  given  of  some  ot  the 
methods  used  in  constructing  these  ap- 
proaches. 
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Methods  and  Costs  of  Testing  for  Bridge 
Foundations.  By  F.  H.  Bainbridge.  Eng.- 
Contr.,    Nov.    25.    190S;    2    pp. 

Tests  were  made  by  either  an  open  pit 
or  well  for  shallow  foundations  and  the  core 
drill  for  deep  foundations.  Description  is 
given  of  the  worlf  done  for  testing  bridge 
sites  on  the  Chicago  &  Northwestern  Ry. 
Cost   of    the    work    done    is   also    shown. 

The  Increase  of  the  Gunpowder  River  Wa- 
ter Supply  for  Baltimore,  Md.  Kng.  Rec. 
Nov.     2S.    1908;    %    p. 

Tells  of  the  scheme  to  increase  the  wa- 
ter supply  by  building  a  reservoir,  and  gives 
statistics    as    to    stream    flow. 

CONCRETE  AND  REINFORCED 
CONCRETE. 

Methods  and  Cost  of  Constructing  a  Well 
by  Sinking  Reinforced  Concrete  Caisson 
Curbing.     Eng.-Contr..  Nov.   11,   190S;   1  Vi  pp. 

The  well  was  24  ft.  deep  and  8  ft.  interior 
diameter  and  was  sunk  by  open  caisson 
work,  building  up  the  caisson  of  concrete 
in  forms  as  the  sinking  progressed.  De- 
tails of  the  caisson  construction  and  of  the 
forms  are  given,  the  methods  of  doing  the 
work  are  described  and  the  itemized  cost  of 
the   work    is    given 

Methods  and  Cost  of  Constructing  Con- 
crete Vaults  for  Valves.  B.v  Carroll  Beale. 
Eng.-Contr.,    Nov.    IS.    190S;    I'i    pp. 

Shows  standard  vault  construction  of  con- 
crete with  all  quantities  and  dimensions  for 
various  sizes.  Also  shows  construction  of 
valve  casing  foundations  of  molded  con- 
crete rings,  with  drawings  of  ring  molds, 
and  compares  cost  with  cost  of  brickwork 
foundation.  A  valuable  article  for  city  en- 
gineers and    waterworks    superintendents. 

Reinforced  Concrete  Intercepting  Sewer. 
By  Alexander  J.  Taylor.  Mun.  Jl.  &  Eng.. 
Nov,    IS,    190S;    5    pp. 

Describes  the  construction  of  a  reinforced 
concrete  sew'er  at  Wilmington,  Del.  Meth- 
ods of  making  and  laying  concrete  pipes 
aje  described  and  several  details  of  con- 
struction  are  given. 

The  Early  Cement  Makers.  Eng.-Contr.. 
Nov.    25,    1908;    2°i    pp. 

An  address  by  Robert  W.  Lesley,  giving  an 
historical  and  biographical  account  of  the 
pioneers  in  the  cement  industry  and  an  es- 
timate of  the  character  and  value  of  their 
work.  An  interesting  article  to  cement 
users. 

Method  and  Cost  of  Constructing  a  Re- 
inforced Concrete  and  Steel  I -Beam  Bridge. 
Eng.-Contr.,    Nov.    25.    IHUS;    li    p. 

The  bridge  consisted  of  light  steel  I-beams, 
imbedded  in  reinforced  concrete  and  carry- 
ing reinforced  concrete  floor  slabs.  Novel 
methods  of  construction  were  used  and  are 
described    and    costs   are   given. 

Construction  of  a  Reinforced  Concrete  In- 
tercepting Sewer.  By  Alexander  J.  Taylor. 
Eng.    Kec.    Nov.    7.    190S;    2    pp. 

A  paper  read  before  Am.  Soc.  of  Mun. 
Imp.  Descril  es  in  detail  the  work  of  build- 
ing  a    sewer    in    Wilmington.    Del. 

Methods  of  Waterproofing  Concrete  Floors 
for  Railway  Bridges  With  Some  Figures  on 
Cost.      Eng.-Contr.,    Nov,    4,    1908;    3    pp. 

Abstract  from  committee  report  of  the 
Association  of  Railway  Superintendents  of 
Bridges  and  Buildings,  describing  and  illus- 
trating methods  of  waterproofing  concrete 
bridge  floors  as  employed  by  the  New  York. 
New  Haven  &  Hartford.  Pennsylvania,  Chi- 
cago &  Northwestern  and  I>ake  Shore  & 
Michigan    Southern    railways. 

Methods  of  Constructing  Concrete  Foun- 
dations for  Street  Railway  Track,  Using  a 
Special  Mixer  Mounted  on  a  Car.  Eng.- 
Contr.,    Nov.    4,    190S;     ?4     p. 

Describes  the  car-mounted  mixing  plant 
used  by  the  Chicago  City  Ry.  in  placing  con- 
crete foundation  for  track,  outlines  meth- 
ods of  work,  gives  organization,  quantities 
and   estimate   of   cost. 


Failure  of  a  Reinforced  Concrete  Floor  of 
Unusual  Design.  By  Alexis  d'O.  Saur- 
brey.       Eng.    News,    Nov.    5,    1908;    1V4    pp. 

Describes  construction  of  building  and 
shows  general  details  of  girders  which 
failed,  with  account  of  nature  and  character 
of  failure.  The  method  adopted  for  strength- 
ening the  strui'liiri'  is  also  described  and 
illu.strati.Ml. 

Casting  the  Concrete  Lions  for  the  Con- 
necticut Ave.  Bridge,  Washington,  D.  C. 
Eng.    News.   Nov.    ISi,    I'JOS;    1 '4    jiii. 

Describes  the  construction  of  the  lions, 
the  molds  employed  and  the  methods  used 
in   molding    the   concrete. 

Study  of  Reinforced  Concrete  Culverts,  C, 
M.  &  St.    P.    Ry.      Ry.   &   Eng.   Rev.,   Nov.    7, 

190S;    3    pp. 

Describes  the  various  types  of  culverts 
used  and  comments  on  the  merits  of  the 
different  types.  Also  gives  cuts  of  the  cul- 
verts, and  for  box  culverts  both  reinforced 
concrete  and  plain  concrete  is  used. 
Gives  table  of  quantitieg  and  cost  per  lin. 
ft.  of  different  sizes  and  types  of  culverts. 

Painting  Cement  Surfaces.  By  P.  W.  Nel- 
son.     Con.   Eng.,   Nov.   6,  190S;   *i   p. 

A  paper  delivered  before  the  Ohio  State 
Association  of  Painters  and  Decorators. 
Tells  of  unsuccessful  efforts  to  paint  cem- 
ent surfa.ces  and  then  describes  a  method 
that,  it  is  stated,  has  tieen  used  with  suc- 
cess, 

A  Large  Retaining  Wail  at  Tacoma.  By 
Louis  P.  Zimmerman.  Eng.  Rec,  Nov.  28. 
1908;    %    p. 

A  description  is  given  of  the  design  and 
building  of  one  of  the  largest  concrete  re- 
taining walls  bui't  on   the  Pacific  Coast. 

EARTH  AND  ROCK  EXCAVATION. 

New  Record  Established  in  Driving  Hard 
Rock  Tunnels.  By  J.  B.  Lippincnit.  Eng. 
News,    Nov.    19,    190S;    %    p. 

Describes  method  of  driving  12xl--ft.  tun- 
nel through  granite  for  Los  Angeles  aque- 
duct.     Record  for  31  days  was   466  ft. 

Machines  for  Boring  Rock  Tunnels.  Eng. 
News,    Nov.    19.    190S;    3 '3    pp. 

Describes  and  illustrates  a  machine  for 
boring  rock  tunnels.  The  machine  is  de- 
signed to  chip  away  the  heading  face  by 
the  action  of  a  number  of  pneumatic  ham- 
mers fitted  with  chisel  or  point  bits,  a  suf- 
ficient number  of  hammers  being  used  that. 
when  the  holder  or  head  on  which  tliey 
are  mounted  is  rotated  in  the  axis  of  the 
tunnel  every  part  of  the  circular  face  is 
reached  by   the  bits. 

The  Seattle  Regrade,  With  Particular  Ref- 
erence to  the  Jackson  St,  Section.  By  L.  P. 
Zimmerman.  Eng.  News,  Nov.  12,  1908;  2% 
pp. 

Describes  in  a  general  way  the  work  to 
be  done  in  regrading  and  leveling  the  liilly 
streets  and  adjacent  property  on  which  the 
city  of  Seattle.  Wash.,  is  built.  Hydraulic 
grading  is  chiefly  employed  and  the  pump- 
ing plant  is  described  and  the  method  of 
conveying  and  wasting  the  water.  The  re- 
sults of  the  regrading  on  sanitary  condi- 
tions and  on  the  general  appearance  of  tht 
city  are   discussed. 

Cost  of  Drilling  Holes  With  a  Well  Drill- 
ing Machine.  Eng.-Contr..  Nov.  Is.  I'JtiJ; 
M    p. 

Gives  the  cost  in  detail  of  drilling  13  holes, 
in  all  2.885  lin.  ft.  Character  of  ground  is 
also  described. 

Dredging  Earth  and  Rock  at  Panama 
Eng.-Contr.,    Nov.    IS.    1908;    M:    P- 

An  account  of  the  methods  of  dredging 
used  to  dredge  the  rock  on  the  Panama  Ca- 
nal and  excavate  the  earth. 

Cost  of  Canal  Excavation  and  Concrete 
Work  for  Uncompahgre  Irrigation  Project. 
Colorado.      Eng.-Contr..    Nov.    IS,    1908;    H    p 

Gives  the  cost  of  this  work,  showing  main 
items  of  expense  and  also  the  cost  of  the 
engineering   work. 
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A  Novel  Type  of  Dredge  tor  Dminnge 
Ditching  With  Some  Records  of  Its  Opera- 
tion.     KnK.-Cimti.,    Nov.    IS.    I'.mS;    S    p. 

Describes  a  new  type  of  ilrcdsr.  ilfsl^neil 
to  work  on  level  ground,  whieli  t»  nol  too 
.xofi,    .Tiiil   K'vi'.'i   sonif   I irdM  of  opcnitlon. 

Method  and  Cost  of  Gold  Dredging  by  the 
Elevating  Bucket.  Kiis  -*"onir  .  Nov.  ^. 
inOS;    2    pp. 

This  article  discusses  methods  of  digging 
gold-beailng  gravel  In  the  various  types  of 
dredges  and  shows  the  superiority  of  tl»e 
elevating  bucket.  Describes  in  detail  one 
of  the  latest  built  dredges  of  this  type  and 
gives  methods  of  operating  llie  dredge  with 
the  cost  of  a   month's  work. 

SURVRYING    A^D    DRAFTINO. 

staking  Out  Curves  in  Rough  Ground.  l\\ 
Robert    Laird.       Eng.-t'ontr..    Nov.    2."..    ISOS; 

1%    pp. 

Describes  in  detail  methods  of  staking  out 
curves  In  rough  or  Inaccessible  ground  by 
short  or  semi-tangents  to  the  curve.  -Vn 
article  of  Interest  to  railway  locating  en- 
gineers. 

Blue  print  Paper  Cutting  Table.  Eng.- 
Contr..    Nov.    i.    190S;    M>    p. 

Illustrates  and  describes  a  table  which 
allows  blue  print  paper  to  be  quickly  and 
accurately   cut    to   desired    size. 

Cost  of  Topographical  Survey.  Eng.- 
Contr..    Nov.    11,    190S:    H   P. 

Gives  cost  of  survey  covering  900  acres 
of  rolling  hills. 

A  Diagram  for  Calculating  Penstocks.  By 
Richard    Muller.       Eng.    Rec    Nov.    H.    inoS; 

1  p. 

A  diagram  Is  shown  for  use  in  designin.t; 
penstocks  and  a  mathematical  discussion  is 
given  to  show  the  accuracy  of  the  diagram. 

COST,  KEEPING  .AND   MANAGEMENT. 

A  Criticism  of  the  Competitive  Contract 
System.  By  C.  H.  Eglee.  Eng.-Contr.. 
Nov.    IS.    190S;     1%    pp. 

An  argument  favoring  the  cost-plus-a- 
flxed-sum  contract,  as  compared  with  the 
straight  lump  sum  contract.  This  is  a  well 
written  presentation  of  its  subject  and 
should  he  read  by  all  engineers.  An  edito- 
rial in  the  same  Issue  reviews  some  of  Mr. 
Eglee's  remarks  and  points  out  certain  mer- 
its  of   til"-    lump   .sum  system    of   cnntracling. 

Training  Workrr.en  in  Habits  of  Industry 
and  Co-operation.  By  H.  L.  Gantt.  Ain 
Soc.  M.  E.   Proc,      November,  1908;  12  pp. 

In  this  paper  the  author  tells  of  the  task 
and  bonus  system  of  rewarding  labor  and 
comments  on  the  method  of  operating  this 
system  and  the  great  advantages  that  have 
been  obtained  by  it  in  various  manufacturing 
plants,  especially  along  the  line  of  better 
habits  of  work  and  co-operation  of  thi- 
workers. 

The  Office,  Accounting  and  Cost  Keeping 
System;  Department  of  Greater  Water  Sup- 
ply, Peoples  water  Co.,  Oakland.  By 
Langdon  I'eaise.  Eng.-Contr..  Nov.  14. 
1908;    2>/4    pp. 

This  company,  in  addition  to  the  operat- 
ing department,  has  for  more  than  a  year 
been  carrying  on  engineering  and  construc- 
tion work,  and  the  organization,  with  the 
method  of  accounting  and  cost  keeping,  is 
described.  Samples  of  forms  used  are 
shown,  and  drafting  room  standards  are 
shown.  Many  features  of  office  work  are 
described  and  also  field  work.  The  Index- 
ing of   re<-ords    is    also    shown. 

MISCELLANEOUS, 

Cost  of  a  Dry  Masonry  Box  Culvert.  Eng.- 
Contr..    Nov.    11.    l!»iS;    S    p. 

Shows  sketch  plan  of  3.\3-ft.  box  culvert. 
36  ft.  long,  of  dry  masonrj',  and  gives  Item- 
ized   cost. 

Industrial  Photography.  By  S.  A.  Hand. 
Eng.    News.    Nov.    19.    190S;    3   pp. 

An  interesting  and  practical  discussion  01 
apparatus    and    methods    to    be    employed    In 


The  world's  authority  on  this  great  subject. 
The  most  expensive  book  ever  issued    and  sold  for  $5,00. 

Concrete  and 
Reinforced  Concrete  Construction 

By  HOMER  A.  REID,  Assoc.  M.  Am.  Soc.  C.  E. 
906  pages;     71 S  illustrations;     70  tables;     $5  net,  postpaid 

200  working  drawings  of  bridges,  bridge  piers  and  culverts; 
60  working  drawings  of  sewers,  water  mains  and  reservoirs; 
30  working  drawings  each  of  retaining  walls  and  dams;  200 
working  drawings  of  buildings  and  foundations,  including 
shops,  roundhouses,  etc.  Every  structure  illustrated  is  de- 
scribed, the  method  of  construction  is  explained  and  where 
possible  the  cost  is  given.  There  are  chapters  telling  how 
to  compute  girders,  arches,  columns,  tanks,  bins,  walls,  con- 
duits and  chapters  on  proportioning,  mixing  and  laying 
concrete,  on  doing  concrete  work  in  freezing  weather,  on 
facing  and  finishing  concrete,  on  waterproofing  concrete, 
on  the  physical  properties  of  concrete,  on  cement  testing 
and  on  concrete  block  manufacture  and  construction. 

This  book  contains  more  text  pages,  more 
drawings  and  more  tables  of  test  data  on  concrete 
and  reinforced  concrete  construction  than  any 
other  book  in  the  world.  It  has  more  new  mat- 
ter—  material  never  previously  published.  This 
work  is  complete,  up-to-date  and  original.  No 
other  book  on  concrete  contains  one-tenth  so 
much  of  the  very  latest  data  on  tests,  theory  and 
practice. 

In  a  two-column  review  of  this  book,  "Manufac- 
turers" Record"  says  :  "There  seems  to  be  no  portion 
of  concrete  or  reinforced  concrete  that  has  not  been 
touched  upon,  and  the  thoroughness  and  carefulness 
with  which  the  author  has  handled  his  subject  should 
make  it  a  valuable  assistant  to  engineers,  architects, 
contractors  and  those  interested  in  concrete  generally." 
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photographing  machinery,  shop  interiors  ami 
manufactured  iroducts  for  trade  and  ad- 
vertising purposes.  Apparatus,  preparation 
of  the  subject,  lighting  and  position,  focus- 
ing, exposure,  copying.  X-ray  or  ghost  pho- 
tographs, development  and  printing  are  dis- 
cussed. A  valuable  article  for  manufactur- 
ers and  others  using  photographs  to  adver- 
tise their  warey. 

New  Refuse  Destructor  for  West  New 
Brighton,  Borough  of  Richmond,  New  York 
City.      Eng,    News.    Xov.    o.    190S:    3    pp. 

Reprint  of  a  report  by  J.  T.  Fetherston, 
describing  general  construction  and  giving 
results  of  official  acceptance  tests  of  this 
refuse  burning  plant.  General  drawings 
are  given  of  destructors  and  destructor 
building  and  diagrams  of  monthly  variations 
in  weight  of  refuse  and  seasonal  variations 
in    calorific    power. 

Cost  of  Building  a  Wire  Fence.  Eng.- 
Contr..    Nov.    25.    190S;    I3    ji. 

Gives  cost  of  building  6. 650  ft.  of  4-wire 
fence. 

Commissions  for  Constructing  Public 
Works.  By  Horace  Andrews.  Mun.  Eng. 
Mag..    Xovember.    1908;    3    pp. 

The  article  discusses  the  question  of 
whether  the  construction  of  municipal  works 
can  best  h^  cared  for  hy  concentrating  the 
responsibility  in  a  Board  of  Public  Works 
or  in  a  single  commissioner.  The  matter 
is  taken  from  a  committee  report  of  the 
Americair  Society  of  Municipal  Improve- 
ments. 

Cost  of  Building  a  Wire  Fence.  Eng- 
Contr..    Xov.    11.    1S0.S:      1-.".    p. 

Gives  costs  of  constructing  4-strand 
barbed  wire  fence. 

Scows  for  Breakwater  Construction.  Eng. 
Rec.    Xov.    I'l.    l&OS:    ^   p. 

A  description  of  scows  used  to  build  a 
breakwater,  equipped  to  dump  large  boxes 
of  stone,  carried  above  the  deck  of  the 
scow.  About  150  tons  of  stone  can  be 
dumped    in    30   minutes. 

The  Testing  Laboratory  of  the  Bureau  of 
Sewers,  Brooklyn,  and  Some  Tests  of  Sewer 
Pipe.      Eng.    Rec.    Xov,    il.    190S;    3   pp. 

The  methods  of  testing  sewer  pipe  and 
some  results  of  the  tests  made  are  given. 
The  tests  made  are  for  an  external  compres- 
sion, an  internal  hydrostatic  pressure.  f<if 
imiiat't    and    absorption. 

Drilling  Holes  in  Brickwork  With  a  Ma- 
chine  Drill.     Eng.-Contr..  Xov.   4.  19U&:    1.3  p. 

Desciibes  briefly  results  of  drilling  holes 
in  brickwork  with  machine  drills.  After 
penetrating  S  to  10  ins.  the  drills  wedged 
and   could    not   be   used. 

The  Present  Status  of  Military  Aeronau- 
tics. By  George  O.  Squier.  Jour.  Am.  Soc. 
M.    E..    December,    190S;    7-1    pp. 

The  author  of  this  paper  is  a  major  in  the 
signal  corps  of  the  U.  S.  Army.  He  tells 
of  the  progress  that  has  been  made  in  aero- 
nautics and  the  present  state  of  affairs  in 
this  country.  England  and  Germany.  Tells 
of  the  balloon  plant  at  Fort  Omaha,  and 
gives  the  general  consideration  that  govern 
the  design  of  a  dirigible  balloon.  Various 
types  of  machines  are  described  and  their 
management  in  the  air  is  commented  upon. 
The  paper  is  well  illustrated  and  a  bibliog- 
raphy is  given  of  aeronautics.  .Also  the 
I."''.  S.  Gov'ernment  specification  for  areo- 
planes   and    dirigible    balloons. 

BOOK  REVIEWS. 

Electric  Motors — Their  Installation,  Con- 
trol, Operation  and  Maintenance, — By  Nor- 
man G.  Meade.  Xew  York:  McGraw  Pub- 
lishing Co.  Cloth,  IVjxTVs  ins.:  pp.  I.i9;  il- 
lustrated;   $1. 

This  is  a  hook  for  the  works  superintend- 
ent and  the  owner  rather  than  for  the  elec- 
trical expert  if  we  interpret  the  purpose  of 
the  author  correctly.  All  mathmematics 
are  eliminated  and  the  text  is  couched  in 
plain  terms  and  so  illustrated  by  diagrams 
and    drawings    that    persons    having    a    very 


moderate  knowledge  of  electric  phenomena 
can  comprehend  the  statements  made.  As 
a  manual  for  the  works  superintendent  the 
book  should  find  favor:  it  is  essentially  prac- 
tical. Beginning  with  the  theory  of  electric 
motors  the  author  discusses  in  succession 
classification  of  motors,  control  and  aux- 
iliary apparatus,  motor-generator  sets,  in- 
stallation, operation,  and  repairs.  Chapters 
\T  and  VII  on  operation  and  repairs  are 
particularly  useful,  hut  the  whole  hnnk  is 
rich   with   hints  and   suggestions. 

The  Design  of  Highway  Bridges  and  the 
Calculation  of  Stresses  in  Bridge  Trusses. — 
Hy  Milo  S.  Kf-tolunn,  .\I.  Xm.  Soc.  C.  E. 
The  Engineering  News  Publishing  Co.,  New 
York.  Cloth:  6x9  ins.;  pp.  544:  illustrated: 
$4. 

Highway  bridge  design  has  been  some- 
what neglected  by  book  w-riters  in  compari- 
son with  railway  bridge  design.  The  rea- 
sons for  this  are  more  evident  than  they  are 
sound,  and  it  is  with  particular  pleasure 
that  we  welcome  Professor  Ketchum"s  ex- 
cellent work.  The  reputation  for  practical 
book  writing  established  by  the  author  in 
'■The  Design  of  Steel  Mill  Buildings"  and 
"The  Design  of  Walls.  Bins  and  Gtain  Ele- 
vators" is  upheld  by  liis  most  recent  book. 
In  this  volume  we  have  an  entirely  modern 
treatise  on  highway  bridge  design;  it  is  a 
complete  treatise  at  least  in  the  sense  that 
the  whole  bridge — substructure  as  well  as 
superstructure — is  considered,  and  that  re- 
inforced concrete,  timber  and  masonry,  as 
well  as  steel,  are  recognized  as  highway 
bridge  materials.  Culvert  design  and  con- 
struction are  also  fully  presented.  Alto- 
gether we  do  not  know  where  highway 
bridge  designers  can  find  elsewhere  so  much 
and  such  good  practical  information  as  is 
given  them  in  this  book.  In  places,  per- 
haps, it  may  appear  to  some  to  have  too 
much  in  mind  the  training  of  the  student  In 
bridge  design  and  too  little  the  needs  of  the 
experienced  designer,  but  on  the  whole  this 
is  no  great  fault  even  when  looked  at  from 
the  viewTJoint  farthest  from  that  of  the 
class  room.  Professor  Ketchurn's  book  is  a 
useful  and  needed  addition  to  tlie  literature 
of   bridge   design. 

The  liook  is  divided  into  three  parts,  the 
first  part  containing  nine  chapters  relating 
wholly  to  stresses  in  steel  bridges.  After  a 
chapter  defining  and  illustrating  types  of 
steel  bridges  the  author  takes  up  in  order 
the  resolution  of  forces,  loads  and  weights 
on  highway  bridges,  stresses  in  beams,  in 
highway  trusses,  in  railway  trusses,  in  lat- 
eral systems  and  in  details.  Both  graphical 
and  algebraic  determinations  of  stresses  are 
explained  in  each  case.  The  chapter  on 
weights  and  loads  is  particularly  good,  nu- 
merous tables  and  diagrams  being  given  for 
determining  weights  for  various  span 
lengths  and  forms  of  girders.  In  Chapter 
IX  the  author  gives  24  problems  in  bridge 
stresses  for  solution.  In  fact  tliere  are  48 
problems,  each  of  the  24  so-called  problems 
giving  one  problem  fully  worked  out  as  an 
example  and  a  second  similar  problem  to  be 
solved  by  the  student.  All  but  four  of  these 
problems  are  new  and  for  the  student  at 
least  they  constitute  one  of  tne  most  prac- 
tically valuable   features  of  the  book. 

The  design  proper  of  highway  bridges  is 
discussed  in  eleven  chapters  comprising  Part 
II  of  the  book.  The  first  five  chapters  treat 
wholly  of  steel  bridge  superstructure,  viz.. 
short  span  beam  and  low  truss  bridges, 
high  truss  bridges,  both  riveted  and  pin- 
connected,  plate  girder  bridges,  design  of 
truss  numbers,  and  details  such  as  floors, 
railings,  etc.  This  section  or  part  is  elab- 
oratel.v  illustrated  with  dimensioned  draw- 
ings. Chapter  XTV^  treats  of  the  design  of 
abutments  and  piers  in  masonrj'  and  rein- 
forced concrete  and  of  steel  tubes.  Then 
follow  chapters  on  stresses  in  solid  masonry 
arches,  design  of  masonry  bridges  and  cul- 
verts and  the  design  of  timber  and   combi- 


Reinforced  Concrete 

A  Manual  of  Practice 

By  ER.NEST  McCLLLOL'GH,  C.  E. 
"pHIS  book  was  written  for  the  practical 
•*•  concrete  worker — the  man  on  the  job — 
who  has  not  the  refiuircmcnls  of  statics  and 
the  theories  of  the  mathematician  at  his 
tongue's  tip  but  who  desires  in  plain  words 
the  fundamentals  of  correct  dcsiKn  ami  the 
I>ractice  of  sound  and  economical  construc- 
tion work. 

Cloth  5x7}  inches;  136  paees'  illustrated; 

price  51.50  net,  postpaid. 

The  .Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  CHICAGO,  ILL, 
13-21  Pnrk  Row.  .SEW  YORK 


Engineering  Work 
In  Towns  and  Cities 

By  ERNEST  MeCULLOUGH,  C.  E. 
npHERE  are  many  special  treatises  on  pav- 
■■■  ing,  water-works,  scwerase.  concrete, 
etc.,  but  this  is  the  only  book  that  deals  »-ith 
all  of  these  subjects  in  the  connected  manner 
in  which  they  come  before  the  City  Engineer. 
The  language  is  plain  and  such  as  can  be 
understood  by  the  average  non-technical 
reader,  thus  making  it  a  book  lor  Mayors, 
Councilmen,  City  Clerks,  and  Street,  Sewer 
and  Building  Conunissioncrs.  etc. 

It  is  invaluable  to  any  person  who  wishes  to 
learn  the  best  methods  and  practises  in  the 
planning  and  carrying  out  of  public  improve- 
ments. 

Cloth.  6x0  inclKs;  510  paKCS;  60  tables;    128  dia- 
grams and  illustrations;  price  $3.00  net,  postpaid. 

The  Alvron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHIC.VGO.  ILL. 
i:>-?l  Park  R..\v    Nrw  V'lUK 


At  Last — Nearly  Ready 

POCKET-BOOK 

FOR 

CIVIL  ENGINEERS 


By 
ALBERT  I.  FRYE,  M.  Am.  Soc.  C  E. 

AFTER  a  lifetime  spent  in  accu- 
mulating materia',  and  nearly 
four  years  of  hard  grinding  work  in 
putting  this  matter  in  shape  for  pub- 
lication, we  are  happy  to  announce 
a  comprehensive  and  up-to-date 
pocket-book  for  civil  engineers — not 
a  scrap  book,  but  a  condensed  treatise 
on  civil  engineering,  filled  with  data 
and  tables  many  of  which  have  never 
before  been  published.  For  instance: 
The  author  spent  12  weeks  of  con- 
stant labor  calculating  and  checking 
one  new  table,  the  need  of  which  had 
been  shown  him  by  his  own  expe- 
rience as  an  engineer. 

Thus  there  is  crowded  into  the  1,200  pages  a 
vast  amctmt  01  matter  that  makes  this  the 
one  book  that  no  civil  eo^neer  or  con- 
tractor can  afford  not  to  have.  It  is  an 
epitome  of  modem  civil  engineering  knowl- 
edge— a  whole  library  condensed  into  one 
flexible  leather  pocket-book. 

Price  onI>  $5  net,  postpaid. 

The  Myron  C.  Ciark  Publishing  Co. 

355  DearboTi  Street.  CHICAGO.  ILL 

P-:i  Park  Row.  NKW  YORK 
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nation  bridgcii.  In  the  desl(;ii  of  masonry 
bridges  nnd  culverts  the  theory  of  rein- 
forced concrete  Is  discussed.  Chapter  XIX 
Is  devoted  to  erection  and  estimates  of 
weights  and  costs  of  highway  bridges.  This 
discussion  of  weights  and  costs  Is  supple- 
mented by  an  example  giving  In  full  tin 
calculations  of  these  Items  for  a  160-fool 
span  Pratt  truss.  Chapter  XXII  gives  Ir. 
detail  the  Investigation  of  the  eniclencles  of 
the  members  of  a  160-ft.  span  pln-connecteil 
highway  bridge.  The  book  closes  with  a 
set  of  general  specifications  for  steel  high- 
way bridges  drawn  by  the  author.  There 
are  also  many  extracts  from  standard  specl- 
flcatlon.s   .siatlercd    through    the   book. 

Bridge  Engineering — Roof  Trusses.  —  A 
Manual  of  Practical  Instruction  In  the  Cal- 
culation and  Design  of  Steel  Truss  and 
Girder  Bridges  for  Railroads  and  Highways. 
Including  Also  the  Analysis  and  Design  of 
Roof  Trusses  and  Other  Details  of  Mill 
Building  Construction.  By  Frank  O.  Dutour, 
C.  E.,  Assistant  Professor  of  Structural  En- 
gineering, University  of  Illinois.  American 
School  of  Correspondence,  Chicago.  Half 
leather;  6V4x9%  ins.;  pp.  254  and  96;  illus- 
trated. 

This  volume  is  made  up  of  the  two  sections 
on  Bridge  Engineering  and  Roof  Trusses,  re- 
spectively, contributed  to  the  "Cyclopedia 
of  Civil  Engineering"  reviewed  in  the 
Monthly  Review  Index  for  Sept.  2,  1908.  The 
text  has  been  "lifted"  bodily  from  the  larger 
work,  preserving  the  separate  paging.  Keep- 
ing in  mind  its  purposes  and  limitations,  the 
Cyclopedia  is  a  creditable  piece  of  work,  and 
Professor  Dufour's  two  sections  on  Bridge 
Engineering  and  on  Roof  Trusses  are  among 
the  best  of  the  several  contributions.  The 
book  will  not  take  the  place  of  the  standard 
works  of  DuBois,  Johnson,  Ketchum,  and 
others,  but  it  does  give  a  simple,  clear  dis- 
cussion of  its  subjects  for  the  student  and 
particularly  for  the  correspondence  school 
student. 

Smoley's  Tables.  —  Parallel  Tables  of  Lo- 
garithms and  Squares,  Angles  and  Logarith- 
mic Functions  Corresponding  to  Given  Bev- 
els, Together  with  a  Complete  Set  of  Five- 
Decimal  Logarithmic-Trigonometrical  Ta- 
bles, for  Engineers  and  Architects.  By  Con- 
stantine  Smoley,  C.  E.  Engineering  News 
Publishing  Co.,  New  York.  Flexible  leather. 
4%x7    ins.:   pp.    458;    illustrated;    $3.50. 

The  present  fifth  edition  of  this  well 
known  book  of  tables  has  been  enlarged  by 
the  addition  of  a  multiplication  table  for 
rivet  spacing  and  tables  of:  (1)  Common 
logarithms  of  numbers  from  0  to  10,000, 
with  tables  of  proportional  parts;  (2)  Lo- 
garithms of  the  same  and  tangent  from  0° 
to  3°  and  of  the  cosine  and  cotangent  from 
87°  to  90°,  varying  by  10  seconds,  with  pro- 
portional parts  for  single  seconds;  (3)  Lo- 
garithms of  the  sine,  tangent,  cotangent  and 
cosine  for  each  minute  of  quadiant  with 
proportional  parts  for  seconds;  (4)  Natural 
functions.  The  additions  enlarge  the  use- 
fulness of  the  book  and  will  be  appreciated 
by  engineers. 

Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines, 
tools  and  supplies  that  they  use.  In  sending 
for  catalogs  reviewed  or  advertised  in 
this  paper,  you  will  confer  a  favor  on  us 
if  you  will  write  direct  to  the  advertisers 
and  state  that  you  saw  the  catalog  men- 
tioned in  Encineexinc-Contracting.  If 
you  are  in  the  market  for  tools,  machinery 
or  supplies,  tell  us  and  we  will  notify 
promptly  the  leading  manufacturers. 

No.  0982.  Rubber  Goods. — Boston  Belting 
Co.,   256   Devon.-ihire  St.,    Huston,    Mass. 

This  is  a  beautifully  gotten  up  catalogue 
of  164  pages,  and  Is  devoted  to  a  description 
of   rubber  goods   manufactured   by   this   well 
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41  in.  X  6i  in.  Cloth;   290  Pages;  Price,  Net,  $2.50 

Manual  of   Reinforced   Concrete 

and  Concrete  Block  Construction 

By  CHAS.  F.  MARSH,  M.  Inst.  C.E.,  M.  Am.  See.  C.  E.,  M.  Inst.  M.  E. 
and  VVM.  DUNN,  F.  R.  I.  B.  A. 

Illustrated  by  11 3  Diagrams  and  Figures 

CONTENTS— Materials.  Construction.  Waterproofing  and  Fire 
Resistance.  Loads,  Bending  Moments,  Etc.  Hollow  Concrete 
Blocks.     Tables,  Diagrams  and  General  Information. 


"Published  for  the  first  time 
will  be  found  diagrams  giving  at 
a  glance  the  safe  superload  on 
slabs  of  various  thicknesses,  spans 
and  reinforcements;  strengths  of 
hooped  columns  according  to  the 
French  Commission's  report,  etc. 
The  new  tables  include  useful  data 


for  obtaining  the  pressures,  etc., 
on  retaining  walls,  bins  and  silos; 
the  spacing  of  stirrups  in  beams; 
sectional  areas  of  metal  per  foot, 
width  of  slab  for  round  or  square 
bars,  etc.  The  subject  of  earth 
and  grain  pressures  has  been  fully 
treated. "--/i.-rtrart/r(7w  thePreface. 
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Tables  of  5  Place  Logarithms 
and  5  Place  Squares 

Of  Fe«(.  Inches  and  32ds  of  Inches  from  0  to  100  Feet 

Also  Table.-i  ol'  Logarithmic  Secants.  Natural 
and  LLgarithmic  Functions,  etc. 

The    ONLY     BOOK    That 
Gives  These  Values  to  lOO  Feet 

By  QEO.  D.  INSKIP 

Flexible  leather,  6x7 J  Ins.;  278  pages;  $3.00 net  postpaid 

THE  MYRON  C.  CLARK  PLBLISHINQ  CO. 
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Theory  and  Design 

I  IF 

Reinforced  Concrete  Arches 

.4    Treati.'ie  for  Fnginccrs   and   Technical  SlitdenLs 

By  ARviD  rf:uterdaul.  sc.  b..  a.  m. 

ChicJ  0/  Bridge  Department.   Engintrring  Depart- 
ment, City  of  Spokane,  Wash. 

'pHE  books  which  have  heretofore  been  pub- 
-*■  lished  on  this  subject  are  either  so  mathe- 
matically abstruse  or  leave  so  much  to  the 
reader  to  demonstrate  for  himself,  that  they 
are  of  little  value  to  the  general  practitioner  or 
to  the  technical  student  whose  mathematical 
ability  is  not  of  exceptional  order.  These 
objections  have  been  overcome  in  this  book. 
Every  principal  is  explained  thoroughly— 
there  arc  no  missing  steps  in  the  mathematics. 
The  book  sfwtild  be  tn  the  hi^ittJs  of  every 
engineer  who  has  concrete  bridges  to  design  and 
of  every  student  of  tht  theory  and  practice  of 
concrete  bridge  design. 

Cloth.  6x9  inches;    132  paecs:  numerous  diaKrams 
and  tables;    price  S^-OO  ncc,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHIC.\G(1,  ILL. 
lJ-:i  Turk  Kow.  .N'KW  YORK 


Practical   Cement   Testing 

ByW.  PURV'ES  TAYLOR.  M.S. C.E, 

Kngineer  la  Charee  of  Philadelphia  MuDlclpal 

TestiDg  Laboratories. 

'T^HIS  is  the  first  practical  and  exhaustive 
^  treatise  on  this  important  subject.  It  has 
already  been  adopted  as  a  text  book  by 
leading  technical  schools. 

Each  chapter containsamlnute description ot  the 
methods  followed  iu  the  author's  laooratory  and 
many  valuable  sueeestlons  as  to  the  "hoW  and 
'  why"  of  cement  testini:.  The  observations  on  the 
interpretation  of  results,  one  of  the  mo?t  difficult 
tasks  of  the  novice,  are  especially  pertinent  and 
are  expressed  in  a  fair  and  conservative  manner. 

The  book  is  so  complete  that  It  can  be  put  in  the 
hands  of  a  youns  engineer  uith  contidencf  that  it 
will  enable  him  to  make  reliabie  tests  on  cement. 
The  wealth  of  phntoeraphs  and  line  cuts  furnish 
the  pictorial  examples  of  how  to  conduct  cement 
tests,  and  the  300  paces  of  texts  are  so  explicit  that 
even  the  most  inexperienced  man  can  soon  leam 
the.irtof  cement  testine.  Yet  the  book  has  not  a 
superfluous  paraeraph. 

Cioih.  6x9  inches:  330  paftes:  142  illustrations: 

5S  tables:  53,00  nft.  posipaid. 

The   Myron  C.  Clark   Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
13-21  Park  Row.  NEW  YORK 
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Engineering-Contracting  Acid  wash  Finish  For  cement  waiks. 

A  Weekly  "Methods  and  Cost"  Jounial  All    acid    wash    liilish    lor    cenicni    walks 

^°^  "' txH^lHrcL^BS^r"'^-  '-s   been   used   dtiring  .he  last   few   years 

ENQINEERINQ   WORLD  ^^  '''^  engineers  of  the  Soutli   Park  Com- 

^^^  mission  of  Chicago.     Its  success  has  been 

CONTRACT  NEWS  ^'"^'^    *''■*'    ''    '^''*   become   by   practice   the 

Published  every  Wednesday  by  Standard   sidewalk  finish  in  all   work   done 

THE  MYRON  C.  CLARK  PUBL.SHING  CO.  'O   "'«  Commission.     Briefly  described,  any 

3SS  Dearborn  Street,  Chicago  time  after  the  surface  mortar  has  set,  the 

Telephone  Harrison  6198  tOp    of   the    Walk    is    flushed    with    a    SoUltion 

New  York  Office:    13-21  Park  Row  of      muriatic      acid      which      after      it      has 

Telephone  5613  cortiandt ^  "workcd"  Sufficiently,     is     washed     off  by 

HALBERT  P.  GILLETTE    .    .    Manac.isg  Editor  Hushing  with  pure  water.     The   acid   wash 

DANIEL  J.  H.\UER."]  etches  the  cement   away  between  the  par- 

r^T^\uiRR\Y            r     •     "    Associate  Editors  tides  of  grit  forming  the  remainder  of  the 

F  A   SMITH.    '         J  surface  mortar  and  leaves  this  grit  partly 

MYROM  C.  CL.\RK    .......      P^^^ident  ^.^         j        jhe    object     of    the    etching    is 

A.  B.  GILBERT    ....    Advertising  Manager  ''                           ,.,           ,           ,  .     ^     „ 

-  merely  to   lay   the  grit  bare  by  taking  off 

SUBSCRIPTIOS'  RATES  (.Payable  in  Advance):—  ihe  skin  coat  of  cement  produced  bv  trow- 

S2.00  a  rear  (51  issues)  m  Untied  Stjies,  Cuba.  Mex-  ,•            .,                     ..•»,.               '      j 

uo    Alaska.  Hawaii.  Guam.  Porio  Rico.  Phihpptnt  cling ;  the  cement  IS  not  eaten  away  deep 

Ista_jds^.£epMic  of  Panama.Canal  Zone  and  Island  ^„ough  tO  loosen  the  grit  or  tO  leave  it 
$3.00  a  year  (S3  issues)  1o  Dominion  of  Canada.  projecting  roughly.  The  result  is  a  walk 
$4  00  a  year  (SI  issues)  to  all  oilier  countries.  whose  surface  is  relieved  of  all  glare, 
ADVERTISISG  RATES  sent  on  application.  shows  no  hair  cracks,  and  is  neither  slip- 
Copy  for  regular  advertising  must  be  received  rousrh 
Tiot  later  than  Friday  preceding  date  of  issue  in  V-'i    "ur   lougu. 

which  it  is  to  appear.       Proposals.;  "Warits    atid  ^y^    [,3^^    made    these    comments    largely 

"For  Sale"  announcements  can  be  inserted  as  lata  .                              ...                                   .          ,. 

as  Tuesday  morning.                                ni  view  of  the  criticisms  urged  againt  this 

.   ,          ^^      K    ■<  <y  i(vi7  -»  •>,>  method  of  sidewalk  finish  by  our  esteemed 

Entered  as  second-class  matter,  .^pnl  17.  1907.  at  thS  ,,,-       .           •          ..,         .,    • 

Post  Office  at  Chicago,  Illinois,  under  act  of  Mardi  contemporary   the     jtngineering   Ivcws     m 

^-  '^""-                                                             I  its  issue  of  Dec.  3,  1908.     The  method  is 

P  O  M  T  Tf  MT  ^  criticised    on    three    points    by    the    News. 

^— -^^— -— ^=^=^=^  First    because    of    its    assumed   great    cost, 

second    because   of  the   possible    injury   by 

Editorial:                                     ,  ,„  „     nM  tlie  acid  to  the  future  growth  of  the  grass 

.•\cid  \\asli  Finish  for  Cement  Walks. 3«9  ,         .,          ,,         j   ^u-  j   u             "-t  •.  • 

The  Blackwell's  Island  Bridge 389  ^'ong  the  walk,  and,  third,  because    if  it  is 

CoNTRETE  Section  •  desirable  to  roughen  the  surface  of  a  con- 
Methods  and  Costs  of  Constructing  crete  walk  *  *  *  it  would  seem  better 
Three  Wooden  Highway  Bridges  to  sprinkle  the  surface  with  coarse  sand  or 
with  Concrete  .Abutments  in  Cuba.  .390  q^arrv  dust  after  the  floating  is  done  and 
Tests  Showing  Loss  bv  Solution  of  i  r  '  .u  .  i  *  •• 
>■  .  •  n  ,  *„"n,.,:„  t;i„  ^01  before  the  cement  has  set. 
Concrete  in  Concrete  Urain  lile.  . .  .oyi 

Earth  and  Rock  Section  :  I"  another  column  of  this  issue  we  give 

The  Cost  of  Operating  and  Maintain-  in  detail  the  cost  of  3,466  ft.  of  •25-ft.  ce- 

ing  an  Electric  Air  Drill  and  Some  ment  walk  recently  constructed  by  the  Chi- 

Suggestions  as  to  the  Advantage  of  South  Park  Commission  on  Michigan 

This    Type    of     Dri  1     for     Trench  °           ,     .        r-       ^   n    i        -ru           »    „f 

Work                                                    -39-  avenue   facing   Grant   Park.     The  cost   of 

Some  Comments  on  Blasting    in    the  materials    and    labor    for    the    acid    wash 

Culebra    Cut.     and     the     Proposed  finish   of  29,395   sq.   ft.    of   this   walk   was 

Close    Spacing   of   Drill    Holes    to  i%  ^ts.  per  sq.  ft.     The  washing  was  done 

Re^oXofDr^'ng  Rock  ¥unn-ei;  and  -^-V   ^ay   labor   by   the  forces   of  the   South 

Some  Comments  on  the  High  Cost  Park   Commission   and   labor  amounted   to 

of  the  Elizabeth  Tunnel 393  aliout   two-thirds   of  the  total   of   1%   cts. 

Ro.\DS  AND  Streets  Section  :  per  sq.   ft.     Under  less  rigid  requirements 

Cost  of  Constructino-  a  •25-ft.  Cement  gg  to  quality  of  finish  than  were  held  nec- 

i*^"' ChicTga^in^!"".?".      .'   .".^"395  ^^^^O-  in  this  very  prominent  piece  of  walk 

Bituminous  Macadam  Road  Construe-  and   by   contract   work    it   is   quite   certain 

tion  in  Rhode  Island  and  Specifica-     _  that  the  labor  item  could  be  materially  re- 

tions  for  the  Work 395  duced.     But  even  a  cost  of  1%  cts.  per  sq. 

General  Section:  ft.  for  the  excellent  quality  of  finish  given 

Method   and  Cost   of    Making    Wash  ^         -  ° 

Borings  on  a  Ship  Canal  Survey. .  .397  by  the  acid  wash  treatment  cannot  be  con- 
Cost  of    Reconnaissance    Survey    for  sidered.  as  the  "Engineering  News"  thinks. 
Railway  Location  in  Alaska  in  Win-  "35    involving   such    expense   that   it   could 

>.*^.L   J  '  ■  ■  r'  '»;■  1  ■ T-'  LI'  V  •'  '.■ ' ;-  hardly  be  recommended  for  general  use." 

Methods   of   Making  Tight  Joints  in  „           .                              r    ,          •  ■          u 

Sewers  401  Regarding  the  nature  of  the  acid  wash 

Underground  Insulation  of  Steam  and  finish  our  New  York  contemporary  is  also 

Hot  Water  Pipes 402  ;„    g^Tor.      Sprinkling    the    unset    surface 

^a'Diag^am^^.°''.°^^*.''."''    ".      "403  "^"^'^   ^^''h   coarse    sand   or   quarry   dust 
Discussions      Before     the      Technical  does  not  "give  exactly  the  same  result  of  a 
League    on    the    Blackwell's    Island  projecting  aggregate     as     the     acid  treat- 
Bridge 405  ment."     The  difference  can  be  best  defined 

^"ERTxo^?HE'^SRS.::;:::;::;:::::t03  P-^ap^  -  the  difference  between  the  snr- 

CATALOGS  Worth  H.wng .406  face  of  a  good  grindstone  and  the  surface 

Copyright,   1908,  by  the  Myron  C.  Clark  Publishing  Co.     All  right.= 


ui  a  piece  of  sand  paper,  the  grindstone 
surface  being  that  given  by  the  acid  wash 
and  the  sand  paper  surface  that  given  by 
sprinkling  with  sand.  No  great  perspccuity 
is  necessary  to  see  which  of  the  two 
is  the  better  surface  for  a  cement  walk. 
The  editors  of  this  journal  have  built  a 
considerable  number  of  cement  walks  and 
have  studied  the  construction  of  a  great 
many  more  than  they  have  built  and  they 
have  never  seen  such  uniformly  excellent 
results  in  surface  finish  as  has  been  ob- 
tained in  the  many  miles  of  park  and  boule- 
vard walks  built  by  the  Chicago  South 
Park  Commission  and  finished  by  the  acid 
wash  process.  As  to  the  injury  to  future 
growth  of  grass  by  the  dilute  acid  slop 
washed  from  the  treated  walk,  we  can  only 
say  that  it  has  caused  no  distress  to  the 
Chicago   South    Park's  authorities. 


The  Blackwell's  Island  Bridge. 

Ill  our  issue  of  Nov.  25  we  published 
an  editorial  on  the  Blackwell's  Island 
Bridge,  commenting  upon  the  form  of  con- 
tract and  the  specifications,  the  condition 
of  the  bridge  as  shown  by  the  reports  of  the 
experts,  Messrs.  Boiler  and  Hodge  and 
Prof.  Burr  (see  Engineeri.\g-Contr.\ctinc 
Nov.  18),  and  the  responsibility  for  these 
conditions.  We  also  asked  that  this  whole 
matter  be  investigated  by  a  board  of  en- 
gineers reporting  to  some  city  officials,  oth- 
er than  the  Bridge  Department.  Up  to  date 
we  have  not  heard  of  such  an  investigating 
board  being  appointed. 

We  also  quote  from  the  contract  showing 
that  the  detail  and  working  drawings  were 
prepared  by  the  contractor,  subject  to  the 
approval  of  the  Bridge  Department,  and 
also  that  the  contractor  was  to  build  a 
bridge  according  to  contract,  specifications 
and  plans  furnished  to  the  contractor  and 
to  the  satisfaction  of  the  Commissioner  of 
Bridges  and  his  engineer. 

We  find  that  some  of  the  statements  con- 
tained in  our  issue  of  Nov.  25,  1908,  in 
reference  to  the  contract  for  the  construc- 
tion of  Blackwell's  Island  Bridge.  New 
York  City,  may  be  misleading  as  to  the  re- 
sponsibility of  the  contractor.  A  careful  in- 
vestigation discloses  the  fact  that  the  work 
was  let  under  circumstances  that  made  the 
contractor  responsible  only  for  the  carrying 
out  of  the  instructions  of  the  Department 
of  Bridges  of  the  City  of  New  York,  the 
designs  and  strain  sheets  having  been  fur- 
nished to  the  contractor  by  the  city. 

The  reports  of  the  consulting  engineers. 
Prof.  W.  H.  Burr  and  Messrs.  Boiler  and 
Hodge  both  indicate  clearly  that  they  paid 
particular  attention  to  the  quality  of  mate- 
rials furnished,  the  character  of  the  work- 
manship and  the  design  of  the  details,  as 
well  as  the  accuracy  of  shipped  weights, 
and  that  in  every  respect  they  found  that 
the  contractor  had  complied  fully  with  the 
requirements.  We  wish  to  set  forth  these 
facts  clearly  in  order  to  correct  any  oppo- 
site impression  which  may  have  been  created 
by  the  article  above  referred  to. 

of  republication  reserved. 


390 


ENGINEERING-CONTRACTING 


Vol.  XXX.    No.  24. 


\Vc  lulicvc  that  the  designing  and  build- 
ing of  the  Blackwell's  Island  Bridge  should 
be  investigated  by  a  board  of  engineers,  and 
this  board  conid  also  sec  that  the  Manhat- 
tan Bridge  will  carry  the  load  it  is  expected 
to  carry,  before  it  is  too  late  to  make  radical 
changes  in  it. 

Elsewhere  in  this  issue  we  print  two  ex- 
tracts from  a  discussion  of  the  Technical 
Lc.iguo  on  this  bridge.  In  these  extracts 
attention  is  called  to  the  method  of  consid- 
ering the  congested  loading  of  the  traffic 
on  the  bridge.  This  is  one  of  the  points  in 
dispute  among  those  responsible  for  the 
"bridge  and  the  expert  engineers  who  re- 
ported on  it.  Attention  is  also  called  to 
the  allowable  stresses  and  strains  in  the 
steel  and  the  general  design  as  originally 
made  by  the  Bridge  Department  and  upon 
which  bids  were  submitted  by  the  various 
bridge  building  concerns.  Wc  believe  these 
discusisons  will  throw  additional  light  on 
the  subject. 


The  City  Council  of  Chicago.  111.,  has 
awarded  the  contract  for  the  general  work 
for  the  construction  of  the  new  city  hall 
to  the  Noel  Construction  Co.,  Baltimore, 
Md.,  at  $3,295,000.  A  comparison  of  the 
■cost  of  the  new  city  hall  on  the  basis  of 
the  accepted  bid  with  the  cost  of  the  re- 
centlv  completed  Cook  County  building 
shows  the   following : 

County.  City. 

General  work   $3,469,3.58.42  $3,295,000 

Marble   .390,911.00       471.000 

Boilers,  etc 20,030.00         27,2-50 

Switchboard 11,604.00  ,5,409 

Coal    and    ash    ma- 
chinery           12,625.40         11,586 

•Generators 14,245 

Grates  and  furnaces.         6,503.90  6.210 

Elevators   107,263.94         96,246 

Pumps,  tanks,  etc...        23,773.05         21,185 
Refrigerating  plant  .         2,675.00  6,975 

Engines    30,164 

Pneumatic  tubes   ...         3,2-55.00           1,795 
Fixed    furniture    ...      114,453.76   

Total   $4,168,513.47  $3,987,065 

Wrecking   and    cais- 
sons         345,790.78       323,975 


Total  to  date $4,514,304.25  $1,311,040 

The  amount  of  the  item  on  fixed  furni- 
ture is  included  in  the  city  general  bid. 


Land  has  been  set  aside  in  Florida  for 
the  first  National  Forest  east  of  the  Mis- 
sissippi River.  The  tract  has  been  named 
the  Ocala  National  Forest.  It  is  located 
in  Marion  County  in  the  eastern  part  of 
Florida  and  has  an  area  of  201,480  acres, 
■of  which  about  one- fourth  has  been  taken 
up  under  various  land  laws.  It  covers  a 
plateau  between  the  St.  John's  and  Ochla- 
•waha  Rivers  and  at  no  point  is  an  elevation 
•exceeding  1.50  ft.  above  sea  level  obtained. 


The  Pennsylvania  R.  R.  has  decided  to 
treat  with  creosote  all  ties  that  are  to  be 
used  in  its  main  tracks. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
dcNclopmcnts  in  the  design  of  reinforced  concrete. 


Methods  and  Costs  of  Constructing  of 

Three  Wooden  Highway  Bridges 

With  Concrete  Abutments 

In  Cuba. 

BY    CHARLES     MCKtRt HER.* 

The  bridges  were  5  meters  or  16.4  ft. 
long  and  were  constructed  of  Acaiia  (see 
article  on  cost  of  highway  bridge  in 
Engineering-Contracting  for  Nov.  11th, 
1908),  a  Cuban  hardwood  which  abounds 
plentifully  in  the  district  where  the  bridges 
were  constructed. 

The  structures,  three  in  number,  were 
built  under  the  supervision  of  the  writer  in 
the  winter,  and  spring  of  1907-08.  They 
were  all  of  the  same  class  and  their  form 
and  dimensions  are  shown  in  the  accom- 
panying drawings.  All  dimensions  are  in 
meters  and  decimals  except  timber  sizes, 
which  are  in  inches. 

The  cement  used  was  .A.t!as  Portland, 
which  cost  $4.50  per  bbl.  placed  on  the 
work.     The  concrete  was  a  wet  mixture  of 


concrete  and  excavation.    The  costs  of  the 
three  structures  were  as  follows: 
Bridge  No.  1 : 

22  cu.  yds.  common  excavation  for  abut- 
ments at  $0,612  =  $1.3.47. 

Total  Cost  per 
Concrete  and    forms.  cost.      cu.  yd. 

31.5  cu.  yds.,   1-3-5  concrete  $234.86    $7,456 

Lumber  for  forms 1.50        .047 

Labor   on    forms,    1   carpen- 
ter 2.4  days  at  $2.-50 6.00        .190 

Mixing  and  placing  31.5  cu. 
yds.  of  concrete 34.4C      1.094 

Total     $276.82    $8,787 

Bridge  Proper:  Total. 

3,100  ft.  B.  M.  Acana  at  $50  per  M.$l-55.00 
Labor,    framing    and     erecting,     6.8 

days  at  $4.25    28.90 

130    lbs.,    bolts,    spikes,    plates,    etc., 

at  $0.16   per    lb 20.80 

Painting    75.00 

Total     $297.70 


Encf-Contr 


Plan    of   Concrete    Abutment. 


1-3-5,  mixed  by  hand  and  well  spaded  and 
tamped  in  place.    The  cost  of  materials  per 
cu.  yd.  of  concrete  was  as  follows : 
1.13  bbls.    of   Atlas    Portland   cement 

at  $4.50   per   bbl $5.08 

0.80  cu.  yds.  of  crushed  rock  at  $2.85 

per  cu.  yd 2.28 

0.48  cu.   yds.   of   river   sand   at   $0.20 

per  cu.  yd 096 


Stmimary : 

Excavation     $  13.47 

Concrete     276.82 

Bridge    279.70 

Superintendence    51.55 


Total     $7,456 

The  lumber  for  the  forms  (250  ft.  B. 
M.,  at  $18  per  M.")  cost  $-1.50  and  was  di- 
vided between  the  three  structures,  making 
a  charge  of  $l.-50  against  each  job. 

The  small  amount  of  excavation  does 
not  indicate  that  solid  rock  was  encoun- 
tered near  the  surface,  but  as  the  founda- 
tion soil  was  firm  only  a  suflficicnt  amount 
was  excavated  to  secure  a  foothold  for  the 
abutments.  The  master  carpenter  was  paid 
$2.50  per  day  and  his  assistants  at  the  rate 
of  $1.75  per  day.  The  charge  for  super- 
intendence includes,  inspection,  laying  out 
of   work,   and   the   foreman's  time   on  the 


Total     $621.-54 

Cost  per  lineal  meter   $124.31 

Cost  per  lineal  foot 37.90 

Bridge  No.  2: 

19.8    cu.    yds.    common    excavation     for 
abutments  at  $0.65  =  $12.87. 

Total     Cost  per 

Concrete   and    forms :  Cost.       cu.  yd. 

24.5  cu.  yds.,  1-3-5  concrete. $183.67    $7.4-56 

Lumber  for  forms  1.50        .061 

Labor  on  forms,  1  carpenter 

2   days   at   $2.50 5,0ll        .204 

Mixing  and   placing  24.5  cu. 

yds.    concrete    28.10      1.147 


•  Apartado  No.  7.  Neuvltas.   Cuba. 


Total     $217.27    $8,868 

Bridge   Proper : 
3,100  ft.  B.  M.  Acana  at  $50  per  M.. $155.00 
Labor,    framing     and     erecting,    7.4 

days    at  $4.25 31.45 
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rio  lbs.  bolts,  spikes,  plates,  etc.,  at 

$0.16    per    lb 20.80 

Painting     75.00 


.$-282.-25 


Total   

Summary : 

E.xcavation     $  12.87 

Concrete     217.27 

Bridge     282.25 

Superintendence     4(i.i'0 


Total     $.J5i).29 

Cost  per  lineal  meter   $111.8() 

Cost   per  lineal    foot 34.10 

Bridge  No.  3: 
20   cu.   yds.   common   excavation    for 

abutments  at  $0.587 $1 1.7 1 

Concrete  and  Forms : 

Total.  Per  cu.  yd. 
27   cu.   yds.   1-3-5   concrete.  .$201.31     $7,450 

Lumber    for    forms 1.50        .055 

Labor  on  forms,  1  carpenter 

2  days  at  $2.50 5.0(1        .185 

Mixing    and    placing    27    cu. 

yds.  of  concrete 30.40       1.126 

Total    .' .  .$238.21     $8,822 

Bridge  Proper: 
3,100  ft  B.  M.  Acana,  at  $oO  per  M.  .$155.00 
Labor  framing  and  erecting,  7.6  days 

at  $4.25  32.30 

130  lbs.  bolts,  spikes,  plates,  etc.,  at 

$0.16  per  lb 20.80 

Painting    75.00 

Total    $283.10 

Summary : 

Excavation    $  11.74 

Concrete    238.21 

Bridge    283.10 

Superintendence    42.85 


Total    $576.90 

Cost  per  lineal  meter $115.18 

Cost  per  lineal  foot 35.12 

Cost    of    31.5    cu.    yds.    concrete    in 

Bridge   No.   1 $275.82 

Cost    of    24.5    cu.    yds.    concrete    in 

Bridge   No.  2 217.27 

Cost    of    27.0    cu.    yds.    concrete    in 

Bridge  No.  3 238.21 


Total  cost   of  83  cu.   yds   of   con- 
crete     $732.30 

Average  cost  of  1  cu.  yd.  of  con- 
crete       8.823 

Total  cost  of  Bridge  No.  1 $  621.54 

Total  cost  of  Bridge  No.  2 559.29 

Total  cost  of  Bridae  No.  3 575.90 


Total   cost  of   three  structures.  .$1,756.73 

Average    cost    585.57 

Average  cost  per  lineal  meter 117.11 

Average  cost  per  lineal  foot 35.70 


A  bill  will  be  introduced  at  the  next  ses- 
sion of  the  Indiana  legislature  providing 
that  plans  for  all  proposed  sewers  and 
water  works  in  Indiana  shall  be  submitted 
to  the  State  Board  of  Health  for  inspec- 
tion. 


Tests   Showing   Loss   by   Solution    of 
Cement  in  Concrete  Drain  Tile. 

IIV    .\.    O.    .V.N'UF.KSuN".* 

In  referring  to  the  question  of  the  fail- 
ure of  ci  ncrete  through  the  solution  of  its 
Portland  cement  bond,  I  submit  the  re- 
sults of  a  few  tests  which  were  carried  out 
in  an  investigation  of  this  subject.  As  the 
series  is  not  as  yet  completed,  only  a  few 
results  will  be  given  which  show  quite 
striking    features. 

Specimens  from  drain  tile  of  various 
ages  were  thoroughly  dried,  brushed  with 
a  stiff  bristle  brush  to  remove  all  loose 
particles,  weighed,  and  then  placed  in  boil- 
ing water  which  was  changed  at  intervals 
of  one  hour  during  the  test.  After  being 
boiled  for  different  periods,  the  speci- 
mens were  dried,  weighed  and  then  re- 
placed in  water  again  for  a  longer  interval 
of  time.     As  the  test  pieces  )yere  subjected 


A3.  23.422  23.480  23.520  23.688 
A5.  28.605  28.516  28.685  28.955 
A7.     33.815        33.855        33.997        34.030 

A2  and  .\3  are  from  20  in.,  and  A5  and 
A7  from  18  in.  cement  drain  which  have 
been  installed  about  four  years. 

An  examination  of  these  results  will 
show  that  at  the  end  of  the  first  hour's  boil,, 
the  decrease,  if  any,  occurs  and  upon  fur- 
ther boiling  the  weight  actually  increases. 
From  the  composition  of  "market"  Port- 
land cement,  the  results  obtained  are  such 
as  may  be  expected,  for  this  material  is- 
a  mixture  of  Portland  cement  and  a  rctard- 
er,  both  being  ground  to  particles  of  vary- 
ing size. 

The  retarder  being  gypsum,  or  a  similar 
substance,  is  quite  soluble  and  with  the 
free  lime  or  cement  which  may  be  soluble 
accounts  for  the  loss  that  takes  place  dur- 
ing the  early  stages  of  boiling.    As  the  tile 


Form   and   Dimensions  of  Wooden    Highway    Bridge. 


to  the  mechanical  as  well  as  the  chemical 
action  of  boiling  water,  a  loss  from  abras- 
ion as  well  as  from  solution  may  occur. 
Results  from  two  different  series  of  tests 
are  herewith  given : 

SERIES  I. 

Wghts. 
Original  Wght.  after      after  boil- 

No.  dry  wght.  boiling  1  hr.  ing  7  hrs. 
16    ...  75.450  g.  74.780  g.  75.260  g. 

24    ... 53.520  g.  53. 112  g.  53.305  g. 

No.  16  is  from  a  16-in.  cement  tile ;  age 
about  60  days ;   mixture   1   to  3%,  new-. 

No.  24  is  from  24-in.  cement  tile ;  age 
about  two  years ;  mixture  1  to  4.  This 
tile  has  laid  along  line  of  ditch  for  about 
two  years. 

SERIES   II. 

Wt.    \Vt.  after 

Original     Wt.  after      after  boil-  boiling 

Xo.     dry  wt.  boiling  1  hr.  ing  5  hrs.     15  hrs. 

A2.     27,800  g.    27.604  g.    27.865  g.     27.860  g. 


•Secretary  Des  Moines  &  Sioux  City  R.  R. 
Lalie  City.   Iowa. 


from  which,  the  specimens  in  Series  I  were 
taken,  arc  comparatively  new  and  had  not 
been  subject  to  the  action  of  percolating 
water,  a  larger  decrease  in  weight  is  ob- 
tained than  from  those  used  in  Scries  II,. 
which  have  been  used  for  drainage  pur- 
poses for  several  years  and  probably  had 
lost  the  greater  part  of  their  soluble  com- 
ponents. 

The  increase  in  weight  which  is  secured 
upon  prolonged  boiling  may  be  due  to  the 
variation  in  size  of  grains  in  Portland  ce- 
ment. The  rapidity  of  chemical  action  is 
dependent  upon  temperature  and  size  of 
grain,  the  time  and  moisture  being  constant. 
As  but  half  of  "market"  cement  is  sup- 
posed to  be  ground  fine  enough  to  possess 
settling  qualities  under  normal  conditions, 
the  remainder  will  probably  hydrate  if 
kept  in  contact  with  moisture  for  a  suf- 
ficient length  of  time  or  if  subjected  to  a 
high  temperature  for  a  shorter  interval  of 
time.  The  specimens  being  subjected  to 
the  hot  w-ater,  it  is  probable  that  many  par- 
ticles hydrated  which  because  of  their  size 


39^ 


ENGINEERING-CONTRACTING 


Vol.  XXX.    No.  24. 


are  iiol  able  lu  take  up  water  anil  set  iimler 
normal  conditions.  Whctlicr  or  no  this 
retarded  setting  results  in  an  increase  in 
.strength  of  concrete  can  be  determined  l)y 
a  scries  of  tensile  and  crushing  tests  upim 
specimens  which  have  been  subjected  to 
water  at  a  hinh  temperature.  The  speci- 
mens subjected  to  tlie  tests  outlined  show- 
no  signs  of  disintegration. 

These  tests  tend  to  show  the  advisability 
of  using  great  care  in  securing  the  condi 
tions  most  favorable  to  the  setting  of  the 
maxinuim  an-.ount  of  Portland  cement  at 
the  time  of  its  manufacture  into  concrete. 
But  little  dependence  upon  retarded  set- 
ling  for  increase  in  strength,  should  be 
placed  as  this  is  a  doubtful  factor,  the 
tests  in  Series  11,  illustrating  that  even 
after  four  years  exposure  to  moisture  tliere 
is  considerable  material  in  the  concrete 
that  has  not  completely  hydratcd.  These 
experiments  may  also  point  towards  the 
advisability  of  using  steam  and  water  at 
higher  temperatures  for  mixing  and  curing 
of  concrete,  thereby  increasing  the 
amcunt  of  useful  bonding  material  in 
"market"'  Portland  cement. 

The  experiments  cited  throw  but  little 
light  on  the  subject  of  the  solubility  of 
Portland  cement,  as  the  increase  in  weight 
obtained  results  from  the  diflference  be- 
tween the  loss  due  to  solution  and  abrasion 
and  the  gain  due  to  hydration.  .'\s  none 
of  the  tests  were  carried  to  the  point  where 
hydration  was  completed,  no  loss  in  weight 
could  be  determined. 


The  Secretary  of  the  Treasury  on  Dec.  7 
transmitted  to  conoress  the  book  of  esti- 
mates of  appropriations  required  for  the 
services  for  the  fiscal  year  ending  June  30, 
1910.  The  followinsr  shows  by  departments 
the  estimates  for  the  fiscal  year  1910  and 
the  appropriations  for  the  fiscal  year  1909. 
the  latter  including  the  deficiency,  miscella- 
neous and  permanent  annual  appropria- 
tions : 

Esti-         .^pprooria- 
mates  tions 

Objects—  for  1910.       for  1909. 

Legislative $  13,178,178    $  14,124,580 

Executive 415,510  44O..510 

State   department.       4,,320,39.5  4,413,409 
Treasury     depart- 
ment      190,896,045      235,000,675 

War    department.  234,093,150      193,328,110 
Navy  department.   137,510,388      133,100,401 
Interior       depart- 
ment    200,532,151      212..390.745 

Postoffice     depart- 
ment         1,71 1,040  l,737,45i1 

Department  of  ag- 
riculture         18,817,020        15,780,249 

1  )cpartment  of 

commerce       and 

labor   13.043,815        11,.344,10:> 

Department         of 
justice 9,890,020        10,903,087 


Earth  and  Rock  Section 


Note:  I  his  Section  isclcNotcd  to  niclliiids  and  co.sts  of  c\taNatin>j  earth  and 
rock  and  building  enihankincnts.  It  will  cover  the  grading  of  road.s  and  rail- 
roads, diking  and  canal  work,  drcdning,  building;  rcserxoir.s  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarr_\ing    e;c. 


i  otals 


.$824,408,948    $832,629,393 


The  Cost  of  Operating   and   Maintain- 
ing an  Electric  Air  Drill  and  Some 
Suggestions  as  to  the  Advan- 
tages of  This  Type  of  Drill 
for  Trench  Work. 

We  are  indebted  to  Mr.  W.  I..  McLaugh- 
lin, general  manager  of  the  Mogul  Mining 
Co.,  of  Deadwood,  South  Dakota,  for  the 
following  information  regarding  the  work- 
ing of  an  Ingcrsoll- Temple  electric  air  drill, 
made  by  Ingersoll-Rand  Co..  \cw  York. 
Eor  a  description  of  this  drill,  which  is  not 
an  electric  drill,  but  an  electric  air  drill, 
see  ExGi.NEERiNG-Co.\7R.\CTiNr..  May  27, 
1908,  p.  318. 

The  electric  air  drill  consists  of  an  elec- 
tric motor  that  runs  an  air  pulsator,  which 
furnishes  air  to  the  drill,  which  is  mounted 
either  on  a  tripod  or  column.  The  drill 
strikes  a  very  powerful  blow,  and,  for  this 
reason,  the  bits  are  blunter  or  thicker  to 
avoid  breakage.  The  drill  used  by  the  Mo- 
gid  Mining  Co.  was  a  No.  4D.  For  this  type 
of  machine  a  4  H.P.  motor  is  used.  The 
drill  cylinder  is  4%  ins.  in  diameter.  The 
length  of  the  stroke  is  7  ins.  The  machine 
is  adapted  to  drilling  vertical  holes  to  a 
depth  of  10  ft.  Its  work  will  compare  fa- 
vorably with  a  2%  in.  diameter  steam  or  air 
drill. 

During  the  month  of  June,  1908.  the  Mo- 
gul Mining  Company  used  this  drill  for 
cross  cutting  work  in  their  mine.  During 
the  inonth  the  drill  was  worked  for  99  hrs. 
.After  the  first  20  days  work  a  new  man 
was  put  to  running  the  machine,  with  the 
result  that  for  3  or  4  days  less  work  was 
done  by  the  machine,  but  after  that  he  was 
able  to  operate  it  at  the  average  of  the 
drilling  record.  In  all,  555  lin.  ft.  of  hole 
were  drilled.  This  gives  a  rate  of  5.0  lin. 
ft.  per  hour. 

The  cost  of  oper.itiiig  the  drill  was  as 
follows : 

1  miner,  99  hrs.,  at  50  cts $49.50 

1  helper,  99  hrs.,  at  25  cts 24.75 

Total    $74.25 

A  miner  and  his  helper  operated  the  ma- 
chine. This  gives  a  cost  of  13.4  cts.  per  lin. 
ft.  The  cost  for  the  power  used  is  almost 
negligible,  Mr.  McLaughlin  states,  and  for 
the  conditions  in  their  mine  this  machine 
effects  a  great  saving  over  the  drill  run  by 
the  ordinary  air  compressor.  The  rock 
drilled  was  quite  hard,  and,  considering  the 
rates  of  wages  paid,  the  cost  is  very  rea- 
sonable. 

The  cost  of  maintaining  the  <lrill  for  the 
first  10  months  was  as  follows: 


.Ww   |j;irls   bought: 

0  springs ■$  2.01 

1  air  gage   2.65 

12  cup  leathers  2.40 

l-ittings   10.25 

Total    $17.31 

Labor    39.00 

Grand  total   $56.31 

I"or  the  first  two  months  no  repairs  were 
made  to  the  drill.  The  average  monthly 
cost  of  repairs  to  the  drill  was  $5.03,  This 
makes  a  little  over  1  ct.  per  lin.  ft.  of  hole 
drilled  during  June,  as  a  charge  for  drill 
maintenance.  This  is  a  low  cost,  especially 
when  it  is  remembered  that  in  comparing 
this  cost  with  others,  the  cost  of  maintain- 
ing and  repairing,  the  power  plant  needed 
for  other  style  of  drills,  must  be  included. 

City  contractors  always  have  an  electric 
current  available,  and  they  should  find  the 
electric  air  drill  especially  adapted  lor  drill 
purpose.  It  is  still  a  common  thing  to  find 
contractors  for  sewer  and  water  pipe 
trenches  doing  all  their  rock  drilling  by 
hand.  There  is  scarcely  any  class  of  rock 
work  that  requires  so  many  lineal  feet  of 
drill  hole  per  cubic  yard  as  narrow  trench 
work,  yet,  in  the  face  of  this  fact,  hand 
labor  is  extensively  employed  by  city  con- 
tractors. The  principal  reason  for  this  ad- 
herence to  hand  drilling  is  found  in  the 
fact  that  the  installation  of  a  power  plant 
■ind  pipe  lines,  followed  by  the  frequent 
shifting  of  the  plant  along  the  street,  runs 
up  the  cost  of  steam  drilling  in  narrow- 
trench  work  to  a  point  that  is  frequently 
above  the  cost  of  hand  drilling.  Then,  too. 
there  is  often  a  lack  of  room  in  the  street 
for  installing  the  steam  boiler,  etc. 

It  seems  to  the  editors  of  Encixekri-nx- 
CoNTR.-\CTiNG  that  a  drill  of  the  type  de- 
scribed in  this  article  is  admirably  adapted 
for  rock  trench  work,  for  the  electric  cur- 
rent can  be  tapped  at  intervals  and  a  long 
coil  of  insulated  wire  be  used  to  feed  the 
small  motor  of  the  air  pulsator  that  op- 
crates  the  drill.  There  is  no  cumbersome 
power  plant  to  install  and  shift,  and.  in- 
stead of  a  heavy  pipe  line,  there  is  simply 
;i  light  line  of  wire  that  conveys  the  cur- 
rent. 


The  $30,000,000  issue  of  Isthmian  Canal 
bonds  has  been  sold  at  an  average  of 
$102.4:308.  The  lowest  accepted  bid  was  at 
$102.2778.  There  were  159  accepted  bids 
amounting  to  $30,000,000 ;  072  bids  were  re- 
jected amounting  to  $72,808,800.  The  total 
n\miber  of  regular  bids  therefore  was  831, 
subscribing  for  $102,808,800.    ' 


December  9,  1908. 
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Some   Comments  on  Blasting  in  the 

Culebra   Cut,   and   the    Proposed 

Close  Spacing  of  Drill  Holes 

to  Prevent  Misfires. 

An  explosiun  i.ci'iirrcd  Oct.  8  in  the 
Culebra  cut  on  the  Panama  Canal,  near 
Empire,  in  which  five  men  were  killed  and 
eight  men  injured.  The  cause  of  this  ac- 
cident was  tliought  to  be  a  misfired  hole, 
as  a  steam  shovel  was  making  a  cut  through 
some  recently  blasted  material  when  the 
explosion  occurred.  It  was  thought  that 
the  dipper  must  have  struck  the  cap  or  ex- 
ploder  of  an  une.xploded  charge. 

This   lamentable   accident   and   a   second, 
which   is   thought   to  have   been   caused   by 
lightning  striking  the  lead   wire  of  a  blast 
to  be  made  at  Mindi,  have  caused  the  of- 
ficials  on   the   Isthmus  to   urge  great  care 
in  managing  the  work  of  blasting,  so  that 
such  accidents  will  not  occur.     The  "Canal 
Record"    in    describing    a    conference    be- 
tween  the   engineers  of  the   Central   Divi- 
sion and  the  steam  shovel  runners  and  the 
powder  inen  at  work  in  Culebra  cut  states : 
"In    addition    to    the    precaution    already 
taken,   the   commission   has  cabled   for   fif- 
teen galvanometers,   to   be   used   in  testing 
the  fuses,  and  for  48  additional  Star  drills. 
The  galvanometers,  added  to  those  already 
in   use,   will  make  the  number  25   for  the 
Central    Division,    and    each    powder    man 
in   the  cut   will   be   supplied   with  one.      It 
will   be   his  duty  to  test   each   fuse  before 
it   is   placed  in  the  dynamite  cartridge;  to 
test  it  after  the  hole  is  loaded  ;  and  finally, 
when   wires   have  been   strung  to  the   bat- 
tery, to  test  the   circuit   again  in  order  to 
see   that   the   current    will    enter    the   fuse. 
This    will    insure    against    defective    fuses. 
In  order  to  fire  charges  which  may  escape 
explosion  when  the  current   from  the  bat- 
tery is  turned  on,  holes  will  be  drilled  12 
ft.    apart,    after    the    arrival    of    the    extra 
drills,  instead  of  20  ft.,  as  is  usual  at  pres- 
ent,  and   thus    each   hole   will   be   so    close 
to   its   neighbor   that    even    though   one   of 
them  should  not  explode  when  the  current 
is  applied,  the  detonation   from  the  nearby 
hole   will  set  off  the  charge  of  dynamite." 
The  testing  of  electrical  exploders,  both 
before  and   as  they   are  being  used,   is  an 
excellent  method  of  detecting  exploders  in 
which   the   bridge   is  broken.     The   use   of 
some   kind   of  a   galvanometer   is  certainly 
to  be  recommended  to  all  users  of  explo- 
sives.    There  are  on  the  market  several  of 
these   instruments  and   some  of   them   are 
made  to  be  conveniently  carried  in  either 
the  coat   or  hip   pocket,   so   that  they  are 
always   on  hand  to  be   used.     Their   small 
cost   is    quickly   repaid   when   they   prevent 
the  use  of  one  poor  exploder,  as  the  time 
lost  by  the  men  leaving  the  work  a  second 
time,    the    time   lost   drawing   the    tamping 
in  a  deep  hole  and  placing  a  new  exploder, 
to   say   nothing   of   the   inefficient   blasting 
caused  by  a  misfired  hole  when  blasting  in 
series,  amount  to  much  more  than  the  price 
of  one   of  these   small   instruments. 

The  decision,  however,  to  space  the  drill 


holes  closer  than  the  spacing  now  used, 
namely,  "in  ft.  reduced  to  about  12  ft.,  in 
order  to  prevent  misfires,  is  to  be  con- 
denuicd  in  no  uncertain  terms.  In  rare  in- 
stances, if  ever,  will  close  spacing  prevent 
misfires,  whereas  such  close  spacing  w'ill 
almost  triple  the  cost  of  drilling  per  cubic 
yard   of   rock. 

Indeed,  the  chance  of  accidents  from 
misfires  will  be  increased  threefold  by  the 
very  effort  to  reduce  accidents  from  mis- 
fires, for  there  will  be  three  times  as  many 
blast  holes  and  three  times  as  many  ex- 
ploders  that    may   not   explode. 

With  drill  holes  spaced  20  ft.  apart,  each 
lineal  foot  of  drill  hole  breaks  20X20  = 
■400  cut.  ft.  of  rock.  With  drill  holes  12 
ft.  apart,  each  lineal  foot  of  drill  hole 
breaks  only  12  X  12  =  144  cu.  ft.  of  rock, 
or  one-third  as  much  as  with  the  20  ft. 
spacing.  Therefore  the  cost  of  drilling 
will  be  tripled,  and  it  will  be  found  that 
a  greater  expense  for  explosives  will  be 
incurred. 

If  life  saving  could  be  accomplished,  all 
this  added  expense  would  be  justified,  but 
not  a  single  life  can  be  saved,  for  the  rea- 
soning that  has  led  to  the  proposed  12  ft. 
spacing  of  drill  holes  is  erroneous. 

The  writer  has  had  holes  spaced  much 
closer  than  12  ft.,  wdiere  the  character  of 
the  rock  necessitated  close  spacing,  yet  the 
exploding  of  one  blast  did  not  set  off  an- 
other. In  one  instance  he  remembers  holes 
about  10  ft.  deep  spaced  4  ft.  apart,  yet 
one  hole  misfired,  owing  to  a  defective  ex- 
ploder, and  the  charge  was  not  detonated 
by  the  explosion  of  the  two  holes  on  either 
side  of  it.  This  is  an  example  in  open  cut 
work.  Every  mining  engineer  and  tunnel 
builder  knows  that,  in  blasting  out  mining 
tunnels  and  tunnel  headings,  holes  arc 
spaced  very  near  together  and  that  the 
holes  are  often  fired  in  groups  after  all  the 
holes  are  loaded,  yet  the  exploding  of  one 
group  of  holes,  although  they  are  very  close 
to  another  group,  dees  not  explode  the 
second  group.  In  tunnel  work  of  this  kind 
the  holes  are  not  always  sprung,  but  in 
open  cut  work  they  are  generally  sprung, 
yet  one  hole  will  not  explode  another  ex- 
cept by  an  accident. 

This  is  especially  so  when  dynamite  is 
used.  Seams  and  rifts  of  the  rock  are 
opened  up  by  springing  holes,  and,  if  black 
powder  is  used,  the  grains  in  large  num- 
bers often  enter  these  seams  and  rifts; 
but,  when  dynamite  is  used,  seldom  more 
than  the  chamber  is  filled.  When  black 
powder  is  used  and  when  it  enters  old 
seams  and  rifts,  there  is  a  greater  possi- 
bility that  one  hole  will  help  to  ignite  an- 
other, but  even  then  the  chances  are  against 
it. 

At  Panama,  however,  the  blasting  is  be- 
ing done  to  a  great  extent  with  dynamite, 
for,  during  the  past  year,  nearly  9,000.000 
lbs.  of  dynamite  have  been  bought,  while 
only  about  54,000  lbs.  of  black  powder  were 
bought. 

The  fact  that  well  drilling  machines  are 


being  used  to  drill  the  blast  holes  would 
seem  to  indicate  that  large  deep  holes  are 
drilled,  then  sprung  and  afterwards  blasted. 
If  the  blasting  is  not  being  done  in  this 
manner  it  should  be.  Under  these  circum- 
stances it  is  a  waste  of  money  to  use  dyna- 
mite except  for  springing.  (We  believe 
we  are  correct  in  stating  that  40  and  60 
per  cent  dynamite  is  being  used  in  the 
canal  blasting.)  The  most  economical 
blasting  that  can  be  done  for  loosening 
such  material,  to  be  moved  with  steam 
shovels,  is  to  spring  the  holes  by  dyna- 
mite, although  at  times  either  black  pow- 
der or  Judson  will  serve  better  for  this 
purpose,  especially  if  the  hole  is  to  be 
sprung  a  number  of  times,  and  to  shoot 
tlic  holes  with  either  black  powder  or  Jud- 
son. 

Black  powder  should  be  used  in  very 
large  blasts  that  are  meant  to  throw  down 
and  out  of  position  large  quantities  of  ma- 
terial, while  Judson  is  preferable  when  it 
is  only  meant  to  shake  up  and  loosen  small- 
er quantities,  especially  if  the  blast  is  to 
be  made  close  to  the  .shovel.  Dynamite 
will  be  needed  to  break  up  the  boulders 
that  arc  thrown  out,  and  there  will  be,  as  a 
rule,  more  boulders  to  break  when  black 
powder  is  used  than  when  Judson  powder 
is   used. 


Records   of    Driving     Rock    Tunnels 

and  Some  Comment  on  the  High 

Cost  of    the   Elizabeth 

Tunnel. 

One  of  the  daily  papers  of  Los  .\ngeles, 
Cal.,  states  that  the  world's  record  for 
rock  tunneling  was  broken  on  the  Los 
Angeles  aqueduct  in  October,  when  the 
force  of  workmen  employed  at  Elizabeth 
Lake  drove  400  ft.   from  the  south  portal. 

The  Elizabeth  tunnel  is  to  carry  the  wa- 
ters of  the  Los  Angeles  aqueduct  through 
the  crest  of  the  Coast  Range,  and  is  to  be 
about  5  miles  long.  The  section  of  the  tunnel 
is  12x12  ft.  The  work  is  being  done  by  day 
labor  frrccs  in  bringing  the  Oricus  River 
water,  as  an  additional  water  supply,  to 
Los  Angeles.  The  entire  project  is  esti- 
mated to  cost  about  $23,000,000. 

1  he  cost  of  driving  this  tunnel  has  been 
$35.81  per  lin.  ft.  according  to  published  re- 
ports, and  includes  labor  and  materials, 
but  does  not  include  the  lining  of  the  tun- 
nel. A  bonus  is  being  paid  to  the  men  for 
all  work  in  excess  of  a  given  amount,  and 
the  above  cost  per  lineil  foot  includes  this 
bonus. 

To  those  who  are  well  informed  on  rock 
tunneling  it  is  useless  to  state  that  466  ft. 
from  one  portal  is  not  the  world's  record 
for  a  month's  driving,  as  on  a  number  of 
tunnels  in  Europe  much  greater  distances 
have  been  driven  in  a  month.  However,  it 
does  stand  as  the  best  month's  record  for 
work  of  this  character  in  America,  yet 
one  record  for  a  week's  work  on  the  Xcw 
Croton  .\qneduct  tunnel  of  New  York  City, 


394 


ENGINEERING-CONTRACTING 


Vol.  XXX.    No.  24- 


was    l'-'7   ft.,  tquivak-iit   to   a   nunithly   rale 
of  550  fl. 

In 'view  of  the  interest  that  the  Los  An- 
geles worl<  has  aroused  in  rock  tunnels  wc 
publish  the  following  records  made  in  vari- 
ous tunnels.  The  following  arc  the  rec- 
ords made  per  month  in  European  tunnels 
of  note : 

Max.  progress  of 

single  heading 

Name  of  tunnel.  Location,     in  ft.  per  mo. 

Mt.    Ccnis    Alps  -'97 

St.  Gothard  .''tips  436 

Ricken    Switzerland  4G1 

Bosfniek    Austrian  Alps  546 

Taiiren   Austria  548 

Karawanken     ..\ustr'n  .Alps  5-53 

Loetschberg    ...Switzerland  574 

Albula    Alps  607 

.Arlberg    Alps  641 

Simplon     Alps  685% 

The  world's  record  has  been  made  in 
driving  the  Simplon  tunnel.  In  many  of 
these  tunnels,  more  than  500  lin.  ft.  of 
heading  were  driven  during  many  months, 
and  in  some  cases  an  entire  year's  work 
averaged  over  500  lin.  ft.  M\  of  these  tun- 
nels were  driven  with  a  bottom  heading, 
except  the  St.  Gothard,  which  was  driven 
according  to  the  American  practice,  with  a 
top  heading.  Special  attention  is  directed  to 
the  record  of  the  Ricken  tunnel,  in  which 
hand  drilling  alone  was  used.  In  the  other 
nine  tunnels,  machine  drills  of  different 
types  were   used. 

The  following  records  have  been  made 
on  .\merican  tunnels. 


°l 

a: 

£1 

c 
c 

■3 

z 

s 

s 

tjj 

Musconetung 

N.J. 

144 

Machine 

R.  R. 

Nesquehoning 

Penn. 

165 

R.  R. 

Hoosac 

Uass. 

184 

R.  R. 

Busk 

Colo. 

202i 

R.  R. 

Central 

Colo. 

222 

Machine 

Mining 

New  House 

Colo. 

244 

Hot  Time  Lat- 

eral 

Colo. 

260 

Stampede 

Wash. 

274 

R.  R. 

Cascade 

301 

R.  R. 

Aspen 

Wyo. 

306 

R.  R. 

Melones 

Cal. 

307 

Mining 

Bitter  Root  Mt. 

Mont. 

333 

R.  R. 

Niagara  Falls 

Power  Co. 

N.  Y. 

338 

Power 

Ke'logg 

Idaho 

354 

Mining 

Ouray 

Colo. 

359 

Ophelia 

395 

Raton 

" 

412 

Augers 

R.  R. 

Sutro 

Nev. 

417 

Machine 

Drainage 

Gunnison 

Colo. 

449 

Irrigation 

Elizabeth 

Cal. 

466 

W.  Works 

New    C rot  on 

Aqueduct 

N.  Y. 

550 

W.  Works 

The  Elizabeth  tunnel  holds  the  record 
for  a  month's  work,  as  the  New  Croton 
.Aqueduct  tunnel's  record  is  estimated  from 
their  best  week's  run  of  127  ft.  It  is  in- 
cluded in  this  list  as  this  week's  record 
seems  to  be  best  work  done  in  an  American 
tunnel  that  has  appeared  in  print. 

The  record  in  the  Elizabeth  tunnel  at  Los 
Angeles  was  made  in  3  shifts  of  8  hrs.  each. 
The  record  at  Ouray,  Colo.,  of  359  ft.,  was 
made  in  two  8-hr.  shifts.  The  other  rec- 
ords were  made  either  in  three  8-hr.  shifts 
or  two    10-hr.   shifts. 

The  records  given  are  for  the  complete 
tunnel,    where    the    section    is    small,    and 


only  fur  the  heading  wlicn  the  section  is 
large,  as  in  the  railroad  tunnels,  and  for 
work  done  in  one  heading  only.  In  many 
cases  the  average  month's  record  nearly 
equaled  the  best  month's  work. 

The  following  table  gives  the  cost  of  the 
work  in  six  of  these  tunnels: 


Eiiguiecr  of  the  Los  ,\ngcles  .-Xqueduct  in' 
commenling  on  this  work  in  Engineering 
News  states : 

"The  base  rate  on  the  bonus  system  em- 
ployed is  ><  ft.  per  day,  or  248  ft.  for  a  31 
day   month.     For   each   foot   in  excess  of 


Maximum 
of  single 
Location,  ing  in  ft. 
244 


Xame  of  tunnel. 

New    Anese    Colo 

Melones    Mines    Cal.  307 

New    Croton    Aqueduct N.  Y.  550 

Ouray     Colo.  359 

Elizabeth    Cal.  466 

Hot  Time  Lateral Colo.  260 


progress 
head-       Size 
per  mo.      ft. 

12x12 
7x8 

10x14 
7V4x7% 

12x12 
.5x7% 


Cu.  yds. 

per 
lin.  ft. 
5.3;! 
2.117 
5.20 
2.(J8 
5.33 
1.40 


Cost 
per 

lin.  ft. 

$21.45 
11.02 
27.66 
12.02 
36.81 
13.50 


Cost 

per 

cu.  yd. 

$4.02 
5.32- 
5.3? 
5.87 
6.90- 
9.64- 


A\\  of  these  tunnels,  with  the  exception 
of  the  New  Croton  Aqueduct  tunnel,  are 
located  in  the  southwest,  but  this  tunnel  is 
given  as  it  has  nearly  the  same  area  in 
cross  section  as  the  Elizabeth  tunnel.  A 
glance  at  this  table  shows  the  exceedingly 
high  cost  of  the  Elizabeth  tunnel.  Five  of 
these  si.x  tunnels  are  built  under  some- 
what similar  conditions  as  to  labor,  char- 
acter of  the  rock  and  location  in  an  arid 
country  with  poor  facilities  for  transpor- 
tation, yet  only  one  tunnel,  the  Hot  Time 
Lateral,  cost  more  than  the  Elizabeth  tun- 
nel, and  it  will  be  noticed  that  the  area  of 
its  cross  section  is  less  than  half  that  of 
the  Elizabeth  tunnel.  This  feature  alone 
would  add  considerably  to  its  cost  per 
cubic  yard,  but,  in  addition,  economy  was 
sacrificed  for  speed,  and  men  were  worked 
in  this  small  tunnel  to  a  disadvantage  in 
order  to  hurry  the  work.  It,  too,  was  done 
by  the  day  labor  system. 

It  will  be  noticed  that  the  New  House 
tunnel  is  the  same  size  as  the  Elizabeth 
tunnel.  The  New  House  tunnel,  as  well 
as  the  New  Croton  .Aqueduct,  was  done  by 
contract,  and  a  comparison  of  the  cost  per 
cubic  yard  for  the  rock  excava*'"'^"  cV./^ws 
the  high  price  the  city  of  Los  .Angeles  is 
paying  for  doing  this  important  work  by 
day  labor,  in  spite  of  the  fact  that  it  is 
unusually  well  managed  for  a  day  labor 
job. 

The  New  House  tunnel  resembles  the 
Elizabeth  tunnel  in  many  respects.  Both 
are  about  5  miles  long,  and  both  of  the 
same  size,  and  we  believe  both  tunnels  are 
through  porphyry  rock.  The  cost  given 
for  the  New  House  tunnel  is  the  average 
for  the  entire  work,  while  the  Elizabeth 
tunnel  is  for  the  best  month's  work  in  one 
end,  and  when  the  haul  on  the  excavated 
material  is  short.  In  both  of  these  tun- 
nels Water  Lcyner  rock  drills  have  been 
used.  In  the  Elizabeth  tunnel  the  drills 
are  of  the  Model  6A  type.  The  cost  of 
the  Elizabeth  tunnel  is  already  70  per  cent 
greater  than  that  of  the  New  House,  and 
when  it  pierces  the  mountain  to  a  greater 
depth  the  cost  will,  no  doubt,  increase. 

The  bonus  paid  the  workmen  in  the 
Elizabeth  tunnel  does  not  add  to  the  cost, 
as   Mr.    J.    B.    Lippincott,   Assistant    Chief 


this  amount  each  man  working  in  the  tun- 
nel continuously  during  the  month  is  paid 
40  cts.  As  the  cost  per  day  for  driving  the 
tunnel  is  practically  a  fixed  amount,  the 
faster  the  work  is  driven  the  less  the  cost 
per  ft  becomes.  [.Also  the  less  the  cost  per 
cu.  yd. — Editors].  The  saving  to  the  city 
in  fast  work  is  shared  with  the  men  by 
this  means.'' 

The  cost  for  this  Elizabeth  tunnel  work, 
in  comparison  with  other  jobs  in  the  south- 
west, is  high,  although  the  rock  work  on 
the  Gunnison  tunnel,  which  is  being  done 
by  the  Reclamation  service  by  the  day  la- 
bor system  is  costing  more,  but  the  head- 
ing is  smaller,  namely,  8x12. 

Contract  work  is  being  done  more  cheap- 
ly, and  we  have  no  doubt  that,  if  the  city 
of  Los  Angeles  will  change  their  method 
from  the  day  labor  to  the  contract  system, 
they  will  be  greatly  the  gainers  by  the 
change. 

The  engineers  estimated  this  tunnel  work 
would  cast  $66  per  lin.  ft.  exclusive  of  lin- 
ing. Upon  what  they  based  this  high  es- 
timate we  do  not  know  unless  it  was  on 
other  day  labor  jobs.  If  the  work  is  con- 
tinued by  day  labor,  this  high  estimated 
cost  mav   ultimately  be  reached. 


The  Chicago  Architectural  Club,  84 
.Adams  street,  Chicago,  III.,  is  to  hold  an 
architectural  prize  competition  on  the  de- 
sign of  a  suburban  concrete  residence. 
Three  prizes  offered  by  the  Cniversal  Port- 
land Cement  Co.  will  be  awarded  as  fol- 
lows :  $200  for  the  best  design,  $75  for  the 
next  best  and  $25  for  the  third  best.  The 
competition  is  open  only  to  persons  resid- 
ing within  a  radius  of  50  miles  from  Chi- 
cago, and  the  drawings  are  to  become  the 
property  of  the  company  donating  the 
prizes.  The  building  is  to  be  on  a  suburban 
lot,  100x250  ft.,  is  to  contain  at  least  8 
rooms  and  two  baths,  must  be  constructed 
in  foundations  and  walls,  of  concrete,  plain, 
reinforced  or  in  blocks,  and  in  the  floors 
of  reinforced  concrete.  Further  particu- 
lars of  the  competition  may  be  obtained 
from  the  architectural  club. 


There    are    now    19   states    and    .Alaska, 
having  National  Forests. 


December  9,  1908. 
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Roads  and  Streets  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  pa\  ing. 


Cost  of  Constructing  a  25-ft.  Cement 

SidewaJk  and  Curbing  on  Michigan 

Avenue,  Chicago,  111. 

The  method  of  constructing  a  25-ft.  ce- 
ment sidewalk  on  Michigan  avenue,  Chi- 
cago, using  a  machine  mixer  was  briefly 
described  in  our  issue  of  Oct.  28.  1908.  The 
walk  was  constructed  in  alternate  squares 
8  ft.  4  ins.,  as  indicated  by  the  sketch.  Fig. 
1.  In  addition  to  the  walk  proper  a  curb 
was  built  as  shown  by  Fig.  2.  A  1-2-4  mix- 
ture  was   used    for   tlio   base  and   a    1-2% 
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Fig.  1. 


granite  screenings  mixture  was  used  for 
finish.  The  finish  was  floated  into  place 
with  a  straight  edge  and  then  troweled,  and 
to  remov;e  the  trowel  marks  and  skin  sur- 
face of  cement,  the  surface  was  washed 
"with  an  acid  solution.  The  walk  was 
built  by  day  labor  by  the  South  Park  Com- 
mission of  Chicago  and  its  cost  is  given 
by  Mr.  Linn  White,  Engineer  South  Park 
Commission  as  follows : 


Labor — 

On     walk     J2. 825.86 

On     curbing     376.34 

Material — 
240    Bags    Lehigh    Cement 

at    $0.43    $    103.20 

.  1,020     Bags     Atlas     Cement, 
by    wagon      (bbl.)      at 

$1.55     307.80 

10,940    Bags    Atlas     Cement, 

by    car.    at    $1.33 3,610.20 

282    Yds.  granite,      at 

$3.70     1,043.40 

108  yds.    Torpedo    sand  at 
$1.75.      and      532      yds. 
Torpedo   sand   at   $1.65  1,066.80 
1,261    7-10  yds:    limestone..   1,981.17 
Miscellaneous    material    ....         66.63 
14,307    ft.     lumber    for    forms 

and     strips     338.04 


$3,202.20 


$8,607.24 
Credit    by    Material    Left    Over   or    Used   on 

Outside    Labor. 
■600    bags      Atlas      ce- 
ment   at    $0.33 $198.00 

8  yds.   stone  at  $1.65     13.20 
4    yds.       granite      at 

$3.70    14.80 

<3ost  of   material   used 

on     outside    labor.     59.02 
12,200       cement       bags 

returned     at  $0.07^4.915.00 

1.200.02 

Total    material    7,407.22 


$10,609.42 
Add  10  per  cent  for  superintendence 

and    tools    1,060.94 


86.650  sq.  ft.    The  cost  per  square  foot  was 
thus  as  follows : 

Per  sq.  ft.  cts. 

Labor    3.70 

Cement     3.46 

Material     4.70 

Forms     0.39 

Superintendence  and  tools  1.22 


Total     13.47 

The  cost  of  finishing  the  surface  by  acid 
wash  was  as  follows : 
Labor    $289.75 

Material : 
GO  Carboys   Muriatic 

acid  180  lbs.  each, 

at    $0.01%  $135.00 

.30  deck  brushes  at..  0.50  18.00 


Total    material $153.00 


$422.75 
Add  10%     for  superintendence  and 
tools     44.27 


Grand    total    $487.02 

The  cost  of  surface  treatment  for  29,.395 
sq.  ft.,  per  square  foot  of  walk  was  there- 
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fore  1%  cts.  per  sq..  ft.,  which  added  to 
the  cost  of  construction  gives  a  total  cost 
of  1.3.47  4-1.67  =  1.5.14  cts.  per  sq.  ft.  The 
cost  of  grading  was  $4,104.05,  including  the 
removal  of  8  ins.  of  soil  and  filling  with 
cinders  to  a  depth  of  12  ins. 


S.  N.  D.  North,  Director  of  the  census, 
has  asked  an  appropriation  of  not  less  than 
$14,000,000  with  which  to  take  the  13th  cen- 
sus in  1910.  The  cost  of  the  last  census, 
in  1900,  exclusive  of  the  four  annual  in- 
vestigations and  two  biennial  reports  due 
the  same  year,  was  $12,520,000.  The  Di- 
rector estimates  that  the  cost  of  the  next 
census,  due  to  the  fact  that  he  now  has  a 
regularly  organized  office,  will  be  only 
$410,000  more  than  the  census  of  1900. 


Total  cost  of  concrete  work $11,670.36 

The  area  of  the  walk  was  25x3.466  ft.,  or 


A  total  of  134,240  tons  of  manganese, 
valued  at  $986,660,  was  imported  by  the 
United  States  in  nine  months. 


Bituminous  Macadam  Road  Construc- 
tion in  Rhode  Island  and  Speci- 
fications for  the  Work. 

In  an  informal  discussion  of  the  sub- 
ject of  "The  Maintenance  of  Macadam  and 
Other  Roads,"*  at  the  annual  convention  of 
the  .American  Society  of  Civil  Engineers, 
June  25,  1908,  Mr.  Arthur  H.  Blanchard, 
.'Assistant  Engineer  State  Board  of  Public 
Roads  of  Rhode  Island,  gave  much  valu- 
able data  on  the  treatment  of  roads  with 
oil  and  tar.f  The  experiments  from  which 
these  data  were  obtained  were  conducted 
by  the  Rhode  Island  Board  of  Public 
Roads  in  1906,  1907  and  1908.  Mr.  Blan- 
chard described  the  work  done  up  to  June, 
1908,  and  in  a  closure  of  the  discussion  de- 
scribed the  bituminous  macadam  road  built 
since  that  date.  The  complete  discussion 
has  been  reprinted  by  the  Society  and  the 
matter  in  this  article  has  been  taken  from 
the  reprint. 

The  road  treated  was  a  section  of  an  inter- 
state trunk  line  in  the  Town  of  East  Provi- 
dence. It  was  built  by  the  mixing  method 
with  the  bituminous  mixture  omitted  from 
the  surface  of  the  No.  1  course.  In  the 
construction  of  this  work,  which  was  11,870 
ft.  in  length,  various  bituminous  mixtures 
were  used  to  meet  conditions  as  they  arose. 
The  grading  required  for  the  formation  of 
the  gravel  subgrade  was  light,  throughout 
the  entire  length  of  the  road,  varying  from 
a  cut  of  5  in.  to  a  fill  of  7  in.  The  broken 
stone  used  was  a  mixture  of  chlorite  gneiss 
and  indurated  sandstone. 

From  Station  0  to  Station  1950  on  the 
first  mile.  Providence  gas-house  tar  was 
used  as  the  binding  material.  Between  the 
stations  mentioned  the  grade  varied  from  a 
minimum  of  0..36  per  cent  to  a  maximum  of 
2.30  per  cent.  This  section  was  constructed 
during  June  and  July,  the  temperature 
varying  from  55°  to  95°,  the  average  being 
70°  during  working  hours.  The  tar  used 
was  purchased  from  the  Providence  Gas 
Works,  and  cost  at  the  works  $2.50  per 
barrel.  The  cost  of  the  barrel  per  ship- 
ment of  tar  was  $0.08,  based  on  the  cost  of 
coopering  and  depreciation,  as  the  State 
Board  purchased  a  large  number  of  bar- 
rels at  the  opening  of  the  construction  sea- 
son. Loading  and  hauling  full  barrels  and 
reloading  and  hauling  empty  barrels  a  dis- 
tance of  five  miles  cost  $0.30  per  barrel.  The 
total  cost  of  the  tar,  therefore,  was  $2.88 
per  barrel.  The  mixing  and  spreading  gang 
included  two  tar  men  at  $2.00  per  day  of 
10  hours,  and  four  common  laborers  at 
$1.50  per  day.  The  cost  of  the  labor,  in- 
cluding 15  per  cent  profit  for  the  contrac- 
tor, and  based  on  an  average  rate  of  prog- 
ress of  2.50  sq.  yd.  per  day,  was  $0,039  per 
sq.  yd.  The  wages  of  one  common  laborer 
who  would  have  been  employed  on  the  No. 
2  course  if  an  ordinary  macadam  road  had 
been  constructed,  was  deducted,  as  per 
agreement,  from  tho  labor  cost.     The  cost 


•Transactions  American  Society  of  Civil 
Engineers.  Vol.   L.vl.  p.  445  (1908). 

tSee  Engineering-Contracting,  Oct.  7.  1908, 
for  a  description  of  this  work. 
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of  accessories,  which  included  rent  of  ket- 
tles, etc.,  and  cost  of  cord  wood,  was  $0,009 
sq.  yd.  The  cost  of  watering,  to  lay  the 
dust  on  the  car  tracks  adjacent  to  the  road, 
was  $0,006  per  sq.  yd.  The  cost  of  the 
tar,  at  1.25  gallons  per  sq.  yd.,  was  $0,072. 
The  rebate  accruing,  as  per  agreement,  by 
not  using  a  watering  cart  on  the  construc- 
tion of  the  macadam  surface,  was  $0,004 
per  sq.  yd.  The  total  cost  of  the  tar  mac- 
adam, in  excess  of  the  cost  of  ordinary 
macadam,  therefore,  was  $0,122. 

Although  great  care  was  exercised  in  wa- 
tering, considerable  dust,  raised  by  car  and 
other  traffic  on  double  tracks  adjacent  to 
the  road,  collected  on  the  surface  of  the 
No.  2  course  before  it  could  be  rolled  and 
covered  with  screenings.  The  natural  re- 
sult was  that  the  bond  between  the  screen- 
ings and  the  No.  2  course  was  not  as  good 
as  in  the  case  of  the  tar  macadam  in 
Cliarlestown  and  Narragansett.  As  the  East 
Providence  road  is  subjected  to  a  heavy 
motor-car  traffic,  and  also  to  an  unusually 
heavy  horse-drawn  vehicle  traffic,  it  was  de- 
cided, from  the  standpoint  of  insurance 
against  disintegration,  to  seal  the  surface 
by  painting  the  No.  2  course  just  before  the 
application  of  the  screenings.  The  result 
has  been  very  satisfactory,  and,  it  is  be- 
lieved, has  justified  the  additional  expense. 
The  cost  of  tar,  at  0.6  gallon  per  sq.  yd., 
was  $0,035.  One  tar  man  at  $2.00  per  day 
of  10  hours,  and  one  common  laborer  at 
$1.50  per  day,  constituted  the  force.  As  an 
average  of  390  sq.  yd.  was  painted  per  day, 
the  cost  of  the  labor,  including  15  per  cent 
profit  for  the  contractor,  was  $0.01  per  sq. 
yd.  The  cost  of  accessories,  including  ket- 
tles, dippers,  pails,  brooms,  and  fuel,  was 
$0.0(14  per  sq.  yd.  The  total  cost  of  paint- 
ing with  tar  was  $0,049  per  sq.  yd.  Hence 
the  total  cost  of  the  tar  macadam  painted 
with  tar.  above  the  cost  of  ordinary  mac- 
adam, was  $0,171  per  sq.  yd.  The  above 
form  of  construction  was  used  from  Sta- 
tion 1905  to  Station  2350. 

A  short  distance  beyond  Station  2350,  the 
road  was  narrow,  leaving  room  for  only 
one  car  track,  whereas,  up  to  this  point, 
double  tracks  on  one  side  of  the  road  car- 
ried the  heavy  car  traffic  to  summer  col- 
onies and  to  three  amusement  resorts. 
When  the  road  widened  out  again,  at  Sta- 
tion 3500,  the  traffic  was  carried  by  two 
tracks,  one  on  each  side  of  the  road.  As 
it  was  impossible  to  close  the  highway  to 
motor  and  other  tarffic,  it  was  evident,  due 
to  the  above  arrangement  of  tracks,  that 
the  bituminous  macadam  would  be  sub- 
jected to  more  or  less  traffic  before  it  set 
up.  Due  to  these  conditions  and  to  the  fact 
that  the  asphalt-tar-macadam  constructed 
as  an  experiment  in  Narrangansctt  was  giv- 
ing excellent  service,  it  was  deemed  advis- 
able to  adopt  a  bituminous  binder  of  50  per 
cent  Texaco  asphalt.  Grade  J,  and  50  per 
cent  tar,  which  would  accelerate  the  setting 
of  the  bituminous  macadam  and  permit  roll- 
ing within  12  to  24  hours.  The  asphalt- 
tar-macadam  was   used   from   Station  23-50 


on  tile  lirst  mile  to  Statiiin  40U  on  the  sec- 
ond mile,  and  from  Station  1625  to  Station 
3238  on  the  second  mile.  On  these  sections 
the  grade  varied  from  a  minimum  of  0.12 
per  cent  to  a  maximum  of  2.40  per  cent. 
The  work  was  done  in  July  to  October,  the 
temperature  varying  from  31°  to  89°,  the 
average  during  working  hours  being  about 
60  degrees.  The  asphalt  cost  $2.06  per 
package  of  40  gallons  at  the  Providence 
plant  of  the  Texas  Company.  The  cost  of 
loading  and  hauling  a  distance  of  5  miles 
was  $0.25  per  package,  making  the  total  cost 
$2.91.  As  the  total  amount  of  bituminous 
material  used  in  the  mixing  was  1.25  gal- 
lons per  sq.  yd.,  and  as  50  per  cent  of  as- 
phalt and  50  per  cent  of  tar  were  used,  the 
cost  of  the  asphalt  was  $0,046  per  sq.  yd., 
while  the  cost  of  the  tar  was  $0,036.  The 
mixing  and  spreading  gang  included  two 
tar  men  at  $2.00  per  day  of  10  hours,  and 
five  common  laborers  at  $1.50  per  day.  Due 
to  the  fact  that  asphalt  is  more  difficult  to 
handle  and  sets  more  quickly  than  tar,  the 
rate  of  progress  per  day  was  slower,  aver- 
aging 200  sq.  yd.  The  cost  of  the  labor, 
therefore,  was  $0,058  per  sq.  yd.  The  cost  of 
accessories  was  $0,009,  the  cost  of  water- 
ing to  allay  the  dust  was  $0,006,  and  the 
rebate  on  watering  was  $0,005  per  sq.  yd. 
The  total  excess  cost  of  the  asphalt-tar- 
macadam,  without  the  surface  coat,  was 
$0.15  per  sq,  yd.  The  complete  excess  cost, 
including  the  surface  coat  of  0.6  gallon  of 
tar,  was  $0,199  per  sq.  yd.  As  an  experi- 
ment, the  surface  coat  of  tar  was  omitted 
for  a  section  of  100  ft.  Also,  as  an  experi- 
ment, a  section  of  about  200  ft.  was  painted 
with  Texaco  asphalt,  Grade  J.  in  place  of 
tar.  It  was  found  that  0.6  gallon  of  as- 
phalt would  cover  1  sq.  yd.,  hence,  the  cost 
of  the  bituminous  material  was  $0,044  per 
sq.  yd.  As  the  same  number  of  yards  were 
painted  per  day  as  when  tar  was  used,  the 
cost  of  labor,  etc.,  was  the  same,  the  total 
cost,  therefore,  was  $0,058  per  sq.  yd.,  mak- 
ing the  total  cost  of  the  asphalt-tar-mac- 
adam, painted  with  asphalt,  $0,208  per 
sq.  yd. 

The  approach  of  cold  weather  necessi- 
tated another  change  in  the  bituminous 
material  used.  It  was  found  to  be  prac- 
tically impossible  to  coat  the  stone  thor- 
oughly, using  asphalt  and  tar  as  described 
above.  Due  to  this  fact,  and  also  because 
motor,  horse-drawn  vehicle,  and  car  traffic 
had  fallen  off  50  per  cent,  it  was  decided  to 
use  tar  as  the  bituminous  material  in  mix- 
ing the  No.  2  course,  and  Texaco  asphalt, 
Grade  H,  for  painting  the  surface.  The 
cost  of  the  tar-macadam,  omitting  the  sur- 
face coat,  was  the  same  as  described  above, 
namely,  $0,122  per  sq.  yd.  As  the  Grade  H 
asphalt  cost  $2.94  per  package  at  the  plant, 
and  loading  and  hauling  cost  $0.25  per 
package,  the  total  cost  was  $3.19  per  pack- 
age. The  cost  of  0.6  gallon  used  per  square 
yard,  therefore,  was  $0,048,  making  the  to- 
tal cost  of  the  painting  $0,062  per  sq.  yd. 
The  total  cost  of  the  bituminous  macadam, 
therefore,  was  $0,184  per  sq.  yd. 


I'rom  Station  400  to  Station  1025  on  the 
second  mile,  an  experimental  section  was 
built,  using  Providence  Gas-Works  tar  and 
Genasco  Road-Compound  Base,  furnished, 
without  expense  to  the  Board,  by  the  Bar- 
ber .\sphalt  Paving  Company.  These  ma- 
tcriajls  were  used  in  the  proportion  of  25 
per  cent  Genasco  Base  and  75  per  cent  tar. 
The  method  of  construction  was  similar  to 
the  methods  already  described,  the  surface 
being  painted  with  tar. 

Mr.  Blanchard  concludes  that  judging 
from  experience  acquired  during  the  con- 
struction of  bituminous  macadam  in  Rhode 
Island  in  1906,  1907  and  1908,  it  is  apparent 
that  the  field  of  experimentation  for  the 
season  of  1909  should  include  the  develop- 
ment of  economical  mixing  machinery,  the 
determination  of  the  economics  and  ef- 
ficiency of  heated  stone,  and  more  complete 
laboratory  and  field  analyses  of  bituminous 
materials. 

Since  June,  1908,  the  bituminous  mac- 
adam has  been  constructed  in  accordance 
with  an  agreement  and  specifications  com- 
piled by  Mr.  Henry  B.  Drowne  and  Mr. 
Blanchard.  The  contracts  were  awarded  on 
the  basis  of  the  construction  of  an  ordi- 
nary road  in  accordance  with  the  standard 
specifications  of  the  State  Board  of  Public 
Roads. 

The  agreement  with  the  contractor  for 
extra  work  on  account  of  the  construction 
of  bituminous  macadam  surface  provides 
that  the  contractor  shall  do  all  the  work 
and  furnish  all  the  material,  except  bitu- 
minous materials,  and  that  the  extra  work 
directly  connected  with  the  laying  of  the 
bituminous  macadam  surface  will  be  paid 
for  on  the  basis  of  the  actual  labor  cost 
plus  15  per  cent.  The  agreement  also  pro- 
vides that  the  contractor  shall  furnish  tar- 
kettles,  accessories,  etc.,  and  that  payment 
be  made  for  the  use  of  such  utensils  on 
the  basis  of  each  kettle  actually  used  when 
the  bituminous   surface  is   being  spread. 

The  specifications  for  the  bituminous 
macadam  are  as   follows. 

These  specifications  are  supplementary  to 
and  an  integral  part  of  the  Standard  Speci- 
ficaticns,  of  the  State  Board  of  Public 
Roads,  for  macadam  roads,  and  in  no  way 
replace  them,  except  in  so  far  as  the  con- 
struction of  the  No.  2  course  and  finished 
surface  is  concerned. 

Plant. — The  roller  used  in  rolling  the 
bituminous  macadam  surface  shall  not 
weigh  more  than  10  tons. 

The  kettles  shall  be  of  such  shape  and 
size  that  they  can  be  easily  transported  by 
hand  from  point  to  point.  No  kettle,  how- 
ever, shall  be  used  that  w-ill  not  hold  2  bar- 
rels of  tar,  except  by  special  permission  of 
the  engineer. 

When  mixing  on  the  road,  a  mixing 
board  shall  be  provided  for  each  gang  so 
engaged.  The  luixing  board  shall  be  made 
of  2-in.  plank,  16  ft.  long,  in  two  sections 
each  4  ft.  wide. 

Bituminous  Compounds. — Coal-tar  shall 
be  placed  in  the  kettles  so  that  the  depth  of 
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tar  is  not  more  than  18  in.,  unless  other- 
wise directed  by  the  engineer.  Water  in  the 
tar  shall  be  caught  when  the  tar  is  being 
run  into  the  kettle.  If  any  rises  to  the  sur- 
face of  the  tar  in  the  kettle  it  shall  be 
skimmed  off.  When  tar  is  the  only  bitu- 
minous compound  used,  it  shall  be  heated 
for  2  hours  at  a  temperature  between  150° 
and  180°  Fab.,  then  raised  to  at  least  200° 
before  using. 

Kettles   shall  be  placed   so  that   hot  tar 
will  not  have  to  be  carried  more  than  50  ft. 
In   storing   tar.   barrels   shall   be   laid   on 
their  sides  with  the  bungs  up. 

Asphalt  shall  be  placed  in  the  kettles  in 
such  quantities  as  may  be  desired,  and 
lirought  to  a  heat  of  350°  Fah.  before  using. 
When  the  bituminous  compound  consists 
of  tar  and  asphalt  mixed  half  and  half,  the 
tar  shall  be  heated,  in  one  kettle  and  tlie 
asphalt  in  another.  The  tar  shall  be 
brought  to  200°  Fah.  before  using;  the  as- 
phalt to  350°  Fah.  before  using.  In  mixing 
by  hand  the  tar  shall  be  placed  on  the 
stones  before  the  asphalt. 

Stone. — The  No.  2  stone  nnist  be  dry  aiul 
free  from  dust.  No  No.  1  stone  will  be 
allowed  in  the  No.  2  course. 

No  work  shall  be  done  when  the  No.  1 
course  is  wet.  The  work  shall  not  be  re- 
sumed until  the  stone  has  dried  out  to  the 
satisfaction  of  the  inspector. 

Mixing  Bituminous  Compound.  —  The 
bituminous  compound  shall  be  mixed  with 
the  stone  either  by  hand  or  by  machine  un- 
til the  stone  is  thoroughly  coated  to  the 
satisfaction  of  the  engineer  or  inspector. 
One  and  one-quarter  gallons  of  bituminous 
compound  shall  be  used  per  square  yard  of 
surface,  unless  otherwise  directed  by  the 
engineer. 

The  No.  2  stone  shall  be  laid  to  a  thick- 
ness of  3  in.  and  rolled  to  2  in. 

The  No.  2  course  shall  be  rolled  as  di- 
rected by  the  engineer  or  inspector. 

Painting. — After  the  surface  has  been 
thoroughly  rolled  and  shaped  up,  to  the 
satisfaction  of  the  engineer  or  inspector. 
the  surface  shall  be  swept  clean.  The  bitu- 
minous compound  shall  then  be  spread  on 
the  surface  either  by  brooms  or  mops.  Six- 
tenths  of  a  gallon  of  the  bituminous  com- 
pound shall  be  used  per  square  yard  of 
surface,  unless  otherwise  directed  by  the 
engineer. 

Dust. — Dust  screenings  shall  be  perfectly 
dry. 

Dust  screenings  shall  be  put  on  to  a  thick- 
ness not  exceeding  %  in.,  unless  otherwise 
directed  by  the  engineer  or  inspector. 

No  dust  shall  be  put  on  until  the  surface 
has  set  to  the  satisfaction  of  the  engineer 
or  inspector. 

When  the  surface  is  required  to  be 
painted,  the  dust  screenings  shall  be  put  on 
immediately  after  the  flush  coat  of  bitu- 
minous compound  has  been  applied. 

The  surface  shall  be  rolled  as  directed  by 
the  engineer  or  inspector. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  metliods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Methods  and  Costs  of  Making   Wash 
Borings  on  a  Ship  Canal  Survey. 

l-'i'     .\.     U  .     S.MNDERS,    C,     K.  ' 

The  following  data  were  obtained  on  a 
survey  of  05  miles,  cnvering  the  operations 
of  a  year.  The  line  ran  over  a  little  rough 
country,  two  rivers  and  a  lake.     The  land 


into   the  i;ttije   where  the  whole   is  plotted; 
the  notes  and  samples  are  fdcd. 

Figure  2  is  the  Sullivan  earth  drill.  This 
view  clearly  shows  the  workings  of  both 
types.  Water  is  forced  through  the  drill 
rods  down  to  the  foot  or  "shoe"  of  the 
casing  and  then  up  in  the  casing  bringing 
with  it  the  material  drilled  through,  a  sample 


Fig.  1 — Carpenter  Wash 

was  not   "rocky,"  though  there  were  some 
stony  plots  of  course. 

The  equipment  was  complete  in  all  its  de- 
tails, thus  enabling  an  economic  and  thor- 
ough prosecution  of  the  work,  i.  e.,  making 
test  borings  to  locate  the  "rock  line"  or 
elevation  of  the  rock  in  the  earth,  on  a 
survey  of  a   ship   canal. 

Two  parallel  lines  were  run  500  to  1,500 
ft.  to  the  right  and  left  of  the  main  line. 
This  necessitated  a  systematic  and  con- 
stant hustle  to  prevent  a  stalling  of  the 
work,  for  one  machine  often  was  on  one 
side  of  a  river  and  others  scattered  over 
a  mile  of  ground. 

Figure  1  is  the  Carpenter  wash  drill.  The 
pump  is  to  the  left  and  rear  of  the  ham- 
mer. This  machine,  equipped  for  120  ft. 
of  work  with  pump,  500  ft.  of  1%-in.  water 
pipe  and  all  necessary  accessories,  will  now 
cost  $200.  This  machine  is  readily  trans- 
ported by  hand  through  swamps,  marshes 
or  even  rivers ;  and,  with  its  tool  box, 
shown  on  the  left,  makes  but  a  small  one- 
horse  load.  Two  2  oz.  sample  bottles  are 
shown  (just  below  the  foreman's  knee). 
The  notes  are  recorded  in  his  note  book 
suitably  ruled ;  samples  of  the  borings  are 
obtained,  the   bottles    labeled   and   all   sent 


Drill — "Light   Hammer." 

of  which  is  thus  obtained  and  its  "condi- 
tion" noted.  This  machine  is  not  as  easily 
moved  as  the  other  and  trails  alon.g  behind 
a  wagon.  It  will  now  cost  $300  completely 
equipped  for  100  ft.  of  work  with  500  ft. 
of  1%-in.  water  pipe,  pump,  etc.  A  por- 
table blacksmith  or  repair  shop,  12x12x8 
ft.,  equipped  with  pipe  working  tools,  forge, 
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etc.,  is  figured  in  with  the  cost  given  below. 

Figure  3  shows  a  Carpenter  machine 
rigged  for  double  capacity  about  to  put  on 
another  length  of  pipe,  used  thus  for  deep 
holes  (over  lOit  ft.).  Figure  4  illustrates 
the  manner  of  removing  the  pipe  after 
driving  deeply  into  the  ground.  Reports 
were  made  out  on  the  accompanying  slips. 

The  total  amount  of  work  in  one  year's 


Salaries   and   subsistence $18,5113.40 

Traveling  expenses   18!).48 

Plant,  tools,  repairs 2,J42.41 

Explosives    508.32 

Freight  and  express  .charges 129.17 

Office  expenses   199.28 

$21,862.12 
This   includes    its   share   of   the   expense 


Assistant  Superintendent,  $<J0;  Foreman, 
$45;  Laborers,  $'J0 ;  all  a  monthly  rate,  with 
subsistence  furnished.  A  teamster  with  a 
team  received  $90  per  month  and  "found" 
himself  and  team.  A  regular  crew  consisted 
of  a  working  foreman  and  4  men. 

A  Carpenter  machine  was  used  by  the 
writer  on  the  Wachusett  .\queduct,  Massa- 
chusetts. I  often  obtained  a  sample  of  earth 
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Fig.    3 — Carpenter   Wash    Drill — "Big    Hammer." 


Fig.   4 — Pulling    Pipe    After    Deep    Drilling. 


continuous  work  of  4  crews  (increased  to 
8  crews  for  5  months),  was  750  holes  ag- 
gregating 33,711  ft.  exclusive  of  water.  The 
cost  of  the  entire  outfit  (8  machines  com- 
plete, repair  shop  and  tools)  was  con- 
sidered sunk  in  the  enterprise.  The  total 
cost  was  $21,862.12,  or  $230  per  mile  of 
survey,  or  64.9  cts.  per  ft.  of  boring,  di- 
vided as   follows : 


of  the  Chief  Engineer,  Assistant  Engineer 
and  other  engineering  work,  as  well  as  the 
plotting,  etc.  The  actual  cost  of  all  bor- 
ings, exclusive  of  the  cost  of  the  plant,  re- 
pairs, superintending,  freight,  express, 
traveling  and  incidentals,  was  48.7  cts.  per 
ft.  of  boring,  much  of  it  through  hard 
compact  material. 

The  scale  of  wages  was :  .Assistant  Engi- 
neer. $1-50  per  month  ;  Superintendent.  $100  : 


at  a  depth  of  240  ft.  in  one-half  day. 

On  another  job  in  New  York  state,  a  car- 
penter, with  some  of  my  Massachusetts  men, 
was  17  days  on  one  hole,  including  lost 
time  by  reason  of  bad  weather,  breakages 
and  2  Sundays ;  55  half-pound  sticks  of 
dynamite  were  used  blasting  and  blowing 
boulders  out  of  the  way.  This  was  an  un- 
usual condition,  yet  I  quote  it,  as  I  had  to 
meet    it    and    overcome    it.      It    figures    in 


Borings. — Daily  Report. 
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Blanks    Used    in    Making    Reports   of    Wash    Drilling    Work. 
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•with  the  cost.  Incidentally  I  will  say  for 
■  the  benefit  of  younger  readers,  the  Chief 
■showed  up  on  this  hole.  I  was  delighted 
to  see  him.  He  left  me  fully  convinced 
I  had  troubles  of  my  own.  Heretofore  he 
had  happened  around  when  it  was  easy 
.going  and  thought  it  all  simple,  swift  and 
sure.  It  is  a  good  thing  to  let  the  Chief 
see  the  difficulties,  so  don't  worry  if  he 
•does  show  up  when  things  are  roughing 
up.  They  will  even  up  in  time ;  for  in- 
stance, the  day  after  finishing  this  hard 
Tiole,  this  same  crew  moved  their  machine 
1,000  ft.  by  hand,  drove  their  pipe  and  ob- 
tained a  sample  of  the  rock  at  about  80  ft. 
below  the  surface,  had  their  casing  up 
.and  out  on  firm  land  ready  for  the  team 
that  night.  I  will  add  I  was  delighted  to 
send  that  fact  in  too. 

On  water  the  machines  are  set  up  on 
rafts  17.5x24.5  ft.  composed  of  timbers, 
planks  and  oil  barrels  and  constructed  so 
.as  to  allow  the  raft  to  be  moved  away 
from   the   pipe   should   occasion  require. 

There  need  be  but  little  time  lost  during 
the  winter.  Greater  care  is  necessary,  how- 
ever, to  prevent  the  pumps  and  pipes  from 
freezing  at  night. 

Comparing  the  working  of  the  two  types 
of  machines,  during  one-quarter  of  the 
j-ear  (3  months),  the  Carpenter  machine 
<Irove  21  holes  to  a  total  depth  of  1,501.6 
ft.  at  a  total  labor  cost  of  $700.36,  e.xplo- 
sives  and  freight  $22.60,  which  is  equiva- 
lent to  52.1  ct.  per  ft. 

The  Sullivan  machine  drove  22  holes  in 
the  same  time  to  a  total  depth  of  1,384.6  ft. 
at  a  labor  cost  of  $687.04,  explosives  and 
freight  $32.48,  which  is  equivalent  to  51.9 
ct.  per  ft.,  indicating  that  in  hard  driving 
the  Sullivan  is  slightly  superior. 

Comparing  these  two  same  machines  on 
•a  single  hole  each,  we  have : 

Carpenter.       Sullivan. 

Loose   material    0.0  to  42.(!      0.0  to  53.3 

Hard   packed    42.6  to  72.0    52.3  to  74.5 

Rock     72.0  to  73.8    74.5  to  75.8 

Time  boring  (includ- 
ing   1    rainy  day)  .   3.85  days        4.25  days 

Cost    per    foot 4.3.7  cts.  45.8  cts. 

Dynamite    ( ■i(>7(  )    ■  ■  3.5  lbs.  5     lbs. 

Electric    exploders.  .  .7  5 

Time  removing  drill 

rod    0  mins.  13  mins. 

Time  removing  cas- 
ing     .39  mins.  30  mins. 

Other  comparisons  might  show  advantage 
to  the  other  machine. 

As  our  business  was  to  locate  the  rock. 
I  caused  the  men  to  drill  into  and  blast 
upon  it,  thus  making  sure  of  it.  The  rock 
drills  come  along  later,  but  are  not  sub- 
jects  of  this  article. 

Neither  of  these  machines  is  adapted  to 
drilling  in  rock.  They  can  drive  the  cas- 
ing to  the  rock  and  no   further. 


GINEERING-CONTRACTING 


399 


Cost  of    Reconnaissance    Survey    for 

Railway  Location  in  Alaska 

in    Winter. 

BY    FRED.    lAVIS,*    M.    AM.    SOC.    C.    E.,    M.    .'^M. 
RY.    ENG.    AND     M.    OF    W.    ASSOC.. 

The  following  costs  of  a  reconnaissance 
survey  for  railroad  location  in  Alaska  in 
the  winter  of  1906-7  were  furnished  the 
writer  by  Mr.  H.  R.  Gabriel,  Locating  En- 
gineer, Katalla,  Alaska.  The  payroll  was 
as   follows : 

Per  month. 

Chief  of  party $   250 

Transitman    125 

Topographer   100 

Draftsman    100 

4  dog  mushers   400 

2  axemen   200 

1  rodman    100 

Cook    100 


Total    $1,375 

The  total  cost  of  the  survey  was  $13,500, 
distributed  as   follows; 

Salaries    $  8,050 

Subsistence  2,810 

Cost  of  22  dogs  at  $60  each 1,320 

Feed  for  dogs 1,320 


Lead  valued  at  $7,451  was  produced  in 
1907  in  New  Hampshire,  Georgia  and  Vir- 
ginia, the  last  state  furnishing  the  bulk  of 
the  output. 


Total    $13,500 

Average  cost  $50  per  mile. 

The  survey  covered  a  route  270  miles 
long  between  Fairbanks  and  Seward, 
.\laska,  and  was  made  between  Jan.  1  and 
May  25,  1907.  For  a  period  of  three  weeks 
no  work  was  done,  the  temperature  rang- 
ing from  60°  to  70°  below  zero,  but  work 
was  carried  on  when  the  temperature  was 
36°  below.  The  dogs  were  worked  in  four 
teams  and  on  newly  broken  trails  hauled 
500  lbs.  per  team ;  they  were  fed  on  bacon, 
rice,  and  fish  which  cost  40  cts  per  day  per 
dog. 

The  camping  equipment  was  very  light, 
consistsing  of  one  10x12  ft.  and  two  14x16 
ft.  tents,  two  Yukon  stoves  and  but  very 
few  dishes. 

The  average  distance  between  camps  was 
10  miles,  and  but  4  or  5  days  were  spent 
in  each  camp. 

The  following  is  the  list  of  rations  al- 
lowed : 

Lbs. 

Flour  per   man  per   day 1      to  1.25 

Beans  per  man  per  day 0.25  to  0.50 

Rice  per  man  per  day 0.12 

Bacon  per  man  per   day 0.12  to  0.25 

Ham  per  man  per  day 1.00 

Dried  fruit  per  man  per  day. ..  .0.20  to  0.25 

Dried  corn  per  man  per  day 0.10 

Sugar  per  man  per  day 0.30 

Butter  per  man  per  day 0.16 

Salt  per  man  per  month 0.75 

Pepper  per  man  per  month 0.05 

Other  spices  in  proportion  to  pepper. 

Tea  per  man  per  month 0.50 

CoflFee  per  man  per  month 0.67 

Cocoa  per  man  per  month .-.  .  0.33 

Dried  potatoes  per  man  per  month  0.08 


Rolled  oats  per  man  per  day 0.08 

Corn  meal  per  man  per  day 0.08 

Canned  milk   (can)   per  man  per 

day    0.16 

Macaroni  per  man  per  day 0.14 

Cheese  per  man  per  day 0.08 

Lard  per  man  per  day 0.05 

Crystal  eggs  per  man  per  month.  0.33 

Baking  powder  1.5  lbs.  per  50  lbs.  flour. 
Yeast  cakes,  12  men  per  month,  10  pkgs. 
Soda,    12   men    per   month,    1    pkg.      Sour 

dough  bread  was  used. 
Concentrated   vinegar,    12    men    6   months, 

one  6  oz.  bottle. 
Mustard,  12  men  6  months,  4.5  lbs. 
Olive  oil,  12  men  1  month,  0.1  gal. 
Beef  tea,  12  men  1  month,  2.0  jars. 

This  reconnaissance  v/as  a  stadia  survey, 
all  distances  both  vertical  and  horizontal 
being  measured  with  the  transit,  no  level 
was  used ;  topography  sufficient  to  make 
a  rough  projected  location  and  fairly  ac- 
curate profile  where  it  varied  from  the 
main  line  run,  was  taken  with  a  clino- 
meter. 

It  will  be  noted  that  all  the  information 
necessary  to  make  a  fairly  accurate  pro- 
jected location  was  obtained  on  this  survey 
at  a  comparatively  small  cost.  Its  value 
lies  somewhere  between  the  ordinary  recon- 
naissance and  the  so-called  preliminary  lo- 
cation which  should  properly  be  a  prelim- 
inary survey. 

.\  preliminary  survey  of  this  line  if  prop- 
erly made  would  have  given  more  accurate 
detailed  information,  but  its  cost  would 
have  been  between  $250  and  $350  per  mile 
according  to  statements  of  actual  costs  of 
preliminary  surveys  in  Alaska,  made  by 
Messrs.  Cryderman  and  Kyle  in  a  paper 
read  before  the  Pacific  Northwest  Society 
of  Engineers  early  this  year. 

The  stadia  furnishes  accurate  (within  the 
really  necessary  practical  limits)  informa- 
tion as  to  distance,  direction  and  elevation, 
which  can  be  obtained  in  no  other  way  as 
cheaply,  and  without  any  one  of  which  it 
is  impossible  to  form  any  reliable  estimate 
of  the  practicability  of  any  line  or  its  cost, 
the  addition  of  a  verj'  limited  amount  of 
topography  taken  by  an  experienced  topog- 
rapher enables  a  projected  location  to  be 
made  w^hich  should  be  well  within  a  close 
approximation   of  the  final  line. 

In  regard  to  the  salaries  given  they  seem 
too  low.  The  transitman,  topographer  and 
draftsman  were  not  paid  any  more  than 
good  men  get  in  the  older  parts  of  the 
United  States  where  conditions  of  exist- 
ence are  not  so  rigorous :  without  intending 
any  reflection  on  the  men  composing  the 
party,  the  writer  believes  that  in  these 
positions  competent  men  would  be  worth 
at  least  50  per  cent  more  than  was  paid  on 
this  survey. 


•Author    of    "Railroad      Lncation      Sur\-eys 
and    Estimates." 


The  Board  of  Public-Works  of  Los-  .An- 
geles, Cal.,  has  awarded  the  contract  for 
constructing  the  South  Antelope  Division 
of  the  Los  .Angeles  Aqueduct  to  P.  A. 
Howard.  Los  Angeles,  at  $529,009.  Bids 
for  the  work  were  opened- Nov.  .30. 
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Methods  and  Costs;  Some  Old;  Some 
New. 

Filling  a  Sink  Hole. —  In  the  construc- 
tion of  a  country  road  it  became  neces- 
sary 10  111!  a  sink  hole  al:oiit  tiO  ft.  long.  This 
was  (lone  at  a  cost  of  about  $175  in  the 
following  manner:  A  crossway  above 
water  level  was  constructed  of  30  ft.  sec- 
ond growth  ash  poles.  On  this  cobble- 
stones were  placed  to  a  depth  of  2  ft. 
and  flanked  by  boulders  to  hold  dirt. 
The  stone  was  then  covered  with  gravel 
to  the  level  of  the  road  on  each  side  of 
tin-  >ink  Imle. 

To  Prevent  Blueprints  Fading.— Unite 
often  blueprints  from  a  certain  lot  of 
paper  have  a  tendency  to  lade  when  ex- 
posed to  sunlight  or  even  when  in  a 
strong  light  without  being  in  direct  sun- 
light. The  following  method,  according 
to  the  American  Machinist,  will  remedy 
this:  Expose  the  prints  until  badly 
burned  and  then  wash  in  clear  water  un- 
til all  the  emulsion  is  removed.  While 
still  wet  lay  print  with  the  blue  side  up 
on  a  smooth  surface  and  by  means  of  a 
paint  brush  cover  the  print  smoothly 
with  peroxide  of  hydrogen.  This  will 
bring  out  the  background  very  blue  and 
the  lines  perfectly  white,  and  make  a 
print  that  will  not  fade  to  any  extent  in 
the  sun-hinc 

Sawdust  Road  in  Sandy  Soil. — .\  some- 
w^hat  new  type  of  experimental  road 
construction  in  sandy  soil  has  been  tried 
by  Mr.  George  W.  Cooley,  state  high- 
way engineer  of  Minnesota.  A  section 
of  this  new  construction  is  located  al 
Cambridge,  in  Isanti  County.  In  this 
district  there  is  nothing  but  sand  for  a 
top  soil,  and  it  is  almost  impossible  to 
preserve  a  road  without  adding  some 
other  material.  Mr.  Cooley  finally  de- 
cided that  sawdust  was  the  component 
necessary  and  a  4-in.  layer  of  this  was 
raked  into  a  stretch  of  road  which  had 
been  carefully  graded.  Passing  teams 
thoroughly  ground  together  this  mix- 
ture, and  whenever  ruts  were  worn  into 
the  surface  they  were  filled  with  fresh 
sawdust.  The  idea  of  this  construction 
is  that  the  fine  particles  of  wood  grad- 
ually rot.  forming  a  heavy  loam  with  the 
sand,  and  will  result  in  a  firm  roadbed 
suitable  to  all  ordinary  traffic. 

Mudshell  Roads. — A  number  of  the 
roads  in  Galveston  County,  Texas,  are 
surfaced  with  mudshell.  which  is  a  mix- 
ture nf  mud  and  shell  obtained  by  dredg- 
ing from  the  bottom  of  Galveston  Bay. 
Regarding  these  roads  Mr.  R.  M.  Sias, 
county  engineer,  informs  us  that  the 
roads  when  constructed  of  this  material 
and  given  a  good  crown  make  an  an  ex- 
cellent road.  Where  traffic  is  light  the 
roads  will  go  for  four  or  five  years  with- 
out any  repairs.  The  mud  acts  like  a 
cement  on  the  shell  and  a  road  will  be 
thoroughly  hard  in  a  week  by  action  of 
traffic  alone,  so  no  rolling  is  necessary. 
The  cost  of  a  shell  road  of  course  varies 


uiih  the  haul.  On  a  road  one  mile  long, 
ciinipleted  in  the  fall  of  1!)07,  the  county 
iiiK'ineer.  Mr.  Sias,  stales  that  the  cost 
was  $1.90  per  cu.  yd.  in  place.  The  haul 
was  about  three  miles  or  more,  and  the 
shell  work  on  the  road  was  an  average  of 
8  ins.  thick.  The  city  of  Galveston, 
Tex.,  has  used  a  large  amount  of  this 
shell  for  paving  residence  streets  and 
the  cost  has  varied  from  94  cts.  to  $1.05 
|)er  cu.  yd.  in  place. 

Cutting  Submerged  Weeds  in  Park 
Ponds. — The  West  Chicago  Park  Com- 
Hii^sioncrs.  Jens  Jenson.  general  super- 
intendent, of  Chicago,  111.,  use  a  float- 
ing w'eed  cutter  for  cutting  the  weeds 
in  the  park  ponds.  This  weed  cutter 
consists  of  a  flat  boat  8  ft.  wide  and  10 
ft.  long,  on  which  is  mounted  an  8  H.  P. 
gasoline  engine.  The  boat  is  set  in  mo- 
tion by  a  propeller  connected  with  the 
engine  by  linked  belts  and  cog  wheels. 
Two  grooved  iron  bars  are  fastened  to 
one  side  of  the  boat  in  a  vertical  posi- 
tion, strengthened  by  cross  pieces.  An 
upright  shaft  passes  through  two  boxes, 
which  are  bolted  to  the  cross  pieces. 
This  shaft  in  conjunction  with  a  frame 
sliding  through  the  grooved  pieces  is 
bolted  to  a  5  ft.  sickle,  that  can  be  moved 
up  and  down  and  turned  by  a  wheel 
fastened  to  the  upright  shaft,  and  in 
this  way  set  according  to  the  depth 
of  the  water  in  the  lake,  or  in  ac- 
cordance with  the  depth  of  the  weeds 
to  be  cut.  The  knife  is  regi.ilated 
by  a  clutch,  and  can  be  started  or 
stopped  as  desired.  The  rudder  is  op- 
erated near  the  engine,  so  that  one  man 
can  operate  the  cn.E;ine  and  also  steer 
the  boat. 

Cost  of  "Hostling"  Locomotives  on 
the  Isthmus. — The  average  cost  per  en- 
gine for  hostling  (caring  for  outside  of 
working  hours)  of  locomotives  of  the 
Isthmian  Canal  Commission  for  the 
niontli  of  September  was  $1,694  per  en- 
gine. The  following  statement,  from 
the  Canal  Record,  shows  the  cost  of 
hostling  at  all  engine  houses  in  the  Cen- 
tral Division  for  the  month  of  Septem- 
ber: 

.\verage 
Number.     Cost  of  cost  per 

Location.        hostled.      hostling.  engine. 

Gorgona    688        $   803.53         1.168 

Santa    Cruz...    235  333.38         1.419 

San    P.iblo....    735  874.63         1.190 

T.abcrnilla     ...    420  .171.17  .884 

Kmpire    638  1.376.45        2.157 

Has    Obispo...    130  412.90        3.176 

La    Boca 147  .344.63        2.344 

Las    Cascadas.  1,043  1.946.09         1.866 

Pedro   Miguel.  1.574  3.169.18        2,013 

Rio    Grande...    216  2,^.72         1.101 


Total  ....5,826  $9,869.68  L694 
The  average  number  of  men  employed 
in  hostling  in  September  was  as  follows: 
Gorgona.  16;  Tabernilla.  6:  Santa  Cruz. 
5;  San  Pablo.  IS;  Las  Cascadas.  29;  Em- 
pire. 16;  Rio  Grande,  9;  Bas  Obispo,  5; 


Pedro  Miguel,  47;  La  Boca,  4.  .\t  Pedro 
Miguel,  where  between  SO  and  60  loco- 
motives are  hostlcd  each  night,  four 
tracks  run  through  the  engine  house, 
which  can  accommodate  20  engines,  and 
outside  the  house  are  one  track  and  twfi 
leads  to  the  yard.  The  cinder  pit  ex- 
tends under  two  tracks,  between  which 
is  a  depressed  track  on  which  the  cin- 
ders arc  hauled  out.  Double  tracks  lead 
to  the  coal  chute  and  one  track  runs  up 
tin  incline.  In  the  chute  an  engine  run 
by  compressed  air  furnishes  the  power 
for  hauling  cars  up  the  incline  by  cable. 
There  are  24  pockets  and  the  capacity  is 
120  tons.  In  the  coal  chute  is  a  sand 
plant  in  which  sea  sand  is  dried,  sifted, 
and  lifted  by  air  to  the  storage  bin.  .\n 
oil  house  is  near  by. 

Cost  of  Pumping  Water  for  Irrigation 
Purposes. — The  following  data  on  pump- 
ing water  have  been  taken  from  Water 
Supply  Paper  222  of  the  U.  S.  Geologi- 
cal Survey:  Tn  the  district  about  Ba- 
kersfield.  Cal.,  50  pumping  plants  are  in 
use  to  develop  irrigation  water.  Half  of 
these  are  electrically  operated  and  be- 
long to  the  Kern  County  Land  Co.  Each 
of  these  plants  is  equipped  with  30  or  40 
H.P.  motors  direct  connected  with  No. 
8,  10  or  12  centrifugal  pumps.  Each 
pump  is  connected  with  from  three  to 
five  13-in.  wells,  the  number  being  deter- 
inined  by  the  yield  of  each  well.  From 
the  data  collected  on  these  wells,  the 
following  cost  averages  were  computed, 
on  the  basis  of  the  quoted  charge  of  IS 
cents  per  horsepower  per  24  hours,  for 
the  electric  power  used: 
Average  depth  to  the  water  from 

the  surface,  in   feet 10 

.\verage    suction   20   ft.     Average 

total  lift,  in  feet 30 

Total   yield   of   25   plants,   in    sec- 
ond-feet        100..34 

Total   horsepower   consumed 860 

Total     cost    per    day   to    develop 

100.34  sec.  ft.,  860  H.  P.,  at  15c. .  .$120  0:1 
Cost  per  second-foot  for  24  hours     $1.29 
Cost  per  acre-foot  of  water  devel- 
oped        $0.65 

The  following  data  is  for  the  cost  of 
operation  on  a  privately  owned  steam 
plant,  which  has  a  particularly  advan- 
tageous location: 

Equipment:  30  H.  P.  steam  engine. 
No.  12  centrifugal  pump,  five  IS- 
in.  wells  40  ft.  deep;  6  ft.  to  water, 
15-ft.  suction.  21  ft.  total  lift: 
Cost  of  crude  oil  (fuel")  and  lubri- 
cant  for   24   hours $2.25 

Cost  of  labor  24  hours 4.00 

Total    cost $6.25 

Yield  of  plant 7  second-feet 

Cost  per  second-foot  for  24  hours.. $0.89 
Cost   per  acre-foot   of  water   devel- 
oped    $0.4.> 

Neither  of  these  estimates  makes  any 
allowance  for  interest  on  investment  in 
well  and  plant  nor  for  deterioration, 
hence  the  costs  as  given  are  somewhat 
too  low. 


December  9,  1908. 
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Methods   of   Making   Tight   Joints  in 
Pipe  Sewers.'^ 

B.    E.    PRlGGS.f 

The  importance  of  tight  joints  in  pipe 
sewers  was  impressed  upon  my  mind  early 
in  life  in  a  small  western  town  for  which 
I  prepared  plans  and  specifications  for  a 
sewer.  It  was  my  first  experience  in  this 
sort  of  work  and  I  prided  myself  that  I 
had  fixed  the  joints  so  that  none  of  the 
sewage  would  get  away,  by  providing  that 
the  pipe  layer  should  use  his  hands  in  ap- 
plying the  cement  mortar  until  the  joints 
were  evenly  filled  on  the  bottom,  sides  and 
top  of  the  pipe,  and  that  the  joints  be 
swabbed  from  the  inside  to  remove  any 
mortar  that  might  have  passed  through  be- 
tween the  ends  of  the  pipe.  The  town 
council  decided  to  import  from  a  neighbor- 
uig  city  an  experienced  sewer  man.  He 
proved  to  be  a  big  husky  son  of  Erin,  who, 
after  looking  over  my  specifications  pro- 
posed to  tell  me  "more  in  a  minute  about 
sewers  than  the  person  who  wrote  those 
specifications  would  ever  know."  He  said, 
"the  joints  should  be  open'on  the  bottom  so 
that  a  portion  and  sometimes  ail  the  water 
would  seep  out,  thereliy  causing  less  odor 
at  the  outlet,''  and  added,  "whoever  heard 
of  a  man  using  his  hands  to  place  mortar 
when  trowels  were  tnade  for  that  purpose," 
together  with  many  caustic  remarks  which 
caused  my  ears  to  burn  for  days. 

Some  2,000  feet  of  sewers  were  laid  un- 
der those  specifications  by  the  experienced 
sewer  man  from  the  city,  but  not  under  my 
supervision.  So  well  did  the  contractor 
carry  out  his  idea  of  open  joints  that  when, 
several  months  later,  I  examined  the  work, 
I  found,  to  my  great  mortification,  a  small 
creek  of  spring-like  water  flowing  from  the 
outlet,  the  sewers  having  drained  a  number 
of  wells  and  cisterns  along  their  course. 

The  ordinary  contractor  is  averse  to 
making  tight  joints,  arguing  that  they  are 
an  unnecessary  expense.  I  have  found  it 
exceedingly  diflScult,  and  in  many  cases  im- 
possible, to  satisfactorily  impress  on  the 
average  person  that  has  to  do  with  the 
laying  of  sewers,  the  importance  of  making 
the  joints  tight,  and  I  have  personal  knowl- 
edge of  cases  where  due  consideration  was 
not  given  this  important  feature  in  sewer 
work  by  those  who  prepare  plans  and  speci- 
fications for  sewer  systems.  I  recently  ex- 
amined a  few  sewers  with  a  view  of  deter- 
mining as  near  as  possible  the  exact 
amount  of  infiltration.  To  my  surprise  I 
found  that  in  one  extreme  case  fifty-two 
gallons  per  minute  was  flowing  from  420 
feet  of  0-inch  sewer  laid  in  1896  for  a  real 
estate  company.  There  is  but  one  small 
residence  connected  with  that  sewer. 

Sewer  contractors  have  frequently  as- 
sured me  that  it  is  not  at  all  difficult  to 
make  tight  joints  in  a  dry  trench,  meaning 
probably  that  the  joint  they  make,  though 
imperfect  according  to  my  standard,  would 


•Abstract  of  paper  read  at  Society  of  Mu- 
nicipal Improvement.   Atlantic   City. 
tCity  Engineer,   Erie.  Pa. 


answer  the  purpose  under  such  conditions. 
1  have  found,  however,  that  when  they 
were  permitted  to  use  water  to  settle  the 
earth  in  the  trench,  a  method  which  I 
avoid  if  possible,  there  was  considerable 
leakage  into  the  sewer  whether  the  trench 
was  dry  or  wet. 

The  Department  of  Engineering  of  the 
city  of  Erie,  which  I  represent,  has  ex- 
pended during  the  past  fifteen  years  a  great 
deal  of  money  repairing  breaks  in  sewers 
and  streets,  caused  by  defective  joints.  In 
an  effort  to  stop  that  financial  leak  on  fu- 
ture improvements,  I  procured  copies  of 
sewer  specifications  from  neighboring  cities 
and  personally  experimented  with  every 
scheme  suggested  for  making  tight  joints. 
All  kinds  of  trouble  was  experienced  in 
trying  to  persuade  or  compel  the  pipe  layer 
to  follow  instructions  and  give  the  various 
methods  a  fair  trial.  The  main  fault 
seemed  to  lie  in  his  failure  to  properly 
place  the  gasket  in  the  socket  under  the 
pipe.  For  after  a  pipe  was  finally  set,  it 
was  often  found  that  the  gasket,  on  the 
imder  side,  was  either  out  of  the  socket  or 
had  been  caught  by  the  pipe  which  was 
being  laid  and  jammed  between  the  ends  of 
the  two  pipes.  From  the  point  of  view  of 
the  inspection,  at  the  top  of  the  trench,  the 
joint  would  appear  to  have  been  perfectly 
made.  It  soon  became  evident  to  me  that 
success  depended  as  much  upon  the  man 
in  the  trench  as  upon  the  method.  The 
man  had  to  be  taught  and  this  I  did  by 
giving  demonstrations. 

I  decided  to  use  a  fairly  large  oakum 
gasket,  prepared  in  advance  in  lengths  suffi- 
cient to  pass  around  the  pipe  and  with  the 
ends  lapped  over  enough  to  equal  the  di- 
ameter of  the  pipe.  The  gasket  should  be 
immersed  for  several  minutes  before  using 
in  a  bucket  of  Portland  cement  and  water 
mixed  in  the  proportions  of  about  one  to 
one.  It  should  be  so  placed  in  the  bucket 
that  it  can  be  readily  removed  and  speedily 
placed  in  position  by  the  pipe  layer's  assist- 
ant by  taking  one  end  in  each  hand,  in 
which  position,  he  draws  it  around  the  end 
of  the  pipe  as  it  is  being  laid,  or  he  drops 
the  center  of  it  in  the  lower  part  of  the 
socket  of  the  pipe  previously  laid  and  the 
next  pipe  is  laid  on  it.  Then  the  ends  of 
the  gasket  are  drawn  across  the  top  of  the 
pipe  and  it  is  driven  into  the  annular  space, 
working  from  the  sides  to  the  top,  after 
which  the  joint  is  neatly  trimmed  with  stiff 
mortar.  Either  manner  of  placing  the  gas- 
ket, as  mentioned  above  ,is  satisfactory  in 
a  dry  trench,  but  in  a  wet  trench  the  best 
results  are  obtained  by  placing  it  around 
the  end  of  the  pipe  as  it  is  laid. 

The  greatest  difficulty  encountered  was 
to  procure  a  desirable  oakum  and  in  such 
form  as  to  insure  economy  and  dispatch 
in  preparing  the  gaskets.  The  common 
practice  of  using  plain  or  tarred  baled 
oakum,  from  which  the  contractor  twisted 
his  gaskets,  proved  unsatisfactory  because 
the  gaskets  were  of  uneven  thickness  and 
could  not  be  forced  into  the  joint,  and  the 


tarred  spun  oakum  was  discarded  because 
it  would  not  absorb  the  cement.  An  in- 
vestigation among  the  dealers  in  hemp, 
from  which  oakum  is  produced,  revealed  a 
product  spun  into  strands,  of  which  two  or 
more  were  twisted  into  a  loose  rope  called 
"hemp  packing."  It  can  be  cut  into  the 
desired  lengths  with  a  very  small  per  cent 
of  waste  and  it  absorbs  a  large  quantity  of 
the  thin  cement  mortar.  One  strand  is 
about  the  proper  thickness  for  an  eight- 
inch  pipe,  and  two  strands  for  a  twelve- 
inch  pipe.  By  using  the  largest  gasket  that 
will  permit  the  pipe  to  enter  to  the  full 
depth  of  the  socket  and  having  it  well 
filled  with  cement  you  will  make  a  good 
tight  joint,  although  the  pipe  layer  may 
neglect,  as  he  often  will,  to  fill  the  lower 
part  of  the  socket  with  mortar. 

As  the  joint  is  the  weak  point  in  all  pipe 
sewers  and  the  cause  of  most  of  the  trou- 
ble, I  considered  it  advisable  to  eliminate 
as  many  joints  as  possible,  which  was  ac- 
complished by  adopting  the  three-foot 
lengths  of  pipe  with  deep,  wide  sockets  in 
place  of  the  standard  pipe  in  common  use. 
A  local  pipe  dealer  informs  me  that  the 
long  pipe,  of  twelve-inch  diameter,  cost 
about  3  per  cent  more  per  foot  than  the 
standard  pipe.  We  still  permit  the  use  of 
standard  lengths  of  pipe,  to  some  extent, 
when  they  are  cemented  together  in  pairs 
for  about  four  days  before  laying.  The 
difficulty  of  safely  laying  a  piece  four  feet 
long  was  carefully  considered,  and  in  or- 
der to  have  it  evenly  bedded  in  such  a 
position  that  it  will  not  break,  the  con- 
tractor is  required  to  make  a  soft  bed  in  a 
hard  bottom  trench,  remove  the  earth  from 
beneath  each  collar,  and  in  back  filling 
have  a  man  stand  on  the  pipe  to  detect  and 
prevent  any  moving  of  the  pipe  while  he 
tamps  the  earth  around  it,  alternating  from 
side  to  side,  with  an  iron  tamper  similar  to 
that  used  in  railroad  track  work. 

An  argument  in  favor  of  laying  the 
longer  sections  of  pipe,  aside  from  the  fact 
that  there  are  a  less  number  of  joints  to  be 
made  in  the  trench,  is  that  owing  to  their 
increased  weight  they  are  less  liable  to 
crawl  under  the  weight  of  a  sliding  back 
fill,  which  no  doubt,  is  the  cause  of  many 
open  joints  in  wet,  heavy  soils. 

As  the  greatest  difficulty  in  producing  a 
tight  joint  occurs  in  a  ver>-  wet  trench 
where  the  best  possible  joint  is  most  neces- 
sary, I  have  devoted  more  time  in  an  ef- 
fort to  accoiTiplish  the  desired  result  under 
such  conditions,  and  have  finally  adopted 
and  required  the  use  in  very  wet  trenches, 
of  the  W.  S.  Gasket,  which,  I  believe,  is  a 
patented  article.  These  are  made  for  var- 
ious sizes  of  pipe  and  consist  of  a  narrow 
bag  of  cheese  cloth,  slightly  longer  than 
the  outer  circumference  of  the  pipe,  with 
a  strand  of  oakum  passing  through  one 
side.  Then  the  bag  is  divided  into  pockets 
by  means  of  pasted  seams,  and  filled  with 
cement.  The  paste  is  readily  dissolved  by 
the  water,  permitting  the  cement  in  the 
pockets  to  nnite  as  the  gasket  is  driven  into 
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the  annular  .space.  The  use  ol  this  gaskit 
runs  the  cost,  per  joint,  up  to  about  tlino 
tinios  that  of  the  common  oakimi  and  ce 
nicnt-tilU'cI  joint,  but  an  amount  equal  to 
that  difference  is  allowed  the  contractor  on 
each  joint.  The  city  furnishes  the  gaskets 
to  the  contractors  at  cost. 

Another  method  of  making  a  good  tight 
joint  in  the  water  is  by  the  use  of  a  mix- 
ture of  one  part  coal  tar  and  three  parts  of 
Portland  cement  thoroughly  nii.\cd  into  a 
putty.  After  an  oakum  gasket  is  placed 
this  putty  is  forced  in  by  hand.  The  opera- 
lion  is  simple  and  effective  against  the  wa- 
ter. The  workmen,  however,  object  very 
seriously  to  the  tar  on  their  hands.  The 
material  required  for  one  joint  for  a  12- 
inch  pipe  with  deep  and  wide  socket  de- 
pends largely  on  the  size  of  the  gasket,  but 
ordinarily  one  pint  of  tar  and  three  pints 
of  cement  crmplctely  fills  the  joint.  The 
material  best  suited  for  this  work  is  called 
hydrated  tar,  which  is  crude  coal  tar  with 
the  ammonia  water  removed. 

In  several  instances,  when  repairing 
breaks  in  sewers  carrying  a  large  amount 
of  water,  where  it  was  found  impossible 
to  stop  leaks  at  the  joints  with  oakum  and 
cement  I  have  used  plaster  of  paris  with 
oakum  with  fair  success,  afterwards  finish- 
ing the  joint  with  cement  mortar.  The 
plaster  is  made  in  a  thin  paste  and  worked 
into  the  gasket  until  it  contains  all  it  will 
carry.  .\s  the  plaster  sets  very  quickly  the 
work  of  preparing  and  placing  the  gasket 
and  of  setting  the  pipe  must  be  performed 
with  great  rapidity. 

The  methods  outlined  above  have  thus 
far  proved  satisfactory.  Of  course  time 
alone  will  prove  whether  they  are  the  best 
or  not.  It  is,  however,  an  indisputable  fact 
that  the  success  of  any  method  depends 
largely  upon  the  intelligence  of  skill  of  the 
workman.  Also,  that  the  average  man 
■working  in  the  trench  today  is  a  very  dif- 
ferent specimen  from  the  one  of  twenty 
years  ago.  The  foreigner  of  today  cannot 
be  depended  upon  to  understand  or  follow 
verbal  instructions.  I  find,  however,  that 
he  learns  quickly  by  sight,  and  will  follow 
a  given  line.  It  is  to  this  fact  that  I  at- 
tribute the  success  of  my  methods. 


The  U.  S.  Civil  Service  Commission  will 
hold  an  examination  on  Jan.  13-14,  1909, 
to  secure  eligibles  from  which  to  make  cer- 
tification to  fill  a  vacancy  in  the  position  of 
junior  physicist  in  the  Technologic  branch 
of  the  Geological  Survey,  at  a  salary  rang- 
ing from  $1,080  to  $1.5<)0  per  annum. 


The  best  daily  record  for  steam  shovels 
the  Atlantic  Division  of  the  Isthmian  Canal 
in  October  was  made  by  shovel  No.  102, 
working  at  the  Gatun  Locks,  which  exca- 
vated 1.888  cu.  yds.  of  material.  The  ma- 
terial excavated  was  rock.  The  best 
monthly  record  was  made  by  shovel  No. 
101  which  excavated  4,280  cu.  yds.  of  clay 
and  21,570  cu.  yds.  of  rock  in  26  working 
days. 


Underground   Insulation  of  Steam  and 
Hot  Water  Pipes.^ 

UV    HARRY   <;iLLETT. 

Why  do  wc  insulate  underground  steam 
and  hot  water  pipes?  In  order  that  wc 
may  carry  our  steam  or  hot  water  the  re- 
quired distance  with  the  least  possible  loss 
of  heat  or  power.  The  insulation  of  such 
pipes  can  only  be  obtained  by  confining  that 
pipe  within  a  covering,  which  contains  dead, 
dry  air  split  up  into  small  parties  by  the 
use  of  some  non-conducting,  indestructible 
materials,  felted  or  massed  together.  Un- 
derground insulation  of  such  pipes  is  dif- 
ficult for  two  reasons :  First,  on  account  of 
dampness  getting  into  the  covering  (water 
being  a  good  conductor  of  heat)  which  can- 
not be  readily  driven  off,  the  pipes  being 
confined  by  the  earth;  and  secondly,  that 
the  coverings  themselves  are  liable  to  be 
attacked  by  destroying  influences  found  in 
the  earth  itself.  These  combined  with  the 
heat  of  the  pipe  inside  and  dampness  on 
the  outside  of  the  covering,  means  certain 
death  sooner  or  later  to  anything  of  an 
organic  nature.  Consequently,  the  future 
insulation  of  these  pipes  must  of  necessity 
be  confined  to  methods  and  materials  which 
will  positivelj'  safeguard  the  pipes  against 
such  influences  as  above  mentioned,  and  so 
far  as  present  knowledge  permits  this  seems 
to  be  either  the  tunnel  or  some  form  of 
conduit  composed  entirely  of  inorganic  sub- 
stances.    We  will  consider  these  two  types. 

No  one  will  dispute  the  statement  that 
a  tunnel  is  a  pretty  substantial  proposition, 
but  in  a  good  many  ways  it  has  advantages 
which  are  worth  consideration.  The  pipes 
are  always  accessible  and  if  a  leak  occurs 
there  is  not  much  trouble  in  locating  it  so 
that  repairs  can  be  made  without  much  dif- 
ficulty. New  pipes  can  be  added  from  time 
to  time  as  occasion  requires,  the  tunnel-  be- 
ing erected  in  a  permanent  manner  and  of 
size  sufficient  to  accommodate  additions 
On  the  other  hand  the  first  cost  is  very 
high,  the  excavation  being  relatively  much 
larger  than  would  ordinarily  be  required 
for  the  number  of  pipes  contained.  The 
pipes  must  be  separately  insulated  and  as 
it  is  never  thought  necessary  to  cover  the 
flanges  under  such  conditions,  the  loss  of 
heat  from  the  pipes  is  sufficient  at  all  times 
to  comfortably  heat  a  space,  as  a  rule,  ap- 
proximating about  the  same  number  of 
cubic  feet  as  are  contained  in  one-quarter 
of  the  buildings  which  are  to  be  heated. 
The  argument  is  sometimes  advanced  that 
once  this  space  is  heated  the  loss  is  very 
slight,  and  to  some  extent  this  is  true,  but 
not  by  any  means  entirely  so. 

The  other  system  is  that  using  "Vitrified 
Sectional  Conduit."  All  the  materials  are 
absolutely  inorganic,  the  shell  being  com- 
posed of  a  carefully  selected  and  thoroughly 
ground  and  mixed  combination  ot  stone 
ware  clay.  After  the  material  passes  from 
the  molds  it  is  properly  treated  before  be- 
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ing  placed  in  the  kiln  to  avoid  warpmg  of 
the  sections,  Ihis  being  extremely  impor- 
tant. The  conduit  is  scored  in  process  of 
manufacture  so  that  it  can  be  readily  split, 
which  is  done  before  shipping,  each  half 
being  so  marked  that  it  can  be  identified 
on  arrival  in  order  that  the  original  tops 
and  bottoms  may  come  together.  Before 
splitting,  each  conduit  length  much  sustain 
a  transverse  test  between  hardwood  sup- 
ports which  cover  one-third  of  the  entire 
circumference  of  the  conduit. 

The  fitting  or  insulating  material  is  com- 
posed of  asbestos  fiber  and  sponge,  which 
is  so  intermixed  that  a  maximum  number 
of  confined  air-cells  are  obtained. 

The  pipes  are  carried  on  roll  frames 
embedded  in  concrete,  special  tees  being 
provided  for  this  purpose,  and  whenever  it 
is  found  necessary  to  anchor  or  turn  a 
corner,  brick  pits  are  built.  Almost  any 
number  of  pipes  may  be  placed  in  a  single 
conduit  and  it  is  purposed  that  no  pipe  shall 
have  less  than  three  inches  of  the  insulating 
material  around  it.  The  pipes  are  perfectly 
insulated  and  the  entire  conduit,  with  its 
contents,  is  self-contained.  The  loss  in 
pressure  is  practically  only  that  caused  by 
the  friction  between  the  steam  or  hot  water 
and  the  interior   surface  of  the  pipes. 

This  conduit  can  be  laid  within  six  inches 
of  the  top  of  the  ground,  snow  not  melting 
directly  over  it,  as  long  as  the  atmosphere 
is  below  freezing  point,  according  to  actual 
observation. 

The  question  of  installation  is  a  vital  one 
with  this,  as  with  all  other  mechanical  de- 
vices, especially  so  as  it  is  of  the  greatest 
importance  that  no  leakage  of  water  shall 
occur.  The  lower  half  sections  and  the  roll 
frames  must  be  in  perfect  alignment,  and 
it  is  absolutely  necessary  that  the  pipes 
shall  be  tested  with  a  cold  water  test  of  at 
least  50  per  cent  in  excess  of  the  steam 
pressure  to  be  carried  before  the  top  half- 
sections  are  placed  or  any  insulating  ma- 
terial put  on ;  neither  should  caulking  or 
rusting  of  joints  be  allowed.  The  job  of 
steam  fitting  must  be  perfect  and  experi- 
ence teaches  that  by  following  this  course 
it  will  remain  perfect. 

Observation  tees  are  provided  in  case  it 
is  necessary  at  any  time  to  look  for  a  leak, 
but  after  a  long  term  of  years,  during  which 
time  many  thousands  of  feet  of  the  con- 
duit have  been  placed  under  ground 
throughout  the  eastern  states,  it  was  proven 
that  no  observation  is  necessary  and  the 
reason  is  simple.  In  the  first  place  the 
necessity  for  careful  and  proper  installation 
has  been  duly  recognized  and  taken  care 
of;  there  is  no  chance  of  anything  attack- 
ing the  pipe  from  the  outside,  and  with  this 
danger  eliminated  the  chances  for  necessity 
of  renewal  are  very  slight.  In  case,  how- 
ever, it  docs  become  necessary,  after  a  long 
term  of  years,  the  defective  pipe  is  easily 
located  and  the  trouble  and  expense  of 
renewal  quite  small.  On  the  other  hand 
the  results  to  be  .obtained  are  almost,  mar- 
velous.    We   have   one    case    in    mind,    at 
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Andover,  Mass.,  where  a  line  600  feet  long 
was  tested  and  the  gauge  at  both  ends 
showed  exactly  the  same  pressure,  and 
other  cases  could  be  mentioned  where  ap- 
proximately the  same  results  have  been  ob- 
tained ;  in  fact  no  case  was  ever  reported 
where,  with  proper  installation,  the  effi- 
ciency test  showed  less  than  90  per  cent. 

Formerly  wooden  covering  was  used  but 
this  would  crack  and  allow  the  surface 
water  to  enter  the  crevices,  so  that  the 
heat  losses  were  sometimes  equal  to  30-40 
per  cent  of  those  of  bare  pipes.  A  new  and 
good  job  would  show  an  average  loss  of 
20  per  cent  of  the  loss  of  an  uncovered 
pipe,  or,  in  other  words,  a  saving  of  80 
per  cent  of  heat  otherwise  dissipated.  Vari- 
ous substances  have  been  tried  out  but 
most  of  them  deteriorate  so  easily,  so  that 
financially  nothing  was  found  to  equal,  as 
an  efficient  insulating  material,  water  and 
heat  proof  substances  which  could  be 
molded  into  convenient  shapes,  and  be 
made  to  entrap  a  lot  of  air;  for,  still  and 


Estimating     the     Cost    of    Manholes 
irom  a  Diagram. 

BY   JOHN    WILSON.* 

Herewith  is  given  a  diagram  for  estimat- 
ing the  quantities  of  materials  in  man- 
holes ;  and,  at  given  prices  of  materials 
and  labor,  the  cost  of  the  manhole  can 
likewise  be  ascertained.  The  diagram 
shown  is  for  a  4-ft.  manhole. 

Having  the  depth  of  the  manhole  given, 
the  number  of  brick,  the  amount  of  sand, 
cement,  mortar,  the  cost  of  labor,  and  total 
cost  of  manhole  complete,  plus  15  per  cent 
profit,  may  be  taken  from  the  diagram. 

Thus  for  a  15-ft.  manhole,  follow  verti- 
cal line  to  intersection  with  brick  curve, 
thence  horizontally  to  left  read  2,600. 
From  the  intersections  of  the  last  horizon- 
tal line  with  the  sand,  mortar  and  cement 
curves,  respectively,  read  vertically  above 
1.88  cu.  yds.  of  sand,  2.22  cu.  yds.  of  mor- 
tar and  4.6  barrels  of  cement.  To  ascer- 
tain   the    cost,    follow    vertical    line    from 
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stagnant  air  is  the  very  best  kind  of  an 
insulator. 

After  many  laboratory  tests  have  been 
made  on  a  large  variety  of  substances,  as- 
bestos was  found  to  fill  the  requirement 
best.  It  can  be  worked  up  easily  into  any 
shape,  dense  or  loose  in  construction,  and 
is  not  easily  damaged  by  vibration  of  pipes, 
etc. 

An  idea  as  to  the  amount  of  energy  lost 
due  to  condensation  of  steam  in  pipes  may 
be  derived  from  the  statement  that  six  ft. 
of  6  in.  pipe  uncovered,  will  cause  a  loss 
of  energy  each  hour,  equivalent  to  that 
generated  by  one  pound  of  coal  under  av- 
erage conditions.  A  good  covering  reduces 
this  loss  at  least  80  per  cent. 


ng  Cost  of   Manholes. 

bottom  to  intersection  with  the  cost  curves, 
and  read  horizontally  to  right,  cost  plus  15 
per  cent,  $64,  of  which  the  cost  of  labor 
alone  is  $12.50. 

The  curves  allow  for  a  double  layer  of 
brick  in  the  bottom  and  the  outside  of  the 
manhole  to  be  well  plastered.  It  is  an  easy 
matter  to  draw  similar  curves  to  meet 
local  conditions  and  thus  secure  a  very 
ready  method  of  making  estimates. 


The  total  number  of  immigrant  aliens 
who  entered  this  country  in  the  last  fiscal 
year  was  782,870,  being  502,479  less  than  in 
the  fiscal  year  of  1907.  In  addition  to 
782,870  immigrant  aliens  admitted  to  this 
country,  there  were  admitted  141,825 
classed  as  "nonimmigrants,"  making  a  to- 
tal of  924,695. 


It  is  expected  that  the  Isthmian  Canal 
medal  will  be  awarded  in  December. 
These  medals  are  to  be  distributed  to  all 
emploj'es  of  the  Commission  who  have 
served  two  or  more  years  on  the  canal. 
The  medal  w:'l  be  of  bronze  about  VA  in. 
in  diameter  and  will  bear  on  one  side  a 
portrait  of  President  Roosevelt  and  on  the 
other  a  view  of  the  Culebra  Cut,  in  the 
finished  canal,  with  steamers  passing 
through. 


•City  Engineer  of  Mankato,   Minn. 


The   Competitive  System  of  Contract- 
ing vs.  the  Fixed  Fee  System. 

Sir:  I  beg  to  be  allowed  to  cuinmcnt  as 
follows  upon  your  editorial  in  the  issue  of 
Nov.  18  of  "Engineering-Contracting,"  en- 
titled "The  Competitive  System  of  Con- 
tracting vs.  Fixed  Fee  System." 

There  are  two  points  in  this  editorial 
which  are  worthy  of  comment,  the  first  be- 
ing that  the  principle  of  selfishness  and 
ambition,  which  originally  drove  Satan 
from  Paradise,  is  the  great  uplifting  force 
that  makes  for  progress  and  civilization; 
proving  that  from  the  worst  faults  inher- 
ent in  human  nature,  the  greatest  benefit  to 
the  human  race  may  be  gained. 

It  is  this  very  principle  which  is  at  the 
foundation  of  the  fixed  commission  system 
of  contracting.  The  method  was  originally 
inaugurated  and  is  being  perfected  through 
the  idea  of  greatest  gain  to  self.  Previous 
to  its  conception  many  contractors  had 
realized  that  the  competitive  system  neither 
made  money  for  themselves  nor  produced 
good  work  in  which  they  could  take  pride; 
for,  combined  with  the  idea  of  money  mak- 
ing, is  or  should  be,  the  joy  that  every 
workman  must  feel  in  his  work. 

The  second  point,  which  is  conspicuous 
by  its  absence  in  your  editorial,  is  the  fact 
that  men  do  take  pride  in  their  work.  The 
only  real  and  lasting  joy  in  life  is  the  joy 
of  creation.  This  principle  is  the  founda- 
tion of  the  inventive  genius  of  this  nation. 
It  is  this  which  induces  a  workman  to 
make  some  little  addition  to  his  machine 
which  does  not  at  all  increase  his  wages 
but  increases  the  machine's  efficiency.  It 
is  this  which  induces  the  draftsman  in  his 
office  to  design  and  perfect  some  new  prin- 
ciple of  construction  for  use  in  the  field, 
which  does  not  increase  his  weekly  pay 
one  cent,  but  gives  him  a  feeling  of  having 
contributed  to  tliv»  progress  of  the  firm.  It 
is  this  feeling  in  every  construction  force 
— the  idea  of  "doing  a  good  job" — which 
spurs  every  mechanic  and  laborer  that  is 
worth  his  salt,  and  which  is  fully  as  strong 
as  the  inducement  that  every  man  feels  \.o- 
make  money. 

No  constructor  in  this  present  day  of 
fierce  competition  has  a  keener  incentive  to 
do  good  work  at  a  low  price  than  the  man 
who  is  operating  on  the  fixed  commission 
basis.  In  the  first  place,  he  must  establish 
his  reputation,  otherwise  he  cannot  get 
work.  In  the  second  place,  that  reputation- 
must  be  one  that  sustains  him  in  his  state- 
ment that  he  does  work  at  a  lower  cost 
than  can  be  reached  by  the  competitive  sys- 
tem. 

A  pertinent  instance  of  this  fact  occurred 
during  our  experience  of  the  present  year. 
A  certain  small  piece  of  construction  work 
was  submitted  to  competitive  bidding  upon 
certain  prepared  designs,  and  the  lowest 
bid  secured  was  $-34,500.  Our  special  designs 
were  afterwards  approved  as  an  alternate 
and  our  estimate  of  the  cost  of  the  work 
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was  $32,600,  but  there  was  no  guarantee 
whatever.  This  sum  included  our  own 
li.xod  commission. 

I(  no  stronger  motive  were  recognized 
than  the  sole  motive  of  money  making  there 
would  have  been  no  reason  wliy  we  should 
have  exerted  ourselves  to  produce  the  re- 
quired result  at  a  less  cost  than  was 
named ;  no  reason  why  improved  methods 
shunld  be  used,  nor  modern  machinery  bo 
employed.  The  fact  as  demonstrated,  how- 
ever, was  that  the  very  best  of  tools,  most 
modern  ideas  and  most  scientific  methods 
were  employed,  with  the  result  that  the 
work  actually  cost  $28,.36u,  a  saving  to  the 
owner  of  something  over  $4,000.  This  was 
an  exceptional  case  where  everything 
worked  to  good  advantage.  Here  were 
the  competitive  methods  and  the  fixed  com- 
mission method  in  direct  competition  on 
the  same  piece  of  work.  Today,  after  the 
work  has  been  satisfactorily  comple'ted, 
which  method  do  you  suppose  that  owner 
would  select  were  he  called  upon  to  un- 
dertake a  similar  enterprise? 

Vou  admit  in  your  editorial  that  this  sys- 
tem, w"hich  induces  liarmony  and  co-opera- 
tion between  the  owner,  his  architect  (or 
engineer)  and  his  constructor,  is  a  good 
system  and  the  best  system  that  we  know 
of  today,  when  applied  to  hydraulic  devel- 
opment, architectural  work  and  most,  un- 
derground construction  where  conditions 
cannot  be  ascertained  in  advance.  This 
would  include  possibly  three-quarters  of 
the  public  work  which  is  now  being  done 
in  this  country;  not  three-quarters  of  the 
actual  amount  of  money  expended,  because 
the  greatest  amount  expended  is  oii  "rail- 
road work,"  which  you  have  placed  in  a 
class  by  itself.  I  presume  that  you  refer 
to  the  ordinary  open  rock  and  earth  work 
to  which  you  also  add  grading  and  street 
surfacing.  This  is  work  in  which  no  par- 
ticular engineering  knowledge  is  required 
by  the  contractor,  and  work  on  which  it  is 
not  necessary  that  his  general  experience 
in  construction  should  be  very  broad,  the 
necessary  and  indispensable  requisite  be- 
ing the  constructor's  executive  ability  and 
his  experience  in  handling  men. 

I  am  aware  that  very  much  of  this  class 
of  work  has  been  executed  under  the  fixed 
commission  method,  although  more  or  less 
has  been  done  by  the  percentage  method  in 
the  improving  of  estates,  landscape  garden- 
ing, etc.  In  fact,  I  am  thoroughly  con- 
vinced that  the  fixed  commission  method  is 
the  best;  but  from  lack  of  information  can 
not  express  myself  clearly  so  far  as  open 
earth  and  rock  work  is  concerned. 

That  you  perfectly  agree  with  me  that 
hydraulic  construction  "lends  itself  admira- 
bly to  the  fixed  fee  system  of  contracting" 
shows  the  open  and  unbiased  attitude  which 
"Engineering-Contracting"  has  maintained 
and  I  believe  will  continue  to  maintain. 

Thanking  you  for  your  courtesy  in  this 
open  expression  of  opinion  through  the  col- 
umns of  your  publication,  and  in  the  hope 
that   it   may   serve  to   arouse  thought  and 


perhaps  some  discussion,  1   have  the  liniior 
to  remain  Yours  very  truly, 

C.  H.   K(;lek, 
General    Manager,    Ambursen    Hydraulic 
Construction   Company,   luigineer-Con- 
structors. 
176  Federal  St.,  Boston,  Mass. 
Nov.  23,  mS. 


Engineers  as  Reserved  Army  Officers. 

■'^ii> — 1  have  nlii.li  iiniuxd  ilu-  iiniiK-iise 
sums  of  money  that  the  U.  S.  is  spending 
on  its  military  establishment  and  won- 
dered if  we  had  a  great  war  if  it  would  be 
possible  to  obtain  sufficient  trained  officers. 

I  am  well  aware  that  our  regular  estab- 
lishment, while  very  small  and  short  of 
officers,  is  efficient  and  most  of  the  oflkcrs 
are  capable  of  handling  much  larger  com- 
mands than  they  have  at  present.  The 
militia  has  also  been  greatly  improved  in 
the  past  few  years,  but  usually  the  line  of- 
ficers are  elected  by  the  men  and  the  field 
officers  by  the  line  officers.  This  usually 
means  that  the  most  popular  man  gets  the 
commission.  Few  of  these  officers  hold 
places  in  civil  life  that  tends  to  fit  them  to 
command  troops. 

The  War  Department  also  conducts  ex- 
aminations to  secure  lists  of  persons  espe- 
cially qualified  to  hold  commissions  in  any 
volunteer  force  which  may  hereafter  be 
called  for  and  organized  under  the  author- 
ity of  Congress.  There  is  a  lot  of  "red 
tape"  connected  with  these  examinations 
and  I  understand  that  very  few  are  availing 
themselves  of  the  chance. 

I  desire  to  call  attention  to  the  fact  that 
there  exists  -in  the  states  today  a  large 
body  of  men  whose  training  and  occupa- 
tion in  civil  life,  would  fit  them  with  very 
little  military  instruction  to  be  among  the 
very  best  oflficers  we  could  have.  I  refer 
to  contracting  or  construction  engineers. 
Ordinarily  a  young  engineer  starts  his 
practice  on  survey  work,  then  designing  and 
construction,  and  some  finally  work  into 
contracting,  as  it  seems  to  offer  better 
chances  for  advancement.  It  does  not 
seem  to  take  them  long  to  get  a  large  and 
varied  experience  covering  most  of  the 
branches  of  engineering  and  construction. 
Many  of  these  engineer's  experiences  cover 
from  the  tropics  to  the  circle  (Arctic)  and 
many  have  worked  in  hostile  countries 
where  they  would  got  considerable  military 
experience. 

The  points  whicli  either  a  successful 
army  officer  or  contracting  engineer  should 
have  arc  so  similar  that  very  little  military 
instruction  would  make  first  class  officers 
out  of  contracting  engineers. 

Should  the  Government  adopt  my  sug- 
gestion, I  would  suggest  that  they  give 
their  applicants  for  volunteer  officers  let- 
ters of  introduction  so  they  could  go  to 
any  regular  militia  post  and  drill  or  use 
such  equipment  as  they  could  to  perfect 
and  keep  themselves  in  practice,  in  tac- 
tics, etc.,  and  lay  out  a  course  of  "home 
study." 


If  they  complete  these  preliminaries  in 
satisfactory  shape  and  show  that  they  are 
adapted  to  the  services,  allow  them  to  enter 
the  staff  schools  as  special  students  and  at- 
tend the  maneuvers  as  observers.  It  should 
be  borne  in  mind  that  engineers  are 
nomadic  and  there  are  limes  when  it  is  im- 
possible to  obtain  employment.  By  adopt- 
ing a  course  to  their  needs  it  would  cost 
the  department  very  little  and  the  engineers 
little,  save  spare  time.  I  believe  the  re- 
sults would  be  gratifying  to  all  concerned. 

Speaking  of  the  medical  examination,  if 
the  applicant  is  free  from  organic  dis- 
eases, he  should  pass.  There  is  no  doubt 
many  who  could  not  pass  the  strict  army 
medical  examination  due  to  some  slight  de- 
fect like  slightly  hard  bearing,  which  may 
have  been  caused  by  going  into  some  work- 
ing to  try  to  help  some  poor  fellow  who 
has  been  a  victim  of  a  premature  blast. 

I  do  not  think  that  it  would  be  advis- 
able to  place  the  men  in  the  engineering  de- 
partment of  the  army,  but  keep  them  in  a 
special  reserve,  that  could  be  called  upon  in 
time  of  need.  Then  they  could  be  scat- 
tered through  the  army  a  few  to  each  bat- 
talion and  in  such  commands  as  their  pre- 
vious training  and  e.\pericncc  would  ju.sli- 
fy.  When  a  volunteer  force  takes  the  field, 
there  are  always  a  lot  of  changes  and 
some  are  compelled  to  drop  out.  Those 
vacancies  could  be  filled  from  the  special 
reserve.  Exci.veer. 

Method    for    Rapid    Computation    of 
Earth  "Work. 

Sirs  :  In  Engixeerinc-Contr.\ct!xg  of 
Nov.  11,  I  note  a  method  of  estimating 
earth  yardage  from  a  railway  profile  by  the 
use  of  a  specially  prepared  scale.  Allow 
me  to  call  attention  to  the  fact  that  a  simi- 
lar scale  is  shown  in  Lavis'  "Railway  Lo- 
cation Surveys  and  Estimates,"  p.  9-3.  which 
is  better  than  the  one  in  your  Nov.  11  is- 
sue. Yours  truly. 

Railway  Engineer. 


The  New  York,  New  Haven  &  Hartford 
R.  R.,  according  to  press  dispatches,  has 
arranged  for  beginning  work  shortly  on 
improvements  involvina'  the  expenditure  of 
$30,000,000.  These  improvements  are  said 
to  include  the  electrifving  of  a  6-track  line 
from  New  Rochelle  to  129th  St..  New  York 
City,  tlio  construction  of  a  tunnel  under 
the  East  River  to  .\storia,  thence  to  Long 
Island  City,  with  another  East  River  tun- 
nel and  subway  to  a  huge  passenger  station 
to  be  erected  on  the  block  bounded  by 
Fourth  and  Lexington  Ave.,  32nd  and  33rd 
Sts..  New  Y"ork.  A  connection  with  the 
Pennsylvania  will  be  made  in  Long  Island 
City,  according  to  the  report,  and  a  New 
York.  New  Haven  &  Hartford  terminal 
station  will  be  built  on  the  old  Park  Ave. 
car  barn  site.  Part  of  the  contracts  are 
stated  to  have  been  awarded  to  the  recently 
formed  firm  of  Bradley,  Gaffncy  &  Steers, 
of  Now  York. 
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Discussions     Before     the     Technical 

League    on   the    Blackwell's 

Island  Bridge. 

Some  significant  facts  regarding  the 
Blackwells  Island  Bridge  deficienccs  are 
brought-  out  in  a  recent  discussion  of  this 
structure  by  the  members  of  the  Technical 
League  of  New  York  City.  Through  the 
courtesy  of  the  Secretary  of  the  League  we 
liave  been  furnished  with  three  of  their  dis- 
cussions of  most  general  interest ;  two  of 
them  we  print  here  and  the  third  will  be 
printed  in  our  issue  of  next  week.  As  the 
membership  of  the  League  is  secret,  the 
names  of  those  writing  these  discussions 
are  not  given,  but  we  have  distinguished 
the  separate  authorship  of  the  two  discus- 
sions printed  here  by  means  of  numerals : 

(1)  Since  a  recent  report  on  the  condi- 
tion of  the  Blackwell's  Island  Bridge  has 
put  the  engineers  and  contractors  who 
worked  on  this  bridge  in  an  extremely  bad 
light  and  has  reflected  on  the  whole  engi- 
neering profession,  it  might  be  well  to  lay 
before  you  the  few  facts  I  have  been  able 
to  gather.  Why  these  were  not  mentioned 
in  the  report  I  can  not  say. 

The  first  thing,  almost,  that  I  was  able  to 
find  was  that  the  whole  question  of  safety, 
or  of  bad  design,  hinged  on  the  assumed 
loadings,  however,  not  on  the  amount,  but 
upon  their  distribution.  The  report  was 
based  on  the  stresses  in  the  members  from 
the  congested  live  loads  placed  upon  iso- 
lated parts  of  the  structure.  The  structure 
was  designed  and  built  to  carry  a  continu- 
ous congested  live  load  from  end  to  end  or 
upon  any  portion  of  the  bridge  whatever. 
The  condition  of  loading  for  members  of 
the  island  span  will  serve  as  an  illustration. 
The  first  condition  called  for  a  load  on  the 
river  spans  of  approximately  1,200  ft.  and 
1.000  ft.  long  with  absolutely  no  load  on  the 
ii^land  span  GOO  ft.  long.  Such  conditions 
might  arise  on  a  four-track  railroad  bridge 
with  200  or  .300-ft.  divisions,  but  here  is  a 
case  of  twelve  varied  lines  of  travel  and 
1,000-ft.  divisions.  The  second  condition 
called  for  a  load  on  the  river-spans  and  the 
island  span  approximately  2,800  ft.  long. 
The  difference  in  applying  the  loads  upon 
the  island  span  brought  about  the  most  di- 
vergent results  and  evidently  determined 
the  recommendation  in  the  report  for  re- 
duction in  dead  and  live  loads.  In  refer- 
ring to  these  conditions  of  loading  here- 
after the  one  used  in  the  investigation  upon 
which  the  report  was  based  will  be  called 
the  "theoretical,"  the  one  used  in  designing 
the  structure  the  "actual"  loading.  The 
last  term  may  be  misleading  in  that  it  might 
imply  a  condition  that  could  occur  several 
times  in  the  life  of  the  bridge.  The  speaker 
believes  this  condition  will  never  occur. 
The  term  is  used  only  to  distinguish  it  from 
the  absolutely  impossible  loading  adopted 
in  the  calculations  leading  up  to  the  report. 
Imagine  this  latter  condition  if  you  can. 
Two  footwalks  loaded  like  a  B.  R.  T.  car 
from  side  to  side  with  people  blocked  at 
each   end   of   two    1,000-ft.    divisions :    two 


lines  of  wagon  traflic  going  east,  two  lines 
going  west,  two  lines  of  trolley  cars  and 
two  lines  of  elevated  trains,  eastbound,  two 
lines  of  trolley  cars  and  two  lines  of  ele- 
vated trains  westbound,  each  line  with  traf- 
fic packed  tight  and  blocked  in  two  widely 
separated  places  ia  their  several  directions 
of  travel.  Or  to  put  it  in  another  way, 
tweiuy-cight  separate  and  distinct  thougli 
simultaneous  blockades,  each  one  congest- 
ing traffic  for  a  length  of  nearly  two  "long" 
city  blocks.  The  distinguished  investigators 
may  be  able  to  figure  this  out  by  the  laws 
of  chance  but  they  could  not  get  it  on  the 
bridge  even  with  artificial  barricades.  The 
"actual"  loading  used  in  designing  and 
building  the  bridge  assumes  twelve  simul- 
taneous blockades  congesting  traffic  in  the 
same  manner  and  even  this  I  criticise  as  too 
severe.  No  attempt  was  made  in  the  report 
to  show  that  other  conditions  of  loading 
might  have  been  assumed.  In  fact  no  effort 
was  made  to  correct  the  impression  that 
gross  and  inexcusable  errors  had  been  made 
by  the  engineers  and  the  contractors. 

I  have  been  informed  of  another  point 
that  seems  to  have  been  overlooked  in  the 
report.  For  the  present  only,  the  roadway 
is  to  be  paved  for  all  the  clear  space  be- 
tween trusses  or  about  -53  ft.  in  width.  The 
extra  width  of  roadway  is  to  remain  only 
while  car  travel  is  light  and  can  be  han- 
dled on  the  tracks  outside  the  trusses.  A 
broad,  noble  highway,  eminently  fitted  for 
the  great  automobile  traffic  that  will  pass 
over  this  bridge  is  thus  afforded.  When 
car  travel  becomes  so  heavy  that  the  inner 
tracks  must  be  used  the  millionaire  must 
perforce  surrender  part  of  his  speedway  to 
the  proletariat.  Then,  and  only  then  I  am 
assured,  will  this  roadway  be  changed, 
part  of  the  paving  removed  and  the  road- 
way reduced  to  33  ft.  But  this  process 
would  mean  a  reduction  in  weight  of  about 
2,200  lbs.  per  lin.  ft.  The  report  did  not 
take  this  into  account  at  all,  though  this 
is  a  very  vital  condition.  While  on  this 
question  and  without  any  intention  of  criti- 
cising the  engineers  of  this  bridge,  I  would 
suggest  that,  in  the  elevated  railroad  track 
work  and  footwalks  which  will  undoubtedly 
be  installed  within  three  or  four  years,  con- 
siderable reduction  in  the  weights,  assumed 
and  given  to  the  investigators,  can  be  af- 
fected. I  believe  these  figures  are  too  high 
by  about  1,200  lbs.  per  lin.  ft. 

However,  proceeding  with  the  first  two 
conditions,  namely,  the  difference  in  the 
"theoretical"  and  "actual"  conditions  of 
loading  and  the  exclusion  of  the  2,200  lbs 
per  lin.  ft.  dead  load  which  will  have  been 
removed  long  before  there  is  a  call  for  eight 
tracks  on  the  bridge.  I  have  verified  the  two 
sets  of  stresses  on  the  island  span.  From 
these  figures  I  found  that  if  the  "theoret- 
ical" loading  with  its  impossible  conditions 
of  live  loading  and  the  extra  2.200  lbs.  of 
dead  load  are  taken,  the  unit  stresses  de- 
veloped are  alarming  and  would  naturally 
form  the  basis  of  an  unfavorable  report.  An 
examination  of  the  unit  stresses  developed 
bv  the  "actual"  load  shows  that  in  a  few- 


cases  these  over-run  the  allowed  stresses  by 
an  extremely  small  amount,  from  1V4  to  3 
per  cent.  With  the  further  reduction  in  the 
dead  load  to  be  added  in  the  future  which 
I  have  suggested,  all  the  stresses  would  be 
well  within  the  allowed  unit  stresses. 

Altogether  the  result  shows  that  the  con- 
tractor's computations  were  remarkably 
close,  that  the  unit  stresses  are  well  within 
the  limits  allowed,  and  that  the  bridge  can 
safely  carry  the  full  specified  live  load  with- 
out any  train  spacing  or  any  reduction 
whatsoever. 

The  speaker  has  computed  members  in 
the  other  divisions  of  the  bridge  in  the 
same  manner  and  finds  about  the  same  re- 
sults, alarming  if  the  "theoretical"  loading 
is  taken,  safe  if  the  "actual"  loading  is 
taken.  In  the  majority  of  cases  "alarming" 
reduced  to  "safe."  The  island  span  showed 
the  greatest  divergence.  It  might  be  said 
that  the  report  was  right,  if,  whatever  one 
may  stretch  one's  imagination  to  conceive 
may  be  taken  as  legitimate  loading  for  a 
structure.  In  other  words,  the  elastic  limit 
of  the  imagination  and  of  the  structure 
must  be  arrived  at  simultaneously.  May 
heaven  pity  the  profession  if  a  twenty  or 
thirty  story  office  building  is  reported  on 
in  the  same  manner,  assuming  a  congested 
live  load  at  its  full  value  for  every  story 
fro:n  roof  to  basement. 

The  speaker  would  like  to  say,  in  closing, 
that  he  has  made  these  remarks  in  no  spirit 
of  actual  criticism  of  the  report,  nor  as  an 
attempt  at  justifying  any  errors,  but  to 
denior.strate  that  no  colossal  blunder  has 
been  made,  that  the  work  has  not  been  han- 
dled by  a  crowd  of  men  ignorant  of  what 
engineering  means,  and  mainly  because  the 
conclusions  that  may  be  made  from  this  re- 
port, if  unanswered,  reflect  not  only  on  the 
engineers  and  contractors  engaged  on  this 
work  who  shoidd  have  made  it  their  firs\ 
duty  to  answtr  it  fully  and  completely,  but 
it  reflects  upon  you  and  me  and  every  mem- 
ber of  our  profesison. 

(2)  When  the  construction  of  the  Man- 
hattan bridge  was  contemplated  a  Board  of 
Engineers  was  appointed  by  the  mayor  to 
investigate  the  system  of  loading  and  the 
unit  stresses  to  be  used. 

This  board  appointed  by  the  mayor  con- 
sisted of  the  following  eminent  engineers : 
Geo.  S.  Morison,  Mansfield  Merriman,  C. 
C.  S.  Schneider,  H.  W.  Hodge  and  Theo- 
dore Cooper. 

The  same  loading  and  unit  stresses  as 
were  approved  by  this  commission  were  in- 
corporated in  the  specifications  for  the 
Blackwell's  Island  Bridge.  This  specifica- 
tion was  given  by  Mr.  Lindenthaul  to  the 
assistant  engineers  of  the  Bridge  Depart- 
ment to  design  the  Blackwell's  Island 
Bridge,  and  as  this  was  an  oflficial  order  it 
had  to  be  carried  out.  In  other  words,  the 
designers  in  the  department  had  to  respect 
the  official  specification  as  authoritative 
whether  they  considered  it  correct  or  not. 

This  specifications  called  for  a  "congested 
loading  placed  so  as  to  give  the  greatest 
strain    in   each  part  of  the  structure."     It 
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called  lor  a  loading  ol  12,000  lbs.  per  liii. 
ft.  anil  aflerward.s  revised  lo  10,000  lbs.  per 
tin    ft.   with   tlie   following   unit  stre.sses: 

Nickel  steel  eye-bars 39,000  lbs.  per  sq.  in, 

Stnicliiral  steel  eye-l)ars.24,0O0  lbs.  per  sq.  in. 
Riveted  tension  inenib'rs. 24,000  lbs.  per  sq.  in. 
Riveted  conip.  members. 24,000  lbs.  100  1/r 
Tbc  clastic  limit  specified  for  nickel  steel 
eye-bars  was  -18.000  lbs.,  carbon  steel  bars 
28,000,  and  plates  and  shapes  30,000  lbs. 
per  sq.  in.  This  gives  the  high  percentage 
of  unit  stress  to  the  elastic  limit  of  81  per 
cent  for  nickel  steel  bars,  80  per  cent  for 
carbon  steel  bars,  and  80  per  cent  for 
plates  and  shapes.  There  seemed  to  be  but 
one  reason  for  such  high  unit  stresses  and 
that  is  the  kind  of  loading  used;  namely, 
the  "congested  load." 

This  assumption  of  loading  meant  for 
this  particular  structure  that  the  lower 
floor  would  have  a  continuous  line  of  loaded 
trolleys  on  the  four  tracks,  and  the  road- 
way a  live  load  of  100  lbs.  per  sq.  ft.  The 
assumption  for  the  upper  floor  loading 
meant  that  the  two  elevated  trajjk?,  or  as 
afterwards  revised  that  the  four  elevated 
tracks  would  be  stalled  with  cars  or  trains, 
and  the  footwalks  congested  with  a  live 
load  equal   to    100  lbs.  per  sq.  ft. 

Now,  in  any  engineer's  mind  this  condi- 
tion of  loading  is  not  only  ridiculous  but 
impossible.  First,  the  footwalks  could  not 
be  possibly  crowded  to  give  such  a  live 
load  capacity.  Second,  a  stalled  condition 
of  cars  would  only  occur  in  case  of  an  ac- 
cident or  a  block  on  one  or  two  tracks, 
which  of  course  would  not  mean  a  continu- 
ous loaded  portion  of  all  the  tracks.  Be- 
sides traffic  regulations  prevent  such  a  con- 
gestion and  the  loaded  traffic  to  or  from 
Manhattan  is  only  one  way  during  the  rush 
hours  of  a  day. 

The  loading  of  the  roadway  meant  that 
it  would  be  crowded  with  vehicles  for  a 
long  distance  on  the  bridge  or  a  concen- 
trated load  of  24  tons  on  '2  axles,  10  ft. 
apart  and  5-ft.  gage  assumed  to  occupy  an 
area  of  12  ft.  by  30  ft.  Such  heavy  loaded 
trucks  arc  very  scarce  and  even  the  ordi- 
nary vehicular  traffic  congested  on  one  of 
our  city  blocks  would  not  give  100  lbs.  per 
sq.  ft.  loading. 

Since  these  impossible  conditions  of  load- 
ing were  employed,  the  unit  stress  must 
have  been  made  high  to  bring  the  material 
and  the  members  of  the  bridge  under  a  fac- 
tor of  safety.  In  other  words,  the  high 
unit  stresses  endeavored  to  make  the  de- 
sign economical  under  the  impossible  con- 
ditions of  loading  imposed. 

The  reasons  for  the  variations  and  low- 
stresses  in  the  floor  system  as  shown  in  the 
report  must  have  been  that  provisions  were 
made  to  run  any  kind  of  cat*'  or  train  on 
any  of  the  trolley  stringers  with  but  little 
revision  and  at  first  cost  for  construction. 
This  provided  for  future  conditions  that 
might  arise  in  traffic  and  could  be  taken 
care  of  without  the  difficulties  that  were 
experienced  in  revising  the  Brooklyn  bridge 
to  accommodate  the  present  traffic.  Of 
course,  this  additional  material  added  to  the 


(load  load  thus  reducing  the  live  load  ca- 
pacity of  the  bridge  but  the  percentage  of 
increase  would  be  very  small  on  a  greater 
factor  of  safety  on  the  trusses  if  the  miit 
stresses  as  Specified  had  not  been  so  high. 
In  other  words,  bridges  with  the  common 
practice  of  lo<-iding  and  with  unit  stresses 
of  50  per  cent  of  the  elastic  limit  would 
give  a  factor  of  safety  of  four  on  the  ulti- 
mate strength  of  the  material  used  instead 
cif  reducing  the  safety  factor  to  almost  the 
miuinumi  of  one. 

Since  the  Blackwells  Island  bridge  shows 
overstress  from  the  original  loading  and  the 
high  unit  stresses  in  proportioning  the 
members,  the  live  load  must  be  greatly  re- 
duced in  order  to  bring  this  bridge  within 
a  proper  margin  of  safety.  It.  therefore,  is 
evident  that  the  monumental  blunder  in 
bridge  engineering  is  not  the  assist.mt  en- 
gineers' fault  in  the  department  today  but 
of  a  previous  administration  which  officially 
ordered  these  high  unit  stresses. 

The  type  of  design  containing  the  rock- 
ers may  be  subject  to  criticism  as  to  econ- 
omy in  weight  but  primarily  the  responsi- 
bility and  safety  of  any  structure  is  de- 
termined by.  the  unit  stresses  used.  Why 
the  engineer  or  engineers  who  were  respon- 
sible for  the  specification  of  the  Blackwells 
Island  Bridge  departed  from  the  ordinary 
unit  stresses  used  in  bridges  of  many  years 
of  usefulness  is  hard  to  understand. 


The  Cost  of  a  Highway  Viaduct. 

A  steel  viaduct  for  a  highway  was  built 
in  1899,  across  Piney  Br&nch,  Washington, 
D,  C.  It  is  300  ft.  long  and  consists  of 
three  towers  (8  bents)  and  7  deck  trusses 
(8  tower  trusses  and  4  intermediate). 

All  trusses  are  10  ft.  deep ;  the  3  tower 
trusses  are  each  30  ft.  long ;  two  of  the 
intermediate  trusses  are  each  60  ft.  long, 
and  the  other  two  (at  the  ends  of  the  via- 
duct) are  each  45  ft.  long.  The  viaduct  is 
60  ft.  high  in  the  center  and  has  a  profile 
area  of  12,000  sq.  ft.  below  the  floor  level, 
which  divided  by  the  300  ft,  length  gives 
an  average  height  of  40  ft.  The  floor  sys- 
tem is  15-in,  I-beams  (42  lb,)  supporting 
5xl4-in.  stringers  (16  ft.  long  and  spaced 
2  ft.  c.  to  c),  on  which  is  laid  the  floor 
of  3-in.  yellow  pine.  The  trusses  are  16 
ft,  apart,  and  the  I-beams  overhang  them, 
giving  a  floor  24  ft,  wide. 

The  assumed  live  load  was  100  lbs.  per 
sq.  ft.,  or  12  tons  on  two  axles  7%  ft.  c.  to 
c.  The  concrete  pedestal  piers  rest  on 
rock,  and  are  2  ft.  square  under  the  coping 
and  rest  on  a  stepped  base  4V4  ft,  square. 
The  materials  used  were  as  follows : 

Steel  in  bents  or  towers 43,500  lbs. 

Steel   in   trusses  and   floor 77,700  lbs. 

Total    121,200  lbs. 

Timber    46,000ft.  B.  M. 

The  cost  was : 

Foundations,  incl.  abutments    $2,112 

Bents  or  towers   2,820 

■Superstructure     .">,635 

Total    $10,567 

Tliis   is  equivalent   to   $35.22   per   lin,   ft. 


Catalogs  Worth  Having. 

Engineers  ami  coiuraciors  should  have 
on  file  the  latest  catalogs  of  machines, 
tools  and  supplies  that  they  use.  In  sending 
for  catalogs  reviewed  or  advertised  in 
this  paper,  you  will  confer  a  favor  on  us 
if  yo\f  will  write  direct  to  the  advertisers 
and  state  that  you  saw  the  catalog  men- 
tioned    in      ENCI.NEERI.NC-Co.NTRACnNG.        If 

you  are  in  the  market  for  tools,  machinery 
or  supplies,  tell  us  and  we  will  notify 
promptly  the  leading  nnnufacturers. 

No.  1001.  Roof  and  Floor  Slabs North- 
western Expanded  Metal  Co..  930-D50  CMd 
Colony  Bldg..  Chicago.  III. 

This  Is  the  third  of  the  excellent  series  of 
pamphlets  being  issued  by  the  above  named 
Mim  and  it  gives  a  variety  of  useful  Infor- 
mation regarding  roof  and  floor  slab  design 
in  reinforced  concrete.  The  tables  for  de- 
signing slabs  are  particularly  practical  Re- 
inforced concrete  designers  should  secure 
this  series  of  pamplilcts  for  (lling. 

No  1005.  Cement  Tools.— Burrell  Mfg.  Co. 
Bradley.    III. 

This  pamphlet  illustrates  and  describes  the 
X-L-.\ll  concrete  block  and  brick  machines, 
special  molds,  concrete  cart  and  concrete 
mixer.  The  hand  power  and  traction  mix- 
ers shown  will  interest  block  maliers  and 
contractors  for  concrete  curbing  sidewalk 
and  ravement  foundation.  Complete  In- 
structions are  printed  for  operating  each  of 
the  several  machines  and  there  are  several 
additional  pages  of  useful  data  for  cement 
workers. 

No  1006,  Buckets.— J.  S.  Barron.  127 
Franklin   St.,    New  York. 

These  buckets  are  made  for  contractors 
and  for  handling  all  kinds  of  heavy  mater- 
ials. They  are  made  of  wood  with  heavy 
iron  bands  and  hoops  on  them.  It  is  claimed 
that  the  bottom  cannot  be  knocked  out  of 
these  buckets  even  by  horses  stamping  on 
them. 

,.^I°,  }^''''-  "^^t^'  Hose.— The  American 
Metal  Hose  Co.,  173  La  Fayette  St..  New 
York. 

A  bulletin  telling  of  the  all  metal  hose  and 
tubing  being  sold  by  this  company  for  vari- 
ous purposes.  These  hose  of  different  sizes 
are  used  for  high  pressure  of  steam  air 
gas,  ammonia  and  acid,  and  it  is  stated  that 
it  will  outlast  any  other  kind  of  hose. 

No.  1008.     Water  Rock  Drills The  J.  Geo 

Leyner  Engineering  Works  Co..  Littleton. 
Colo. 

A  4S-page  catalog  devoted  to  the  Water- 
Leyner  drill,  model,  six.  This  drill,  designed 
for  all  kinds  of  rock  work,  carries  water  to 
the  bit  by  hollow  drill  steel,  and  has  done 
very  efHcient  work  in  many  of  the  mines  of 
the  west.  The  catalog  describes  the  method 
of  operating  the  drill,  and  shows  photo- 
graphs of  drills  at  work. 

No.  1009.  Dump  Wagons. — Kramer  Wagon 
Co..  Oil  City.   Pa. 

A  52-page  catalog  describing  the  Kramer 
wagons,  givin.g  tables  of  dimensions,  etc. 
This  company  manufactures  dump  wagons, 
solid  bottom  wagons,  lumber  wagons  and 
heavy  wagons  for  niacliinery.  .\  very  com- 
plete wagon    catalog. 

No.  1010.  Punching  Machines. — Henry  Pels 
&  Co..  90  West  St.,  New  York. 

A  24 -page  catalog  describing  and  illus- 
trating band  power  punching  and  shearing 
machines.  These  machines  are  well  known 
to  the  building  trade  and  have  proven  their 
great  efficiency  by  their  uniform  excellent 
work.  Contractors  and  engineers  doing  steel 
work  will  find  these  machines  are  money 
savers. 

No.  1011.  Dump  Cars  and  Industrial  Rail- 
roads.— Ernest  Wiener  Co..  50  Church  St., 
New  York. 

A  cat.alog  of  over  a  hundred  pages  devoted 
to  the  products  of  this  well  known  com- 
pany, who  are  railroad  specialists  for  all 
industries.  They  manufacture  all  steel  cars, 
and  industrial  railroads  of  varying  gages, 
the  steel  ties  being  galvanized.  This  cata- 
log should  be  in  the  hands  of  every  engineer 
and  contractor. 

No.  1012,  Stamp  Milling  Machinery. — Tay- 
lor Engineering  Co.,  New  York.  N.  Y, 

This  pamphlet  gives  line  drawings  of  a 
number  of  stamp  mill  la\'outs  and  shows  a 
variety  of  stamp  mills,  ore  crushers,  amal- 
gamating pans,  settlers,  cle.in-up  i>ans.  bar- 
rels, ropes,  and  retorting  furnaces.  Convey- 
ing m.-ichlnery  for  ore  mills  is  also  illus- 
trated. Descriptive  text  accompanies  the 
several  Illustrations. 
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We  shall  welcome  any  news  notes  that 
■our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 
Bridges. 

Open.                                               See  Issue. 
9.  Hollywood,    Cal Dec.     2 

10.  Memphis.  Tenn Dec.     9 

I  1.  Atkinson.     Ill Dec.     2 

11.  Greenville,    S.    C Dec.     9 

11.  Fresno,    Cal Dec.     9 

12.  Richmond.   Va Dec.     9 

14.  (Jreen    Bav,    Wis N..v.  2.=> 

14.  San    Diego,    Cal Dec.     9 

15.  Washington,    In.l Dec.     2 

15.  Bridgeport,   Conn Dec.     9 

16.  Columbus,    O Nov.  IS 

11;.  Columbus.  O ..Nov.  25 

IS.  Cincinnati,    O Dec.     2 

19.  BatesviUe.    Ark Dec.     9 

21.  Doylestown,    Pa Dec.     9 

24.   Sumner,    ^\■ash I  Vc.     2 

S.  Salt   Lake  City,    Utah Dec.     9 


Bids 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
-Jan. 


Dec. 
Dec. 
Feb. 
Dec. 
Dec. 
Dec. 
Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Deo. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Doc. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

.Tnp. 

Jan. 

.Tan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


Buildings. 

9.  Columbus.    O Nov.  25 

10.  Wausau,    Wis Nov.  18 

10.  Fort    Terrv.    N.    Y Dec.  2 

11.  Fort    Crook.    Neb Dec.  9 

12.  Sacramento,    Cal Dec.  2 

12.  Madera.     Cal Dec.  2 

12.  National   Military   Home. 

Kan Dec.  9 

14.  Fort    -Meade.    S.   Dak Nov.  IS 

14.   Fort   Greble.    R.    T Dec.  2 

14.  New  York.   N.   Y Dec.  9 

14.  Kansas    City.    Mo Dec.  9 

15.  Cincinnati.     O I'>ec.  2 

15.  Houston.    Tex Dec.  9 

15.  Parnassus.    Pa Dec.     9 

16.  San    .Jose.    Cal Nov.  25 

16.  Oakland.    Cal Dec.     2 

16.  Pensacola.    Fla Dec.     2 

16.  Providence.   R.    I Dec.  9 

10.  White    Plains.    N.    T Dec.  9 

17.  Circleville.     O Doc.  2 

17.  Harrisonburg,    Va Dec.  9 

17.  Cleveland,    O Dec.  9 

IS.  :Madison,    Wis Nov.  IS 

19.  Passaic.    N     J Doc.  2 

19.  Carthage,    O Dec.  9 

21.   Seattle,   Wash Nov.  IS 

21.  Chevenne,    Wvo Dec.  2 

21.  Hot   Springs,    S.   Dak Dec.  2 

21.  Covina.    Cal Dec.  2 

21.  Belle  Plaine.   Kan Dec.     9 

22.  Coldwater.    Mich Nov.  18 

22.  Mount    \^'eather.    Ta Dec.     9 

22.  Ramona.   Okia Dec.     9 

23.  Jersey   Citv.   N     J Dec.     2 

23.  Porte'rville.   Cal Dec.     P 

26.   Americus,  Ga Nov.  " 

26.  San     Jose.     Cal Dec 

2S.   T.ake  Charles,  la N-- 

28.  Covina.  Cal ■^ 

29.  Alton.    Ill 

.10.  Moultrieville.    S.    C 

31.  Fort  Howard.    Md 

4.  Snnlt  Sto.  Marie.   Mich.. 

4.  Lisbon.  O 

5.  Niles.    Mich 

5.  Frankfort,    Ky 

6.  Paris.    Ill 

6.  Fort  Slocum.  N.   T.. 

7.  Johnson   City,    Tenn 
9.  Murfreesboro.    Tenn 

Roads  and  Str 

9.  Salem.  N.  J 

9.  Muncie.    Ind 

9.  CoT^'don.   Ind.    . . . 

9.  Huntington.    Ind. 

9.  Pittsburg.    Pa.    . 

9.  Mamaroneck,    N. 


Dec. 
Dec. 
■Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec, 
Dec. 
Dec. 
Dec. 
Dec. 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


9. 
10. 
10. 
10. 
11. 
11. 
12. 
14. 
14. 
14. 
15. 
15. 
15. 
15. 
15. 
16. 
17. 
17. 
17. 
21. 
22. 
23. 
23. 
23. 
28. 


10. 
10. 
10. 
11. 
11. 
11. 
14. 
15. 
15. 
15. 
15. 
16. 
16. 
IS. 
21. 
21. 
22. 
28. 


Brooklyn.    N.    Y Dec.  2 

Frankfort,    Ind Dec.  2 

New  York,   N.   Y Dec,     9 

Pittsburg,    Pa Dec.     9 

Mt.    Vernon,  Ind Nov.  25 

Cincinnati.    O Dec.  2 

Purcell.    OkIa Nov.  25 

Fort    Riley.    Kan Nov.  25 

Kansas  City.  Mo Dec.  9 

Wabash,    Ind Dec.  9 

Anderson.     Ind Dec.  2 

Houston.    Tex Dec.  9 

New  York,   N.   Y Dec.  9 

Salisbury.    Md Dec.  9 

Noblesville.    Ind Dec.  9 

Brooklyn.    N.    Y Dec.  9 

Newton.    N.   .1 Nov.  25 

Fort  Myer,   Va Dec,  9 

Cleveland.    O Dec.  9 

St.   Paul.    .Minn Nov.  25 

Opelousas.   La Dec.  9 

Cleveland,    O Nov.  25 

Roanoke,    Va Dec.  9 

Pittsburg.    Pa Dec.  9 

Anderson,    Ind Dec.  2 

Sewers. 

El    Centre,    Cal Dec.  2 

Pittsburg.    Pa Dec.  9 

Danville.   Pa Dec.  9 

Louisville,    K\- Dec-.  2 

Montreal,    Que Dec,  9 

Indianapolis.    Ind Dec.  9 

Redfleld.    S.    Dak Dec.  9 

Toronto.    Ont Nov.  25 

Independence.    Kan Dec.  2 

Beaumont.    Tex Dec.  9 

Fitzgerald.   Ga Dec.  9 

Baltimore.     Md Dec.  2 

Brooklyn.    N.    Y Dec.  9 

Louisville.    K>' Dec.  2 

Green    Bay.    Wis Dec.  9 

Muskogee,    Okla Dec,  9 

Mt.    Vernon.    O Dec.  2 

Pipestone,   Minn Dec.  2 


Water  Supply. 

Dec.      9.  New    York,    N.    Y Dec.  2 

Dec.      9.  Grafton.   Ill Dec.  9 

Dec.    10.  New  York,   N,   Y Dec.  9 

Dec.     14.  Gridley,    Cal Nov.  18 

Dec.  14.   East    Grand    Forks,    JIinn...Dec.  2 

Dec.    14.  Winterset.    la Dec.  9 

Dec.    15.  Eveleth.     Minn Dec.  2 

Dec.    15.  Herrin.    Ill Dec.  2 

Dec.    17.  Brooklyn.    N.    Y Dec.  9 

Dec.    21.  Astoria.     Ore Nov.  25 

Dec.    21.  Astoria.    Ore Dec.  9 

Jan.     12.  Connersville,    Ind Dec.  2 

Miscellaneous. 

Dec.      9.  Flathead,   Mont.. 

Saw  and  Grist  Mill,  Nov.   18 
Dec.    10.  Ottawa,  Ont., 

Steamer,  Nov.  18 
Dec.    10.  Memphis,  Tenn., 

Street  Lighting,  Nov.  25 
Dec.    11.  Cincinnati.  O.. 

Power  House,  Nov.  18 
Dec.    11.  Milwaukee.    Wis.. 

Tunnel.  T"^  -      ' 
Dec.    11.  Rutherford,   N.    J., 

Street  ^ 
Dec.    12.  Chicago,   111.. 

Dec.  12    Fort   Sam   ^" 

Dec.  15.  Washi"- 

Dec.  16.  Sr 

Dec.  '■ 

De- 


Dec.    14.  Wilmington,  Cal., 

.^         , .    „,        „  Dredging.  Dec.     9 

Dec.    14.  New  York,  N.  Y., 

^         ,.    ,..  Excavation,  Dec.     9 

Dec.    14.  Mmneapolis,   Minn., 

„         ,.    „     ,  Ditch,  Dec.     9 

JJcc.    lo.  Burhngton.   la.. 

Ditch    Work,  Dec.     2 
Dec.    21.  Webster  City,   la., 

„„    „    ,  Ditch  Work,  Dec.     9 

Dec.    22.  Esthervllle,   la., 

^         „„     .  ,^  Ditch.  Nov.  18 

Dec.    22.  Albany,    N.    Y., 

Barge  Canal   Work,  Dee.     2 
Jan.      9.  Anoka,   Minn., 

Ditch    Work.  Nov.  25 

Materials,Machines,Supplies,Tools,Etc. 

Dec.       9.   Washington,   D.    C. 

Towing  Machines, 
Dec.      9.  Chicago.    III., 

Iron  Working  Machinery, 
Dec,    10,  Grand    Rapids,    Mich,, 

Pumping  Machinery, 
Dec.    10.  Dayton,   O.. 

Engine.  Generator, 
Dec.    10.  New  York,  N.  Y.. 
__  Cement, 

Dec.    10.  New  York,  N,  Y.. 

Electric  Motors, 
Dec,    10.  Phoenix,  Ariz., 

Scrapers, 
Dec.     14.  Washington.  D.  C. 

Boilers,   Generators,    Rope, 

Etc , 

Dec.    14.  San  Bernardino,  Cal.. 

Water   Pipe. 
Dec.    15.  New  York.  N.  Y., 

Road  Roller. 
Dec.    16.  New  York.   N.  Y.. 

Corporation  Cocl^s, 
Dec.    17.  Washington.   D.    C. 

Pipe  Fittings,  Etc., 
Dec.    18.  Warren.    Pa.. 

Gas  Engines,   Generators, 
Dec.    21.  National    Soldiers'    Home., 

Va Pumps,   Etc., 

Dec.    21.  Burrwood.    La., 

Ice   Plant.    Etc., 
Dec.    21.  Washington.  D.  C. 

Boilers.   Cement,  Etc., 
Dec.    28.  Washington.   D.   C. 

Lumber.    Jacks.   Etc.. 
Dec.    2S.  Camaguey,   Cuba.. 

Pumping  Plant. 
Dec.    31.  Washington.   D.   C. 

Powder   Hoists. 
Jan.      4.  Fort    Monroe.   Va.. 

Engines.  Boilers,  Etc.. 
Jan.     15.   Portland,    Ore., 

Portland   Cement, 
Feb.    L'2.    Winnipeg.  Man.. 

Pump.  Motor. 

BIDS  ASKED 
Bridges. 

Bids    are    asked    on    followf'-- 
notes      being      arranfo'' 
■tales: 


Nov. 

18 

Dec. 

2 

Dec. 

2 

Dec. 

9 

Dec. 

9 

Dec. 

9 

Dec. 

9 

Nov. 

25 

Dec. 

9 

Dec. 

9 

Dec. 

9 

Dec. 

9 

Dec. 

9 

Dec. 

2 

Dec. 

2 

Dec. 

2 

Dec. 

9 

Dec. 

9 

Dec. 

9 

Dec. 

9 

Dec. 

2 

Dec. 

ft 
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urihc.M  iiiKl  SchoiziT  double  rollliiK  Ufl  cliiiw 
opan,  uiul  piers  iind  ubutnients  iind  the  ap- 
proiH'he8  thereto. 

Doylcttown,  Pa.— UnUl  Dec.  21.  accordlnK 
to  reports,  bv  County  Commissioners,  for 
constrm-tlnK  reinforced  concrete  bridge  over 
rnnal  iit   HrldKe  SI..   Morrlsvllle. 

Greenville,  S.  C.-  rnlll  U  a.  m..  Dec.  11. 
by  J  r  I'loodwin.  Supervisor,  for  bulldlnR 
new  brldgi'  over  Salmla  Klver  In  K.  Mays 
Cleveland  bottoms,  and  until  noon.  Dec.  II. 
for  bridge  over  branch  near  A.  Mays  Cleve- 
land's Mill. 

Memphis,  Tenn.— i:ntll  noon.  Deo.  10.  by 
i:nnls  M.  Douglass.  City  Register,  for  labor, 
materials,  hauling,  scaffolding  and  forms, 
and  for  constructing  a  bridge  66  ft.  wide 
across  the  Southern  Ry.  right  of  way  on 
Monroe  Ave.  to  replace  steel  span  at  that 
point  HIdders  will  submit  their  own  de- 
lalleil  plans  and  speclHcatlons. 

Salt  Lake  City,  Utah.— Until  S  p.  m..  Jan. 
S  bv  Board  Public  Works.  L.  C.  Kelsey.  City 
Engineer,  for  constructing  a  steel  or  con- 
crete highway  bridge  across  the  Jordan 
Ulver  at  North  Temple  St. 

Richmond,  Va,— Until  Dec.  12.  by  P.  St.  J. 
Wilson  State  Highway  Commissioner.  Rich- 
mond for  replacing  old  bridge  now  in  river 
at  site  or  for  construction  of  new  bridge, 
over  Appomattox  River  between  .\mella  and 
Cumberland  Counties. 

Buildings. 

Ulds  are  asked  on  following  work,  tne 
notes  being  arranged  alphabetically  uy 
.oiates: 

Covina,  Cal.— Until  1  p.  m..  Dec.  28  (ex- 
tension of  time),  by  G.  D.  Jennings.  Clerk. 
School  District,  for  erection  of  a  high  school 
building.  F.  S.  Allen.  Architect,  712  Se- 
curity  BIdg.,  I^s  Angeles,  Cal. 

Portervllle,  Cal.— Until  Dec.  23.  by  J.  F. 
Wright.  Secretary  Masonic  Temple  Associa- 
tion for  erection  of  a  3-story  and  basement 
bricit  building.  C.  K.  Kirby.  Jr.,  Architect. 
Fresno,  Cal. 

Paris,  III.— Until  3  p.  m..  Jan.  6.  by  James 
Knox  Tavlor  Supervising  Architect,  ^^ash- 
ington  U  C.  for  the  construction  (includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring)  of  the  U.  S. 
Post  Office  at  Paris. 

Belle  Plalne,  Kan.— Until  Dec.  21.  by 
School  H..ard.  J.  H.  Large.  Clerk,  for  tlie 
construction  of  a  2-story  brick  addition  to 
the  present  brick  school  house. 

National  Military  Home,  Kan — Until  noon. 
Dec  12  bv  Major  W.  M.  Martin.  Treasurer. 
Western  Branch  N.  H.  D.  V.  S..  National 
.Military  Home,  tor  furnishing  material  and 
labor   for   remodeling    headquarters    building. 

Frankfort,  Ky.— Until  noon,  Jan.  5.  by  Ed- 

■>•    Drane,    Secretary  Capitol   Commis- 

■  .'.•(stallation  of  electric  light  fix- 

-~v    capitol    building    at 

'-^ws.    Architect. 


and  gas  piping,  for  Stale  Armory  at  White 
Plains.  F.  H.  Ware,  State  Architect,  Al- 
bany, N.  Y. 

Carthage,  O.— Until  noon,  Dec.  19,  by  D. 
I,.  S.iMip.son.  Secretary  Directors  of  the 
Hamilton  County  Agricultural  Society.  Cin- 
cinnati, for  furnishing  the  necessary  labor 
and  mati'rial  for  the  erection  of  a  grand 
stand  and  alteration  and  additions  to  the 
present  grand  stand,  located  on  the  fair 
grounds  at  Carthage.  Andrew  It  James. 
,\rchllcct.  BIynier  BIdg.,  014  Main  St.,  Cin- 
cinnati,   O. 

Cleveland,  O.— Until  noon.  Dec.  17.  by  A. 
H.  Callow.  Secretary  Board  of  Public  Ser- 
vice City  Hall,  for  Installing  mechanical 
ventilating  system  In  the  Zoological  Build- 
ing in  Brookside  Park.  Certified  check  for 
$2U0  required  with  bid. 

Lisbon,  O.— Until  1  p.  m..  Jan.  4.  by  Coun- 
ty Auditor,  for  remodeling  quarters  for  in- 
sane at  County   Infirmary. 

Ramona,  Okla. — Until  noon.  Dec.  22,  by 
School  Board  of  School  District  No.  16. 
Washington  County,  Oklahoma,  for  the  erec- 
tion and  completion  of  a  high  school  build- 
ing, according  to  plans  and  specifications  on 
file  with  the  Secretary  of  the  School  Board 
at  Ramona  and  in  the  office  of  Layton  & 
Smith  Architects,  Oklahoma  City.  Esti- 
mated  cost  is   $40,000. 

Parnassus,  Pa.— Until  4  p.  m,.  Dec.  l.'i.  at 
office  of  Charles  J.  Rieger.  Architect.  Room 
1302  Peoples  Savings  Bank  BIdg..  No.  30, 
Fourth  Ave..  Pittsburg.  Pa.,  for  the  erection 
of  a  municipal  building  to  be  erected  on 
Main  .St..  Parnassus. 

providence.  R.  I.— Until  2  p.  m..  Dec.  16. 
liy  Charles  R,  Makepeace.  Chairman  Com- 
mittee on  City  Property.  City  Hall  for  con- 
structing 12-room  grammar  school  building 
on  Veazie  St.  Clarke.  Howe  &  Homer. 
Arctiiteets.   72  Weybosset  St..   Providence. 

Moultrieville,  S,  C— Until  noon,  Dec.  30. 
by  (Constructing  Quartermaster,  for  con- 
structing, plumbing,  heating  and  electric 
wiring  band  barrack:  constructing,  plumb- 
ing and  electric  wiring  four  N.  C.  O.  quar- 
ters- constructing,  plumbing,  heating  and 
electric  wiring  lavatory  for  band  at  Fort 
Moultrie.    S.    C. 

Johnson  City,  Tenn.— Until  3  p.  m..  Jan.  7. 
hv  Jaraes  Knox  Taylor.  Supervising  Archi- 
tect Washington.  D.  C.  for  the  construc- 
tion comnlete  of  the  U.  S.  Post  Office  at 
Johnson  City.  Tenn. 

Murfreesboro,  Tenn.— Until  3  p.  m..  Jan  9. 
bv  James  Knox  Taylor,  Supervising  Archi- 
tect Washington,  D.  C,  for  the  construction 
complete  of  the  U.  S.  Post  Office  at  Mur- 
freesboro. 

Houston,  Tex.— Until  Dec.  15.  by  A.  E. 
Amerman  County  Judge,  for  furnishing  and 
installing  power,  heating,  vacuum  sweeping 
svstem.  plumbing,  electric  wiring  and  ele- 
vktor  for  proposed  Harris  County  ^court 
house.  I.-in.s  &  Witchell.  -Architects.  Dallas. 
Texas. 

Harrisburg,    Va.-Until   Dec.    17.    by    Board 

of    Trustees    State    Normal    and    Industrial 

School  for  Women.  Harrisonburg,   for  stearn 

■  —'ing  and  ventilating  plant,   plumbing  and 

-tem  and  electric  wiring  for  dor- 

^nce  hall.     Charles  M.  Robin - 

ith    and    Main    Sts..    Rich- 

Until   noon,   Dec.   22. 
■ler  Bureau.  Wash- 
'etion   of  an   un- 
hiding for   the 
-^nt  of  Agri- 


linpro\ement  of  several  streets  by  grading, 
paving  and  repaying  with  asphalt  and  gran- 
ite. 

New  York,  N.  Y.  — I'ntll  Dec.  15,  by  Allen 
N.  Spoonir,  Commissioner  of  Docks,  Pier  A. 
Battery  PI.,  for  furnishing  material  and  re- 
pairing asphalt  pavement  on  North  and  East 
Rivers, 

Cleveland,  O. —  Until  noon.  Dec.  17.  by  A. 
R.  Callow.  Secretary  Board  Public  Service, 
for  grading,  draining,  curbing  and  paving 
with  brick  portions  of  21  streets;  also  for 
pa\lng  with  dressed  block  Medina  stnne  on 
6-ln.  concrete  foundation  portions  of  two 
streets  and  for  paving  with  tar  macadam  on 
one  street. 

Pittsburg,  Pa.— Until  Dec.  23.  by  F.  P. 
Booth.  County  Comptroller,  for  improving 
Troy  Hill  Extension  No.  2  road  for  a  dis- 
tance of  two-thirds  mile. 

Pittsburg,  Pa.— Until  10  a.  m..  Dec.  10.  by 
A.  B.  Shepherd.  Director  Public  Work,  for 
grading,  curbing  and  paving  with  standard 
sheet  asphalt  portions  of  six  streets,  for 
grading,  curbing  and  paving  with  repressed 
vitrified  brick  an  alley,  for  grading  portion 
of  Fisk  St.,  and  for  repaving  with  standard 
sheet   asphalt  on   portions  of  three  streets. 

New  York,  N,  Y.— Until  3  p.  m  ,  Dec.  10. 
bv  Park  Board.  Arsenal  BIdg..  alh  Ave.  and 
64th  St..  for  labor  and  materials  for  recon- 
structing and  surfacing  with  asphaltic  con- 
crete that  portion  of  RIverdale  Ave.  between 
the  northerlv  and  southerly  boundaries  of 
Spuyten  Duyvll  Parkway,  in  the  Borough  of 
The'  Bronx. 

Houston,  Tex.— Until  noon.  Dec.  l.i.  by 
Jolin  B.  .Ashe.  County  Auditor,  for  paving 
Richmond  Road. 

Fort  Myer,  Va.— Until  11  a.  m.,  Dec.  17. 
bv  ("apt.  B.  B.  Hyer,  Constructing  Quarter- 
master, for  the  reconstruction  of  paving  and 
gutters    .iround    artiller>'    stables. 

Roanoke,  Va.— Until  Dec.  23.  by  R.  H. 
Willis.  Citv  Clerk,  for  paving  Uuck  Ave., 
with  old  bricks  taken  up  from  Salem  .We.: 
also  for  constructing  curb  and  gutter  on 
Gilmer  Ave.     W.   B.   Bates.  City  Engineer 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  aliihabeiirally  h\ 
states: 

Fitzgerald.  Ga.— Until  3  p.  m..  Dec.  13.  by 
.■\.  H.  Denmark.  Secretary  Water.  Light  and 
Bond  Commission,  for  constructing  sewer 
svstem.  to  include  about  20  miles  of  6-in.  to 
IS-in.  vitrified  pipe  sewers.  J.  C.  Anderson. 
Engineer,  504  Garbutt-Donovan  BIdg  .  Fitz- 
gerald. 

Indianapolis,  Ind — Until  10  a.  m..  Dec.  11. 
bv  Board  of  Public  Works,  for  construction 
of  a  main  sewer  in  and  along  30th  St..  Hill- 
side Ave  Fountain  St.,  Glen  Drive  and 
other  streets  from  Fall  Creek  to  Brightwood 
Ave. 

Brooklyn,  N.  Y.— Until  11  a.  m..  Dec.  16. 
hv  Bird  S.  Coler,  Borough  President. _  for 
constructing  pipe  sewers  in  portions  of  o2nd 
and  Senator  Sts..  2nd  -Ave.  and  Eastern 
Parkway. 

Muskogee,  Okla.— Until  Dec.  21.  by  L.  B. 
Kinsev  Citv  Engineer,  for  constructing 
brick  "vitrilie'd  pipe  and  concrete  storm  sew- 
ers  to  cost   J250.000. 

Danville,  Pa.— Until  Dec.  10  (readvertise- 
ment)  bv  Trustees  State  Hospital.  Danville, 
for  constructing  sewage  disposal  plant.  Al- 
bright <>i  Mebus.  Engineers.  Land  Title  BIdg.. 
Philadelphia. 

Pittsburg.  Pa.— Until  10  a.  m..  Dec.  10.  by 
A  B  Shepherd,  Director  Public  \\  orks.  for 
constructing  24-in.  pipe  relief  sewer  in  4ith 
St.:  also  for  constructing  several  12-in.  to 
IS-in.   pipe  sewers. 

Redfield,    S.    Dak.— Until    8   p.    m..   Dec     14. 

H.  T.  Potsch.   City  Auditor,  for  construc- 

of  main  sewer. 

■mont,   Tex.— Until    10   a.    m..    Dec.    15. 

T     Sutton     Citv    Secretary,    for    con- 

1  0.iS    ft.    of    12-in.    vitrified    pipe 

Magnolia  Ave.,  and  615  ft.  of  S-in. 

ie  sewer  in  Caldwell  St. 

/,    Wis.— Until    2    p.    m..    Dec.   21. 

-e    on    Sewers,    Fred    F.    Martin. 

are    Citv    Clerk,    for    furnishing 

steel  tubes  or  pipes:     Dousman 

•iver    300  ft.  long.  14   in.   inside 

1    12    house    connections;    Fox 

longation    of    Ninth    St.    east- 

)ng.    4S    in.    inside    diameter. 

onnections;    East    Mason    St. 

100  ft.  long.  14  in.  inside  di- 

connections:   Emily  St.   and 

long.  14  in.  inside  diameter. 

—Until    noon,    Dec.    11.    by 

nstructing  sewer  in  Tupper 

ow.  City  Surveyor. 
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Water  Supply.  t^r.iirstnrcj'coir^^-.t"''  --"^-'-^^  ?,::i!eJs-^'?i!L"^;,rsp'"  !"'•  ""•}  "•"•.'**  "^- 

„  ,-„,,.•,            -  "'   ""•   L'iinpoun<i   engines,   one 

Bids    are    asked    on     following    work,     the            San    Bernardino.    Cal. -Water    Pipe— Until  "   "'^-    ''""    o"^    '20   HP.    pngines,    two    150 

notes      being      ananged      aliiliabetlcally      by        I'l^c-     H.     hy     Wator    Commissioners     A      G  *'"•    ""'•    °"^    '»    HW.    generators:    also    all 

states:                                                                                Kendall.    Chairman,    for    furnishing '  several  stepm.  e.vhaust  sitam.  drip  and  water,   suc- 

car   loads   of   water   pipe    for   repairs   to   city  """    ""''   discharge   connertlons.    one    service 

Winterset,     la.— Fntil    Dec     14      by    \V     R         water   system.  condenser  and  gauge   hoard,    two  boiler   feed 

Scott.     City    Clerk,     for    constructing    water            Camaguey,   Cuba.-Pumping  Plant —Henrv  '"'"''''*■   '''■"^'i  "'"iPOf'te  inspirators,  one  feed 

works.     W.   K.   Palmer  Co.   Engineers,   Kan-        .\.     Yoinig      Engineer    in    Charge    of    wtter  .),fi„    r  ™' o '    """    'l°'    '""v"    "-"''    ""tomatic 

%S,':r.-v..„ , .. ..  „„  ,, «.  „.  Kr&  r/-7.\,is.'!S£S  ST  ~:ii  SH^^sl-'SrS 

C.   iMiller.  City  Clerk,  for  constructing  w-ater  «■    pumpmg    plant    for    the    water    works    of  Fort  Monroe    V,                                    "Kl'tlng    at 

works  plant  for  this  city.     Richard   II.    Phil-  Camaguey.   Cuba.     The   plant  will   consist  of  ,.,,      , 

lips.  Engineer.  Security  Bldg..  .'^I.   I.ouis    Mo  ""»  triple  expansion   lii^li  dutv  iiumjiing  en-  Winnipeg,     Man.— Pump,     Motor.— Until    11 

Brooklyn     N     Y —Until    Dec     17     bv    Park  5'"?-    "ith    all    au.xiliaries;    two    water    tube  ?•    "\-    f'"','-    Z'' ,H    *'•    P«i'<^'"Son,    Secretary 

Board      (rsenal    Bldg       oth     \ve       ■u,d    64th  boilers,    and    one    economizer.      The   pumping  "'»}';d  "f  Control,   for  supply  and  erection  of 

St       Xew    Yo?k     for    furnishing    ■md    laving  ''"^'"''  ^^"'   ^e  of   the   vertical  type  knd  wlU  turbine    pump    and    motor    for      city      water 

cast  >>on  wa?e^n/ains  in  Prospl-ci  Park.'  ^  fS  fn'i^''"   "'   P"'""'"^  ^f   «als.    per   min.  «<"-ks.     H.  N     Ruttan,    City  Engineer. 

t^  VI.  iaiiv.  agamst  a  pressure  itf  ,^.:);)  ft      Further  infor- 

New   York.    N.   Y.— Until  3   p.   m..   Dec.    10.  mation    and    specifications    can    be    obtained 

^>;  P^J-^  Board.   Arsenal  Bldg.  .'ith  Ave.  and  from  -Sr.  D.   Uombillo  Clark,  urrectoroSierll  CONTRACTS   LET. 

64th    St..    for   labor   and    materials   for   exca-  of  Public  Works.   Arsenal,  Havana    Cuba 

vating.  depositing  mold,  sodding  and  install-            ,.,      u-      •         r,    „      ,                        ■  ^      a.  _,.-„, 

ing    water    supply    In    addition    to    Riverside  ,   Washington,   D.   C— Lumber,   Jacks,    Etc.—  "he   following  contracts   have  been    let   re- 
Park  Lntil    liJiSO    a.    m..    Dec.    28.    by    Capt.    F.    C.  oently: 

Astoria,  Ore.-Until  Dec.  21.  by  City  Clerk.        Canlf  CommHi'.on"  for%'u?nlshm^'''„n^^^^^^  o.       , 

for  constructing  12.000  ft.   of  24-ln.   concrete        ^Xr    483     lumbei  '  r  .hher TnH    fe,M?f.   k^u"  Birmingham,   Ala.-Lock  and    Dam.-P.    H. 

water  pipe  and  1300  ft.   of  steel   water  pipe.         n-     jacks     stlet     /rate    bar?     nntscoMllV  "  B'ie".    "f  Pennington.    Ala.,   contractor  for 

^"rSmJ^i'et;'  rj^lfl;   fc?e\^  '^^^."'^^''^^I^  ^P^^;J'']S^Z  'itL^^^  'Z.'  °s"ub'^e! 

Excavation,  Earth  and  Rock.  ^^l^y^?^^lo^1:^,^^f^■„^^     hl''\h?il^k-r£F^'^''^^^"  ^"^^^^ 

.o^ir  ^%\l.^'lf^.%l,'''"'{TL,r\^-     'S'  :i"-i•.,g'^.'?^^fa'f/^ap'e'^"^et•c•.     '"^"'^     ''"°''^'  Tempe.  Arlz.lschool  Bulldlng.-C.  E.  Bell, 

notes^    being      arranged      alphabetically      by  Washington.    D.    C.-Pipe,    Fittings,    Etc.-  I-«  Angel-s.   Cal..   for  erectlng^chool  build-' 

Uniil  2  p.   m..  Dec.  17.  by  Bernard  R  Green.  *                •■ 

Lewisville     Ark  —Levee  Work  —Until   Dec  Superintendent      of      Construction.    Office    of  Los    Angeles,    Cal.— Aqueduct — Bids    were 

11    bv  W    l'   Connevev    Secretarv  Red  River  Building    for    National    Museum.    Lilirary    of  received    Nov.    30.    by    the    Board    of    Public 

Levee    Di<;trict    No    i"  for    about    70  000    cu  Congress.     Washington,     for    furnishing    and  Works,    for    the    construction    of    the    South 

vds    of  levee  work  '      '                               .     "      u.  delivering  the  cut  and  threaded  heavy  pipe.  Antelope  Division  of  the  Los  Angeles  Aque- 

■   ,.,,,„■ » ^  ■,      T^     V  •          T.   .-.     T^  fittings,     valves,     hangers,     etc..     for    power  duct,     and     on     Dec.    2.    the    contract    was 

Wilmington,      Cal — Dredging —Until     Dec.  room,   required   for  the  new   building  for  the  awarded  to  P.  A.  Howard.  Los  Angeles     The 

}^,r  rZZV^^.e'.l  r^?I^Lr':\,:?'^:olZ%M:  ^•-''°":.'   \'"=''""^-  li^e'r'e  'a^?1J;fl^w"s"''(l5"s^a'",;'d^i'ng^\^^r   5^ij,"n'fn'l^ 

gating  about  800,000  cu.  yds    of  dredgin^g^  ll^a'=m"'*De^  °31  ''■bT^'^LT''&'ol"°^?fde7i^"^J'        "en  Const ruc°tTo^.  %  'f^ P."i.'°H'o^aTd.'  (f i 

Webster      City.      la.— Ditch      Work— Until  ^-    ™-    ^''^-    •'^'    "^    Lt.-Col.    Frederic    V.        for   A.    C.    St.   John.    (4)    for  A.    H.    Calkins. 

noon.    Dec.    21     by   O.    A.    Cragwick.    County and   (5)   for  engineer's  estimate: 

.-Auditor,    for   constructing   ditch    aggregating 

about   17.000   ft     of  7-in.   to   26-in.    tile.  Bin.-;    RErF.IVF.n    NOV.    30.    BY    B0.\RD    PLTLIC    works    OK    I.OS     \NCELES     C\L      FOR    CO.N-STRl-fT- 

De'?'74"Ef  liugirR."s"^?U.'c7unt"y"AuSiTr;  '^■'^   «»"«    ■^■'^■"'-°^E  W^'^'^N   OF  THE  ..OS  .ANGELES  ..XQUEDfCT. 

for    constructing   Ditch    No.    10.    including    a  , ,   .    j        ^  ,.      ,  ,  <1>  <2)  (3)  (4)  (5) 

bridge.  <-Ompleted  and  lined  tunnel.  1.485  lin.  ft $37.00         $30.00         J30.00         S23  00         $26  50 

New  York,    N.   Y.-Excavation.-Until   3:30  L'y,i„%"^'  ^'^'■^^•''''°"     before    contract, 

p.   m..  Dec.   14.  by  C.  B.   J.   Snyder.   Superin-  Canal    Uning  Viih' cover' and"  backfllY '  kVii^  '  ^'•'"'  ^^■"''  "•<"'  "-^^ 

tendent   of  School  Buildings    for   the  general  lin    ft                                               backfill,    58,625 

excavation,    etc..    Contract    No.    1.    of   Wash-            Excavation ''sViiii' n,,' '  V,^; lAX  'A  ^'2?             '  ^^  "-^^ 

ington  Irving  High  school.  Irving  PI.  m?n  ^onTm'^Vn^culve'rtlf- 446  cu."  Vds: ! !  i  1 !  ll:?o"  sTo  loSS  lo'^^^  1^*0^0 

„.        „                                                          Rubble  concrete.   100  cu.  .vds 10.00  8.00  10.00  Y.OO  5.00 

Miscellaneous.  Total  $982,434    $529,009    $593,995    $596,741    $457,350 

Bids    are    asked    on    following    work,    the  ~  In  the  engineer's  estimate  no  additions  have 

notes      being      arranged      alphabetically      by  .\bbot.   U.    S.    Engrs      for  furnishing  and   de-  '''''^"   made  for  contingencies  or  contractor's 

states:  livering  powder  hoists  PI?"'-      '"'''    "^^is    estimate    should    be    added 

K,        v^     ,      ».    x^      T^,     .  .     .  ,  $30,000    for    contractor's    equipment,    making 

Rutherford.    N.    J.-Street    Lighting.-Until  n      nr     l/ec      10    "^.     piri''    R^^°.H^"~A^r=i^^^^^  the  total  cost  to  the  contractor,  according  tS 

S  p.  m.  Dec.ll.   by  Frank  A    StPdmln.  Bor-  Bid"   ^th   Ave    and^  64^^^,      ?o.  fMrnflbP^J  J^'',l ''"^  "^''.f     ^-^'n^^e.     $487,350.50.       The 

ough   Clerk     for  street   lightin"  for  a  period  ^5^ '.  ,■       ■               "        ,"   *'' ■    ^°^  furnishing  total  cost  to  the  city,  according  to  the  engi- 

of  ten  rears                        "Bntin„   tor  a  period  and    delivering   seven    electric    motors   to   the  neer's    estimate,     would    be    $593.238  50     th  s- 

Pnrt  ctn,    ui„,.  ,,<„    -r           n,        -u-  -A.merican  Muscum  ot  Natural  Histor.v.  sum  including  the  items  given  above  and  the^ 

VutT^e%"'  r!°"bv°"L  ^j"G''Fleminr'co,r  ^^^  ^ork,  N.  Y._Road  Roller.-Until  Dec.  following  additional  onesf 

structing  Q.  M..  for  the  construction  of  pad-  l:^',„i'-T5„9'^°''f,'^  ijF''°"\?'?'u.  ^''vl!'^?".'  n.?'"^-        •':5;*'iJ  *','?'''■  fen"'"'^  *'  »l''l $80,188; 

dock  fences,   gates    picket  lines  and  removal  T     f    Borough,  New  Brighton   (S    I.),  N.  T..  b,1.4S4  lbs.  reinforcing  steel  at  3^4  ets.  23,500- 

and   rebuilding   woven   wire   fences   for   new  for  furnishing  and  delivering  a  10-ton  steam  280   lin.    ft.    tunnel    excavated  prior  to 

cavalry  stables  at  this  post.  """^^  '■°"*""-  contract     4,200. 

Milwaukee,      Wis.—  Tunnel-  Until      10:30  T^^^^'",^°!^■•  h'  ^;,~^/'?f "*„T^'"t^"  ^i^'  "'  S^"    Bernardino,    Cal.- Bridges.   —  Charles: 

a.     m..     Dec.     11.     by    Board    Public    Works.  "e<^-    l"'    b^     Board    of    Health.    Dr.    Thomas  sheelv  Co..   Denver.  Colo,   for  erecting  three. 

Charles  J.  Poetsch.  Chairman,  for  construct-  riarhngton.     President,     for     furnishing    and  count'v  bridge-^           '  ^"    •   '"'   erecung  inree 

ing    a    concrete    lined    tunnel     to    carrv-    the  delivering,    as    required.    1.200   bbls.    of   Port-  •            ""  ' 

water  main  under  the  Chicago  &  Northwest-  '*"d  cement  to  the  Tuberculosis  Sanatorium  &an  Diego,  Cal — Bridge.— Charles  Stelfgerl, 

ern  Ry.'s  depressed  tracks  at   Bradford  Ave.  ■'*  Otisville,   Orange  County,  New  York,  dur-  -^an  LMego.  at   $.-,,600.   for  constructing  bridge 

Certified   check   for  $1,200  required  with   bid  '"S  1908  and  1909.  over  Chollas  Creek   for  city.     Other  bids   re- 

Hawaii.-Dry    Dock —Until    11    a.    m..   Feb.  New  York,  N.  Y.— Corporation  Cocks.— Un-  Pacific    Co"^*^  Sfi^l •!-°" h"'* >-    -^t'antif.    Gulf    & 

13.    by    Bureau    of    Yards    and    Docks.    Navy  til    2    p.    m.,    Dec.    16,    by    John    H.    O'Brien,  West    Coast   Contf;„^ion  >,,«%"»■«    '^''^.l^ 

Department.    Washington.    D.     C.     for    con-  Commissioner  Water   Suppl.v.   Gas  and   Elec-  Frelmai?^  $7  656-    "JoloV,    rSoA  '5'-^^^ 

structing   a    concrete    and    granite    dr\-    dock  tncity.   13  Park  Row.  for  furnishing  and  de-  Engebret'son     Sfi'-'!0     \ViiY/,;\?^-*'-'lV'    •'^''" 

approximatelv  1  140  ft.  long    130  ft    wide  and  livenng  corporation   cocks,  as  follows:     5.065  jg  75'                   »»..•'«,    « illcox    ^\  recking    Co.. 

35  ft.  deep,  at  the  Naval  Station.  Pearl  Har-  ^-m.     corporation     screw     cocks,     with     tail  '     - 

bor.   Hawaii.  pieces,  complete:  200  %-in.  corporation  screw  San    Diego,    Cal. — Reservoir.— Brown     Mar- 
Winnipeg        Man— Electric       Plant —Until  foc^s.    with    tail    pieces,    complete:    500    1-in.  s'lall  &  Gallagher.   San  Diego,  at  $97,467    for 
Dec.   28.   by  Board  'of  Control,   for  construe-  ^"IJ",'?,*"'",-^'^^-^'    ^°'^^^-    .'^''"'    *^''    P'^c^^'  ;;;>"structing  reinforced  concrete  reservoir  for 
tion   and   equipment   in    connection    with   the  wiT,»n' JeL^'c^r^SP,'"''*"*'"   ^'=''*"'   ''°''''^'  ' 

electric  power  development  on   the  Winnipeg  " ""  *'"'  Pieces,  complete.  Denver,     Colo— Steel    Work      _    American 

River   for   the   city    of    Winnipeg.      The   bids  Dayton,  O.— Engine.  Generator.— Until  Dec.  Bridge  Co.,   Carnegie.   Pa,,  at  about   $400  000 

call  for  the  construction  of:     (a)   the  general  10,    by   Board   of  Education,    O.    J.   Needham,  for   the   steel    work    on    the    20th    St     viaduct 

works,    (b)    the  transmission  system,   (c)   the  President,   for  furnishing  one  125-HP.   recip-  to  be  erected  for  this  city.     H    S    Crocker  is 

steel     towers,     fd)     the    transmission    cable.  rocating  engine  and  one    lo-HP.   turbine  en-  Engineer  in  Charge. 

It    is    estimated    the    work    will    amount    to  gine,    direct  connected   to   generator  of  same  ,  ,_     »„i„,.     __,              t>  .    .. ,.           „ 

$1,500,000  and  bidders  may  include  or  group  rating   as    engine,    with      switchboard,      etc.,  wwtQ  '^"""as,    Co^.    —    Rebuilding      Water 

together  one  or  more  of  the  various  portions  complete,  installed  readv  for  use.  rl\u..iCirZ„        .          '^''P^-    Denver,    Colo.,    for 

of  the  work  to  be  done.  w,rn.„     d,      ^        r- "•           /-■           .  rebuilding  water  works  system  for  city. 

Warren,    Pa. — Gas    Engines.    Generators. —  WarffnnH     ^,»--      c             ^, 

„,.,„^.           ^          ,.        ^,^  L-ntil  1  p.  m..   Dec.    IS.  by   Building  Commit-  cm  It  t?'iqnf^;         ''.'''■•  ";F'""l'-<'^    1    •^'''- 

MatenalS, Machines, Supplies, Tool, Etc.  tee    of   the    Board    of    Trustees    of   the   State  av?' s^wll -..^^;i  [.  .JmT"''.',^"S,^*^\  ^'""«'" 

'       ^^         '            '  Hospital  for  the  Insane.  Warren,  for  the  fur-  Ave^sew  er  and  at  $401  for  the  .Southbury  .St. 

Bids    are    asked    on    following    work,     the  nishing    and    installing    of    two    natural    gas  ~           • 

notes      being      arranged      alphabetlcallv       bv  engines,    generators     and     switchboards     for  Denver,    Colo. — Dam.    —  Kennefick-Quiglev 

states:  electric  lighting  and  power  plant.     Speciflca-  Co..    Kan.-sas    City.    Mo.,    for    completion    of 

tions,    etc.,   from   W.    Greenland.    Stewart   at  .Stanley  Dam  for  the  Denver  Reservoir  Irri- 

Phoenix.       Ariz.- Wheel      Scrapers  —  Until  ^^   ^'^*^  Hospital    for    the   Insane.    Warren.  gat  ion  Co. 

noon.    Dec.    10.    by    Board   of   Control.    James  '^^-  Wilmington,   Del.— Sand  Filtration   Plant  — 

J.    Riggs.    Secretary,    for    furnishing    for    use  Fort   Monroe,  Va. — Engines.   Boilers.   Etc. —  Coleman   Bros..    15  Court   Sq      Boston     Mass 

at    the    Territorial     Prison,     four    2-wheeled  Until    10  a.    m..    Jan.    4.    bv   Capt.    Ernest    R.  at    $257,500.     for    constructing    covered"  slow 

scrapers  with   capacity   of   not    less    than    17  Tilton,    Constructing    Q.     M..     for    furnishing  .«and  filter  plant,  etc  ,  for  citv 
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ENGINEERING-CONTRACTING 


\V,1.  XXX.    No.  24. 


Burlington,  la.—Dltrh  Work.— CommlsHlon- 
ora  iif  I,inil.xa-l>o»  .Mnlm-.s  DralnaK"'   Pl.tlrlrt. 

N<>.    I.   rinrnian    Kncli rliiK  €•>..   Peorln.   III.. 

KiiRlnocrs.  have  awiinli'd  contnict  for  tile 
work  to  RussoU  &  Cook.  Onkvlllo.  In.  The 
bids  rccclv«'il  for  this  sfction  ot  the  work 
wure  an  follow.s: 


l>rl(lKO  In  Sullni-vlllo.  JI7B:  nt-w  hrlrlKe  near 
111.'  pump  .Miallnn  In  .Mlddli'ton  Town»hlp. 
}:!:!S:  npalrlnn  lirldKcs  l.'iHO-T-S  In  .Sallni-- 
vlllc.  $991.  t''i'>  and  »'JSS;  ni-w  lirldRe.  .«i<llon 
35.  Wayne  Townahlp.  }ua8.     Wni.   .McClaln  of 


15- 

In. 

tile. 

R 

ft 

to 

4    ft. 

deep. 

1 

ft. 

to 

5    ft. 

deep. 

.=; 

ft, 

to 

6   ft. 

deep 

6 

ft 

to 

7    ft. 

deep 

18- 

In. 

tllo. 

:t 

ft. 

to 

4    ft. 

deep 

4 

ft. 

to 

a   ft. 

deep 

R 

ft. 

to 

6   ft. 

deep 

6 

ft. 

to 

7   ft. 

deep 

Russell  &  Cook, 

Oakvllle.  la. 

per  100  ft. 

J37.00 

.•iS.OO 

40.00 

42.00 

J4S.00 
.lO.OO 

52.00 

55.00 


For  Sections  1  and  2  (open  ditch  work)  the 
contract  was  let  to  R.  .1.  Phelps.  Carbon 
Cliffs  la  .  at  $21,595.  His  Itemized  bid  was 
as  follows-  Sec.  I.  200.000  cu.  yds.  at  9% 
ots..  and  Sec.  2.  17.4«0  cu.  yds.  at  12  cts. 

Spirit  Lake, la.— Water  Works.— Des  Moines 
BridKc  &  Iron  Works.  Des  Moines,  la.,  tor 
eonstructini;  water  works  here. 

Elkhart,  Ind. — Paving.— .\ndrews  Asphalt 
PavinK  Co..  Hamilton,  O..  at  $45,109.  for  pav- 
InB  on  South  Main  St.  with  asphalt. 

Indianapolis.  Ind.— Sewer.— Manley,  O'Don- 
nell  &  Co..  at  $1.69  per  lin  ft.,  for  local  sewer 
In  Rikv  St..  and  at  74  cts.  per  lin.  ft.  for 
local  sewer  In  33d  St. 

Seynour,  Ind. — Sewer.  —  De  Golger  & 
"Welsh,  at  $1,790.  for  constructing  sewer  m 
Xortli  Vine  St. 

Wolcottvllle,  Ind.— Water  Works.— Rlckett 
Bros..  Auburn,  Ind..  for  installing  water 
■works  here. 

Belolt,  Kan.— Railway  Work.  —  Dakota. 
Kan.«as  &  Gulf  Ry.,  recently  incorporated 
■with  a  capital  stock  of  $3,000,000.  to  con- 
struct an  electric  railway  between  Beloit 
and  Kearnev.  Neb.,  is  stated  to  have  let  the 
contract  for  construction  work  to  the  Inter- 
urban  Construction  Co..  of  New  York. 

Topeka,  Kan.— Dike  Work.— Samuel  Dol- 
man *  Son.  North  Topeka.  at  $10,132.  for 
constructing  ditch  system  tor  protection  of 
north  side. 

Gladstone,  Mich.— SetNer.— H.  J.  Kruegle, 
for  constructing  10-in.  sewer  in  Wisconsm 
Ave. 

Marshall,  N.  C— Water  Works.— The  Board 
of  Internal  Improvements  has  awarded  the 
following  contracts  for  a  water  works  sys- 
tenf  Contract  No.  1— Contract  for  installing 
approximalelv  1.300  ft.  of  6-in.  water  pipe, 
approximately  3.000  ft.  of  4-in.  water  pipe, 
ten  Ludlow  fire  hydrants  and  all  neces^ry 
valves,  fittings,  etc..  to  Ball.  Tlirash  &  Co.. 
Asheville.  N.  C.  Contract  No.  2— Contract 
for  building  reinforced  reservoir  to  be  10  ft. 
deep.  5  ft.  long  and  20  ft.  wide  to  Colvin  & 
Davidson,  .\sheville.  N.  C.  Contract  No.  3— 
Contract  for  drilling  one  8-in.  well  to  Schank 
&  Jlilliron.  Asheville.  N.  C.  All  work  to  be- 
gin at  once  and  be  completed  in  ninety  days. 
The  Board  has  not  vet  decided  whether  an 
air  lift  pump  will  be  used  or  a  deep  well 
pump,  and  parties  interested  in  these  sys- 
tems are  requested  to  write  Dudley  Chiply. 
Secretary  of  Board  and  Engineer  in  Charge. 
Frankfort,  Ky.— Factorv  Building. — Coombs 
Lumber  Co..  Lexington.  Ky..  at  $22,000.  for 
erecting  90x90  ft..  3-stor>-  factory  building  tor 
Ford    &  Johnson  Co..   Cincinnati.    O. 

Duluth,  Minn. — Sewer. — .lohn  R.  King,  at 
$3  167.  for  sewer  in  Superior  St.:  Simon 
Johnson,  at   $1,772.  for  sewer  in  26th  Ave. 

St.  Paul,  Minn. — Bridge. — American  Bridge 
Co..  .Mnbrldge.  Pa.,  for  construction  ot  the 
new  bridge  for  the  Stock  Yards  Terminal 
Railway  Co.  across  the  Mississippi  River  at 
the  foot  of  Davton's  Bluff,  about  one  mile 
north  of  the  stock  yards  ot  South  St.  Paul. 

St.  Joseph,  Mo.  —  Sewer.  Resurfacing.— 
Skllbrod  Construction  Co..  for  constructing 
sewers  in  Districts  Nos.  35.  Ill  and  IIC:  E. 
F.  Mlgnerv.  for  constructing  sewer  in  Dis- 
trict No.  "S4;  Young  Brothers'  Construction 
Co  .  for  resurfacing  macadam  pavement  on 
Francis  St. 

Asheville,  N.  C— Electric  Railway.— Caro- 
lina Constructing  Co..  Col.  V.  E.  McBee. 
President,  for  constructing  Asheville-Hen- 
derson  section  of  Asheville  &  Carolina  Elec- 
tric  Ry. 

Tecumseh.  Neb.— Bridge.  —  Ward  Bridge 
Co..  Tecumseh.  for  erecting  60  ft.  steel  bridge 
over  Little  Nemaha  River. 

Dayton,  O. — Sewers. — W.  H.  Boyd,  at 
$1,346.  for  constructing  .sewer  In  Stewart  St.; 
Paul  &  Kirshner.  at  $5,087.  for  construct- 
ing sewer  In  Alberta  St. 

Lisbon,  O. — Bridge  Work. — County  Com- 
missioners have  let  following  contracts  for 
lirldge  work:  Central  Concrete  &  Construc- 
tion  Co..   Canton.   O..   repairing  abutment   of 


Burlington 

Const.  Co., 

Burlington,  In. 

per  100  ft. 

$43.10 

49.63 

53.50 

62.70 

$55.20 
61.73 
65.60 
74.80 


C.  M.  Hartley. 
Salem.  la. 
per  100  ft. 
$54.00 

63.00 

72.00 

84.00 

$78.00 

86.00 

93.00 
106.00 


Lisbon,  for  building  a  reinforced  cnncrete 
arch  near  the  Darlington  p\mip  station  for 
$906  and  repairing  of  abutments  of  a  bridge 
near  a  pump  station  in  Miildleton  Township. 
$860. 

New  York,  N.  Y. — Borings.  —  Snare  & 
Triest,  143  Libertv  St..  New  York,  at  follow- 
ing bid  tor  making  borings  for  Board  of 
Water  Supply: 

Land  Borings. 

Sinking  casing  for  1-in.  cores.  5,000 
lin.     ft »     1-80 

Sinking  casing  for  1%-ln.  cores,  1,800 
lin.    ft 1-95 

Sinking    casing    for    3-in.    cores.     200 

lin.  ft 2.10 

Drilling  1-in.  cores  where  rock  pene- 
inition  docs  not  exceed  50  ft.,  1,400 
lin.  ft ■'•12 

Drilling  1-in.  cores  where  rock  pene- 
tration exceeds  50  ft..   300  lin.   ft 3.75 

Drilling  l^i-in.  cores  where  rock  pene- 

tiation   exceeds   50   ft..    9.400  lin.    ft..       4.20 

Drilling  3-in.  cores  where  rock  pene- 
tration  exceeds  50  ft..   300  lin.   ft 4.90 

20  days  transporting  drilling  machines     30.00 

200    hours    pumping    holes 4.50 

River  Borings. 

Sinking  casing  tor  1-in.  cores.  4.000 
lin.  ft 4.20 

Sinking  casing  tor  1%-in.  cores,  300 
lin.  ft 4-33 

Sinking  casing  for  3-in.  cores,  200  lin. 
ft 4..-)0 

Drilling  1-in.  cores  where  rock-pene- 
tration does  not  exceed  50  ft..  700  lin. 
ft 9.60 

Drilling  l-in.  cores  where  rock  pene- 
tration  exceeds   50  tt..    1.150  lin.   ft..       9.10 

Drilling  l^i-in.  cores  where  rock  pene- 
tration exceeds  50  ft..   300  lin.   tt 9.60 

Drilling  3-in.  cores  ■where  rock  pene- 
tration exceeds  50  ft..   150  lin.  tt 9.90 

General  Items. 

6-in  or  larger  casing  left  in  place,  300 
lin.  tt 3.00 

4>A-in.  to  sy.in.  casing  left  in  place. 
300  lin.   ft.." 2.00 

3-in.  to  4-in.  casing  left  in  place.  500 
lin.  ft 1..50 

2-in.    to    2iA-in.    casing   left    In    place. 

500  lin.  tt 1-20 


Total  $105.67.s 

Newark.  O.— Sewer.— .1.  1.  Smith,  at  $1,343. 
for  constriuting  sewer  in  Hudson   .\ve. 

Beaver.  Okla.— Railroad.— T.  E.  Luttgerd- 
ing  Wichita.  Kans..  for  constructing  Beaver 
Vnliev  it  Nortlm-estern  Ry,  from  Gage  to 
Hooker,  a  distance  of  104  miles. 

Ontario,  Ore. — Bridge. — Minneapolis  Steel 
it  Construction  Co..  Minneapolis.  Minn.,  for 
constructing  Ontario-Snake   River  bridge. 

Eugene.  Ore. — Builiiing  Work — Welch 
Bros.,  Salem.  Ore.,  for  constructing  public 
building   here. 

Reading.  Pa.— Conduit —S.  W.  Childs  and 
W.  .\.  Witman.  Reading,  at  J40.858.  for 
iniilding  S  000  ft  of  60-in.  reinforced  con- 
duit  for  Maiden   Creek   filter. 

Wilkesbarre,  Pa. — Macadamizing.— Lehigh 
a  Wilkesliarre  Coal  &  Iron  Co..  at  $16,000. 
for   maeailamizing  road   here. 

Gordon,  Pa.— Lighting.— Monarch  Acety- 
lene Co.  Chicago,  111,,  to  furnish  the  city 
with  light, 

Harrisburg.  Pa. — Sewers.- Kunkel  &  Ens- 
niinger.  at  ffi.500.  for  constructing  sewers  In 
Beverly   PI. 

Vermillion,  S.  Dak.— City  Hall —Eric  Hy- 
leen,  for  constructing  $20,000  city  hall  for 
this  pl.tce, 

Knoxville,  Tenn.— Bridge —J.  M.  Jones  for 
constructing  bridge  over  Sinking  Creek  west 
of  Cnnconl    tor  county. 

Sherman,  Tex.— Bridges.— M.  8.  Hasle.  for 
tiridge  Co..  Dallas.  Tex.,  for  three  steel 
briilges   for  county. 

Wichita  Falls,  Tex.— Railway  Work.— 
Cliarles  Ortb.    Randlett.    Okla..    has   contract 


for  constructing  30  miles  of  the  Wichita 
FallH,  Lawton  &   Northwestern  Ry. 

Everett,  Wash.— Electric  Riillway.— Dibble 
&  Hawthorne.  Tacoma.  Wash.,  for  conBtmc- 
tlon  of  line  of  Rapid  Railway  Co.  through 
this  city. 

Salt  Lake  City,  Utah — Sewer.— J.  P.  John- 
son, at  $5,035,  for  constructing  sewer  In  ex- 
tension  208. 

Lioienburg,  Va.— Jail.— G.  G.  Smith  for 
const  riirling    county   jail. 

Manitowoc,  Wis.- Dock  Work.— Orelling 
Bros.  Green  Bay.  Wis.,  for  rebuilding  dock- 
ing of  C.  &  N.  W.  Ry.  along  the  lake  front. 

PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  State* 

Bridgeport,  Conn.— Bridge  Commission  has 
adoiite.l  plans  for  new  Congress  St.  bridge. 
Bridge  is  to  be  of  stone  with  a  Scherzer 
rolling  lift  span  and  will  cost  $280,000.  Work 
is  to   be  started  by  Jan.   1. 

Wilmington,    Del Baltimore  &  Ohio  R.  R. 

has  had  plans  prepared  for  a  reinforced 
concrete  bridge  over  Brandywine  Creek  to 
be  erected  in  connection  with  straightening 
the  right  of  way  from  Shallcross  Ave.  to 
Concord  Station.  A.  M.  Kinsman.  Balti- 
more Md..  is  Engineer  of  Construction.  B. 
&   O.'  R.   R. 

Cedar  Rapids,  la. — I.  G.  Hedrick.  Consult- 
ing Engineer.  Kansas  City.  Mo..  Is  prepar- 
ing plans  for  new  concrete  bridge  to  be 
erected  over  Cedar  River  by  this  city.  It 
is  hoped  to  award  the  contract  by  Jan.  1. 

Des  Moines,  la. — Engineers  of  Chicago, 
Rock  Island  &  Pacific  Ky.  are  stated  to  be 
working  on  plans  tor  the  proposed  joint  rail- 
way viaduct  to  be  erected  in  this  city  at  a 
cost  ot  $150,000.  W.  H.  Petersen.  Chicago. 
111.,  is  Bridge  Engineer,  C.  R.  I.  &  P-  Ry- 
Carlisle.  Ky.— Carlisle.  Parks  Ferry  & 
Flemingsluirg  Bridge  Co.  has  been  incor- 
porated with  a  capital  stock  ot  $10,000.  and 
proposes  to  construct  a  steel  toll  bridge  over 
the  Licking  River  near  Parks  Hill.  The  in- 
corporators are:  E.  T.  Beeding.  of  Millers- 
burg  Ky  T.  and  George  W.  Flora,  of 
Parks  Perrv,  Ky.,  Dr.  T.  E.  Hutchings.  Dr. 
Andv  Mclnlire  and  Dr.  J.  R.  Mclntire.  Car- 
lisle" and  J  M.  Mclntire.  ot  Flemingsburg, 
Ky. ' 

Hutchinson.  Kan.— City  Council  has  been 
asked  to  construct  bridge  over  Cow  Creek 
on    .We.    E.   East. 

Holyoke.  Mass. — City  will  probably  begin 
work  earlv  next  year  on  proposed  new- 
bridge  at  Ingleside  to  replace  the  present 
structure.     J.  E.  Tighe  is  City  Engineer. 

Baltimore,  Md.— Executive  Committee  ot 
Merchants  and  Manufacturers  Association 
is  to  appropriate  $1,000  for  a  preliminary 
survey  tor  a  bridge  over  the  Chesapeake 
Bay. 

Portland,  Me. — Commissioners  of  Cumber- 
land Countv  may  be  asked  to  construct  a 
$.".00,000   bridge  at  this   place. 

Lewiston,  Me.— I.ewiston.  Augusta  & 
Waterville  Ry..  according  to  reports,  con- 
template building  a  bridge  over  the  Ken- 
nebec River  between  Winslow  and  Water- 
ville in  order  to  gain  an  entrance  to  the 
latter  place. 

Grand  Rapids.  Mich.— L.  W.  Anderson. 
Citv  Engine,  r.  has  completed  plans  and  spec- 
ifications tor  the  toot  bridge  to  be  erected 
over  the  Grand  Trunk  R.  R.  bridge. 

Lansing.  Mich.— Ordinance  will  come  be- 
fore Citv  Council  tor  constructing  new 
liridge  over  Cedar  River  at  Cedar  St. 

St.  Paul,  Minn.— St.  Paul  Bridge  &  Ter- 
minal Co.  proposes  to  construct  a  bridge 
over  the  Mississippi  River,  connecting  the 
St  Paul  union  depot  grounds  and  the  South 
St  Priui  stock  vards.  William  Magivny. 
South  St.  Paul.  Minn.,  is  interested. 

Stillwater,  Minn — City  will  repair  old 
bridge  over  St.  Croix  River  at  a  cost  of 
about  $2,500.  the  work  including  partial  new- 
floor, 

Kansas  City.  Mo.—\  new  electric  railway 
between  this  city  and  Excelsior  Springs  pro- 
poses the  construction  ot  a  bridge  over  the 
Missouri  River  at  Kansas  City.  Mo.  E.  L. 
Morse,  Excelsior  Springs.  Mo.,  is  interested. 
St  Louis.  Mo.— Board  Public  Improve- 
ments A.  J.  O'Reilly.  President,  has  pre- 
pared amended  plans  for  the  proposed  new- 
free  bridge  at  this  place.  The  new  plans 
give  a  clearance  betw-een  the  center  piers 
of  620  ft.,  and  the  bridge  proper,  three 
spans  long,  will  be  2,000  ft,:  only  two  of  the 
four  piers  are  to  be  within  the  2.000  tt.  of 
waterway  lying  between  the  inner  harbor 
lines. 
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Missoula,  Mont.— Burrell  Bridge  &  Con 
structioii  Co.,  Oakland,  Cal.,  at  $134,716.  was 
low  bidder  for  constructing  Higgins  Ave 
bridge  in  this  city.  Next  lowest  bidders 
were  Mis.souri  Valley  Bridge  &  Iron  Works 
at  JI«.,-,00.   and  C.   G.   Sheely,  at  $143,750. 

Dayton,  O. — City  Council  has  appropriated 
$3,000  for  repairing  the  5th  St.   bridge. 

Trenton,  N.  J. — The  long  discussed  pro- 
jection for  building  a  bridge  over  the  Hud- 
son Uiver  between  New  Jersey  and  New 
York  will  probably  come  before  the  New 
Jersey  legislature  at  the  next  session. 

Pittsburg,  Pa.— Pitt  Bridge  Co.,  Canons- 
burg.  Pa.,  at  $227,000,  was  low  bidder  Nov 
25  for  constructing  the  Monongahela  bridge 
for  Washington  and  Allegheny  Counties. 
Other  bids  received  were  as  follows;  To- 
ledo-Massillon  Bridge  Co..  $232  76.i-  McClin- 
tic-JIarshall  Const.  Co..  $22S.01S-  King 
Bridge  Co.,  $234,500;  American  Bridge  Co. 
$230,135;  Penn  Bridge  Co..  $245,333;  Penn- 
sylvania   Steel   Co.,    $245,980. 

Scranton,  Pa. — Grand  Jury  has  recom- 
mended that  County  Commissioners  con- 
struct 19  bridges  as  follows:  Bridge  in  Dun- 
more,  over  Roaring  Brook;  bridge  in  Clifton 
over  the  Lehigh  River;  bridge  in  Fell  over 
Wilson  Creek;  bridge  in  Fell,  over  Wilson 
Creek;  bridge  in  Glenburn;  bridge  in  Lacka- 
wanna Township,  over  Hart's  Creek;  bridge 
in  Madison,  over  Hornbakers  Creek;  bridge 
in  Moosic.  over  Sprmg  Brook;  bridge  in 
Scott,  over  Ball's  Creek;  bridge  in  Spring 
Brook,  over  Spring  Brook  Creek;  bridge  in 
Waverly.  over  Stone's  Creek;  bridge  in 
Archbald.  over  Laurel  Run  Creek;  bridge  in 
Benton,  over  Wallen  Pond;  bridge  in  Cov- 
ington, over  Roaring  Creek;  bridge  in  New- 
ton, over  Schultzville  Creek;  bridge  in 
South  Abington,  over  the  outlet  to  Fuller's 
Swamp;  bridge  in  Lehigh,  over  Buckley 
Run;  bridge  in  Jermyn.  over  Rush  Creek- 
bridge  in  Blakely.  over  Tinklepaugh  Creek! 
on  Main  St. 

Greenville,  S.  C— Plans  have  been  made 
for  erecting  concrete  bridge  over  Reedv 
River  for  city  and  Greenville  Traction  Co. 

Spokane,  Wash.— J.  C.  Ralston,  City  Engi- 
neer, has  completed  plans  for  a  concrete 
bridge  at  Monroe  St. 

Sheboygan,  Wis. — Plans  have  been  about 
completed  for  new  $90,000  bascule  bridge  to 
be  erected  by  city  at  Pennsylvania  Ave. 

Niagara   Falls,  Ont Trans-Niagara  Bridge 

Co.  will  commence  work  this  month,  it  is 
stated,  on  the  construction  of  the  proposed 
bridge  over  the  Niagara  River.  With  the 
completion  of  the  bridge,  the  International 
Railway.  Niagara.  St.  Catharines  &  Toronto 
Ry.  and  the  Hamilton.  Grimsby  &  Beams- 
ville  Ry.  companies  will  be  consolidated,  and 
the  broken  links  in  the  trolley  system  be- 
tween here  and  Toronto  constructed,  it  is 
said,  to  be  near  the  head  of  the  interna- 
tional company.  Frederic  Nichols.  E.  R. 
Wood  and  D.  E.  Thompson,  of  Toronto; 
Grant  B.  Schley,  of  New  York;  Robert  L. 
Fryer.  Henry  J.  Pierce  and  Porter  Norton. 
of  Buffalo,  and  Frank  A.  Dudley,  of  Niagara 
Falls.  N.  Y..  are  the  commissioners.  All 
those  named  are  connected  with  one  or 
more  of  the  trolley  lines,  which,  it  is  said, 
will   consolidate. 
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Hope,  Ark.- Magnolia  &  Gulf  Ry.  Co.  has 
made  proposition  to  this  city  to  build  its 
line  to  this  place.  The  road  will  be  built 
from  Magnolia  to  Waldo,  and  preliminary 
survey  will  he  started  at  once.  S.  Q.  Sevier. 
Camden.   Ark.,    is   Secretary   and  Manager. 

Van  Buren,  Ark. — Construction  of  a  belt 
line  railway  here  is  proposed.  J.  L.  Rea  is 
interested. 

Colorado  Springs,  Colo. — The  Grand  Junc- 
tion Ry.  Co.  has  been  incorporated  with  a 
capital  stock  of  $100,000.  The  incorporators 
include  Horace  A.  Devereux.  Eugene  A. 
Sunderlen.  Thos,  E.  Curtin,  Henry  C.  Hall 
and   Frank  M.   McMahon. 

San  Francisco,  Cal. — Southern  Pacific  Ry.. 
W.  Hood.  Chief  Engineer,  San  Francisco. 
Cal..  is  reported  to  have  completed  arrange- 
ments for  purchase  of  necessary  land  on 
which  to  erect  its  proposed  freight  terminal 
east  of  the  Fort  Mason  Government  Reser- 
vation. 

Pueblo,  Colo. — Local  press  reports  quote 
J.  E.  Snedaker.  Superintendent  Missouri  Pa- 
cific Ry..  at  Osawantomie.  Kan.,  as  stating 
that  the  company  intends  to  double  track 
its  line  from  Kansas  City  to  Pueblo.  Work 
is  to  be  started  at  once, according  to  the 
report.  The  work  is  part  of  the  general  Im- 
provement plan  which  provides  for  the  ex- 
penditure of  $10,000,000  for  ten  years  in 
permanent  improvements.  M.  L.  Byers.  St. 
Louis,  Mo.,  is  Chief  Engineer  M.  of  W. 
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Cuthbert,  Ga.— Advices  from  this  place 
stale  that  the  Georgia.  Florida  &  Alabama 
Ry.  IS  to  build  an  extension  from  Cuthbert 
to  Richland.  Ga..  entering  Columbus  Ga 
over  the  tracks  of  the  Seaboard  Air'  Line 
liy.  C.  G.  Barney,  Bainbridge,  Ga.,  is  Chief 
Kngmeer. 

Newnan,  Ga.- Surveys  have  been  com- 
pleted between  this  place  and  Franklin  for 
a  proposed  railroad,  and  nearly  $100,000  has 
been  subscribed  in  Coweta  and  Heard  Coun- 
ties for  the  road.  The  surveys  are  to  be 
extended  eastward  from  Newnan  about  l' 
miles  whore  a  connection  will   be  made  with 

Valdosta,  Ga.— Application  has  been  made 
for  a  charter  for  the  Valdosta.  Moultrie  & 
Western  R.  R.,  which  proposes  the  con- 
struction of  a  4n-mile  road  in  Lowndes 
Brooks  and  Colynile  Counties  The  capital 
stock  is  $100,000  and  the  Incorporators  in- 
cluilc  Frank  Roberts.  W.  R.  Conoley  John 
T.  Roberts.  W.  L.  Roberts.  A.  L  Davis  W 
E.  Davis.  A.  F.  Langford.  Di  Ingram '  and 
J.  L.  Giddens.  of  Valdosta,  and  W  P  Rob- 
erts, of  Jacksonville.   Fla. 

Beloit,  Kan.— Dakota.  Kansas  &  Gulf  Ry 
said  to  be  a  subsidiary  company  of  the  Un- 
ion Pacific  Ry.,  has  been  incorporated  with 
a  capital  stock  of  $3,000,000  and  will  build  a 
Ime  connecting  the  Western  terminus  of  the 
Union  Pacific  at  Beloit.  Kan.,  with  the 
I'nion  Pacific  at  Kearney.  Neb.,  a  distance 
of  no  miles.  The  contract  for  building  the 
road  has  been  let  to  a  New  York  company 
and  construction  will   begin  within  a  year. 

St.  Paul,  Minn.— St.  Paul  Bridge  &  Ter- 
minal Ry.  Co.  has  taken  steps  to  condemn 
right  of  way  for  a  new  line  of  railway  be- 
tween the  Union  depot  yards  and  South  St. 
Paul.  The  company  will  also  build  an  ad- 
ditional bridge  from  a  point  at  Dayton's 
Bluff  near  the  fish  hatchery,  running  diag- 
onally across  the  Mississippi  River  WSI- 
linm  .Masivny  and  J.  S.  Bangs.  South  St. 
Paul.  Minn.,  of  the  Stock  Yards  Terminal 
R.V..   are  interested. 

Jackson.  Mich.— Reports  from  this  citv 
state  that  the  Grand  Trunk  Ry.  will  shortly 
begin  the  construction  of  a  line  from  Jack- 
son to  Battle  Creek,  oassing  through  Mar- 
shall, thereby  shortening  the  running  time 
over  that  road  from  Detroit  to  Chicago 
about  40  miles.  It  is  proposed  to  have  the 
road  run  out  of  Jackson  as  it  does  now  until 
It  strikes  the  Rice  Creek  vallev.  and  thence 
.westward  toward  Marshall,  keeping  north 
of  the  Michigan  Central  and  M.  U  R  lines 
T.  T.  Irv'ing,  Detroit.  Mich.,  is  Resident 
Engineer.   Grand  Trunk   Ry. 

Billings,  Mont.— Chicago.  Burlington  & 
Quincy  R.  R..  according  to  advices,  from 
this  place,  is  preparing  to  construct  the 
proposed  Fi-annie-Fromberg  cutoff  which 
will  lessen  the  distance  from  Billings  into 
the  Big  Horn  basin  about  100  miles  and 
complete  several  hundred  miles  of  what  is 
intended  to  become  a  direct  line  to  Denver. 
F.  T.  Darrow.  Lincoln.  Neb.,  is  Engineer 
Maintenance  of  Way. 

Camden,  N.  J.— Camden  Tunnel  R.  R.  Co. 
has  been  incorporated  with  a  capital  stock 
of  $40,000  to  construct  and  operate  rail- 
roads. The  company  has  been  incorporated 
in  Pennsylvania  and  proposes  to  construct  a 
tunnel  connecting  Camden  and  Philadelphia 
The  incorporators  are:  William  A.  Stern. 
1805  Spring  Garden  St  ;  Isaac  H.  Silverman. 
1844  North  19th  St.;  Edwin  Wolf  1607  N 
Broad  St.;  Benjamin  Wolf.  1313  North  St.:  A. 
W.  From  1433  Euclid  Ave.;  Frank  A.  Bar- 
nett.  5245  Pine  St..  all  of  Philadelphia; 
George  H.  B.  Martin.  419  Market  St..  Cam- 
den. 

Klamath  Falls,  Ore. — Permanent  surveys 
for  the  Klamath  Falls-Nation  line  of  the 
Oregon  Eastern  Ry..  are  under  wav.  The 
line  will  connect  with  the  Southern  Pacific 
Ry.  at  Eugene.  Ore. 

Portland,  Ore.- Profiles  and  estimates  for 
the  construction  of  the  first  section  of  the 
Central  Oregon  line  up  the  Deschute  River 
have  been  sent  to  the  Chicago  headquarters 
of  the  Harriman  lines  for  approval.  The  es- 
timates call  for  the  expenditure  of  $4,000.- 
000  for  building  the  first  100  miles  of  the 
Deschutes  line.  This  will  construct  the 
road  as  far  south  as  Madras.  From  Madras 
the  line  will  be  built  south  to  Bend.  J.  P. 
O'Brien.  Portland.  General  Manager  of  the 
Oregon  R.  R.  Navigation  Co..  is  in  charge  of 
the  work 

New  Castle,  Pa. — Erie  R.  R.  will  probablv 
take  lip  work  this  spring  of  double  tracking 
the  Sharon  Ry.  between  Pvmatuning  and 
New  Castle. 

Center,  Tex — Work  is  stated  to  have  been 
resumed  on  the  Texas  &  Gulf  extension  of 
the  Atchison.  Topeka  &  Santa  Fe  Ry.  The 
extension  will  run  from  Zuber  to  Center, 
and  will  be  21.3  miles  long  with  six-tenths 
grade.  It  will  cross  the  Houston  East  and 
West  Texas  Ry.  at  Tenaha.  connecting  with 
the   Gulf,    Colorado  &   Santa   Fe   Rv.   of  the 


Santa  Fe  System  at  Center.  Tlie  contrac- 
tors are  J.   Scott  &  Sons,  of  St.  Louis      The 

Xtnf^.,?  ^'""  "',  ^'  ''^'"  oP^i-ate  this  line 
with   its   own   equipment, 

v7V"?I^\  ■•■ex.-Atchison,  Topeka  &  Santa 
*e  R  R.  has  secured  land  in  this  city  for  Its 
new    terminal    yards. 

.i-i-i"^\'**!f'  Jex-"""'.  Colorado  &  Santa 
I-e  Ry.  Is  to  begin  work  shortly  on  two  ex- 
tensions from  this  city— one  to  Center  and 
Timpson  and  the  othef  to  Paris.  CF  W 
Felt.    Galveston.    Tex..    Is  Chief   Engineer 

R®R'Vo^b',.*^i'^'  V*^^— The  Tooele  Valley 
K.  K.  Lo.  has  been  Incorporated  with  a  cani- 
'5'  fV°<='^  ofSI.Ouo.OOO  and  will  build  a  raul 

flild  Smelters  to  the  mouth  of  Pine  Canvon 
where  the  new  smelter  for  the  Utah  Con ' 
mile^'*'tr°-i'-'  to  be  built,  a  distance  of  "i 
miles.  riie  incorporators  are  E  P  Matt- 
hewson.  General  Manager  of  the  Washoe 
Sme  ter  at  Anaconda,  Mont..  Prt^ldent-  C 
F,  Kelly.  Butte.  Mont..  Vice-Preside        V    b' 

§e??e.'"^.5'^"-Y?,^  "f  '"<>  L-tah  cinso  idiied 
Secietary  and  Treasurer.  The  othej-  direc- 
tors   are    C.    H.     Repath.     the    Engineer    of 

w"  H°'n<?T'""'''-,  ^"^'•^'""la.  Engine"?  and 
iY',  H    .^ayley,    of  Salt  Lake   City.     Mr    Re- 

?he  r,o"'  ^^\f  ''^'■^l^''  "'  '"e  construction  Of 

-,s  „"»iro'""^'"''"  ''""^"  '^•"'  "''"die  lead  ores 
as  well  as  copper. 

Tacoma.  Wash — Reports  from  this  eltv 
state  that  the  contract  for  the  tunnel  here 
f(ir  the  Oregon  &  Washington  line  of  thl 
Harriman  .system  has  been  let  and  that 
work  will  be  rushed  on  the  local   tt?minafs 

lont  '"i7"'"i/'',  '"  ^^  '^""'''-^  track.  87oS  ft! 
long.  It  will  have  a  maximum  grade  of  1  ■■5 
per  cent  and  460,000  cu.  yds.  of  earth  wlu 
have  to  be  removed.  Included  in  the  plans 
Zf"!^.^^^^;^"^  "'  ^'««'  construction  and  I 

?oo  000  ^»'^h'''?P'  J*?^  '"""<^'  """  cost  $3.- 
000.000    and    the    steel   work    $2.n00  000       The 

n  {^fj"?""  "^'^  P'^"«  ""•  the  construction  of 
fh?"??  tunnel  across  the  peninsula  between 
Portland"'"}'^  p''"^,«^""arnette  Rivfrs  ^  m 
8  ?'"\  \^  Xavi'laiio^iTr  P^o^tTafd- 
Sa'VH.^fan^^TsuS""''   Representative  o^^^e 

^iJ*^5°7''  Wash.— Surveys  have  been  com- 
pleted  from  the  Carbou  River  Valley  to  the 

Tas'tern   'r"  n^"^   ^'""    '"t.  ^^^'Ac   &    Sou  h- 
rS.t,.       .?■    "■■     oiganized    early    this    vear 
Construction    work    is   to    be  started    shortly 
on    temporary    terminals.      Among    those    In 
terested    in    the   railway  are:      ofn     ThomSs 
Boa?d"'of''^'   °f  New  York,  Chairman  oHhe 
Board    of   Trustees    of    the    United    Bankers' 
'>-^f""^,^'°"''    Charles  Lathrop.    of  Palo   AUo 
Ca  ..    Manager    of    the    investments    of    the 
Leland  Stanford  Estate,  and  A    D    Shenard 
Manager  of  the  Pacific  Improvement  Co 
Belington      w.     Va.-Final     surveys     have 

nming  R^'lf'^V.^r,,""^  ^"^^'  ^'"-Sinia  Con? 
tinn  ^f  ?'i-  "  yhich  proposes  the  construc- 
tion of  a  line  from  this  place  to  Belington 
«°  ,^  aynesburg.  Pa.,  a  distance  of  M  mHes 
and  construction  work  Is  expected  to  begin 
pf  anTT^v  ?v,  ^  Maroney.  Pittsburg" 
are   in?ereited.-   ^'^'^'"P^''"'    t-'niontown,    Pa^, 

Electric  Railways. 
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Berkeley  Cal— Duncan  McDuffle  of  the 
^"'f^^;^'•'^"";'^  f*^^">-  Co.  has  appned  tot 
Li'?"'^'"^*'  'o""  -^  "t'-eet  railway  In  the 
northern   part  of  the  city. 

Pomona,  Cal — The  Pacific  Electric  Co  has 
applied  for  a  franchise  to  build  a  Ilnl 
around  the  east  side  of  Ganesha  plrk  coS! 
necting  Huntington  Boulevard  with  the 
right  of  way  north  of  the  park. 

Belfch  Rv^^c'n  'i^Jr.^'"'  P'^'S"  *  Imperial 
Beacn  K^.  CO.  has  been  incorporated  The 
company  has  several  lines  of  railway  al- 
ready   under    construction.      G.    Y     Gray     E 

^e^nllrlstV-  ""■  ^^''""^^  ^"^  «'  ^'  ^mlth 

fnf l'^"lf'  Ga— Surveys  have  been  started 
f^;^  ?.?♦  flectric  railway  from  Atlanta  to  Un- 
ion City,  a  distance  of  n  miles.  It  Is  stated 
that  construction  work  will  be  started  as 
soon  as  the  surveys  are  completed  W  T 
Roberts  Is  President  of  the  company  N  v' 
Perry  and  Frank  Lederle.  Atlanta,  are  the 
Engineers. 

Eldora,  la.— Representatives  of  the  Iowa 
Electric  Ry.  Co.  are  working  on  the  route  of 
the  proposed  line  from  Grundv  Center  to 
this  city.  The  projected  length  between  the 
two  places  is  1S^,  miles,  right  of  way  for 
14  miles  of  which  has  been  secured  J  F 
Hardin  and  Amyer  Davis,  Eldora  are  In- 
terested. 

Alton.  III.— Alton.  Jacksonville  &  Peoria  R 
R.  Co.  will  have  work  started  shortly  on  Its 
proposed  extension  from  Godfrey  the  nres- 
ent  terminus,   to  Jacksonville 


24 


ENGINEERING-CONTRACTING 


Vol.  XXX.    No.  24. 


East  St.  Louis,  III.— City  Couiicll  lio» 
ftdopled  11  1)111  glvliiB  the  .SoutliiTii  Illinois. 
TrOPtlon  Co.  an  fxlonslon  of  a  yiar  to  (In- 
Ish  the  construction  of  Its  .-Icctiir  lliu-  li<>- 
twocn  East  St.    Louis  and   HclU-vlllo. 

Peoria,  III.— PeorJa  &  GaloshurB  Ry.  t:'o. 
has  hpcn  Incorporated  with  a  capital  stock 
of  JIOO.OOO  and  proposes  to  construct  an  In- 
terurban  line  through  Peoria  and  Knox 
Counties  to  OaleshurR.  and  also  throuRli 
PeorIn  and  Fulton  Counties  to  Canton.  The 
Incorporators  arc:  1).  M.  Mayer.  Arthur  C. 
Black  and  S.  F.  Atwood.  of  Peoria;  William 
K  Boone.  I.lnia.  O..  and  Homer  T.  Dick. 
Chicago  RlKht  of  way  fur  the  proposed 
lino  Is  being  obtained  and  englneei-s  have 
been   enKaged   for   the  surveys. 

Battle  Creek,  Mich.— Practically  all  of  the 
right  of  wav  betwein  this  city  and  Hastings 
for  the  proposed  Interurban  line  to  Grand 
Rapids,  has  been  secured.  A.  C.  Sekell  and 
Z.  F.  Fowle,  Grand  Rapids,  Mich.,  are  pro- 
moling  the  project. 

Jackson.  Minn.— Residents  of  this  place 
are  considering  building  an  interurban  line 
between  Jackson  and  Spirit  Lake.  la., 
where  connection  would  be  made  with  the 
proposed  line  of  the  Sioux  City  &  Spirit 
Lake  Ry. 

Kansas  City,  Mo.— Necessary  capital  is 
stated  to  have  been  secured  for  the  con- 
struction of  the  proposed  electric  railway 
from  this  cltv  to  Excelsior  Springs.  The 
work  includes  the  erection  of  a  new  bridge 
over  the  Missouri  River  at  Kansas  City.  E. 
L.  Morse  and  Dr.  W.  S.  \Voods.  Excelsior 
Springs.   Mo.,  are  interested. 

Helena,  Mont.— Local  Commercial  Club, 
W.  T.  Hull.  Secretary,  has  revived  the  proj- 
ect for  the  construction  of  the  proposed 
electric  railway  between  Helena  and  Butte. 
Surveys  for  the  line  were  made  some  time 
ago. 

Asheville,  N.  C. — Woi-k  will  probably  be 
started  the  first  of  the  year  on  the  con- 
struction of  the  proposed  electric  railway 
from  Asheville  to  Greenville.  S.  C.  Surveys 
have  been  made  and  proposed  route  of  road 
Is  from  .\sheville  through  Hendersonville. 
largely  following  the  country  road  on  priv- 
ate right  of  way  from  Hillmore  south  to 
Greenville,  a  distance  of  about  75  miles. 
The  first  section  to  be  built  will  be  from 
Asheville  to  Hendersonville  and  the  con- 
tract for  this  work  has  been  let  to  the 
Carolina  Constructing  Co.,  Col.  V.  E.  Mc- 
Bee.  President.  C.  F.  White.  Asheville.  N. 
C.    is  Secretary  of  the  Asheville  &  Carolina 

Ry. 

Spokane,  Wash.— Permanent  location  sur- 
vevs  and  some  construction  work  are  to  be 
undertaken  early  this  year  for  the  Okano- 
gan Electric  Ry.  Co..  and  it  is  hoped  to  be- 
gin active  construction  work  early  in  the 
spring.  The  road  is  to  run  through  Okano- 
gan County.  A  M.  Dewey  is  President,  and 
Horace   B.    Skinner  is   Chief   Engineer. 

Martinsburg,  W.  Va.— The  Berkley  Trac- 
tion Co..  composed  of  capitalists  of  Brook- 
Ivn.  Norfolk.  Wheeling  and  New  York,  has 
been  granted  a  franchise  to  construct  and 
operate  an  electric  trolley  line  over  the 
principal  streets  of  Martinsburg.  It  is  also 
proposed  by  the  company  to  construct  a  belt 
line  to  Winchester  by  way  of  Charles  Town 
and  Shepherdstown.  This  line  will  be  more 
than  SO  miles  in  length  and  will  cost  in  the 
neighborhood  of  $1,000,000.  The  company  is 
under  bond  to  commence  work  in  Martins- 
burg by  April  1  next. 

Sewers. 

Items  Arranged  Alphabetically  by  States. 

Arnenta,  Ark.— Work  will  probably  be 
commenced  in  January  on  the  extension  of 
the   local  sewer  system. 

Newport,  Ark.— City  may  award  contract 
parlv  in  the  year  for  constructing  a  $40,000 
•sewer  ."iystem.  Lund  &  Uill.  Little  Rock, 
.\rk..   are  Engineers. 

Little  Rock,  Ark.— City  Is  considering  con- 
structing storm  sewers  in  Louisiana.  3d  and 
■Jd  Sts.  E.  A.  Kingsley  is  Superintendent 
of  Public  Works. 

Turlock,  Cal.— Board  of  Trustees  are  hav- 
ing plans  made  for  constructing  sewer  sys- 
tem  and    septic    tank. 

San  Dlfgo,  Cal.— Mayor  Forward  is  advo- 
cating the  laving  of  additional  sewers  in 
the  La   JoUa   district. 

San  Jose,  Cal.— East  San  Jose  Is  having 
plans  made  for  sewer  system.  Preliminary 
surveys  were   finished  some  time  ago. 

Denver  Colo.— Board  of  Public  Works  has 
estahlishoil  four  new  storm  sewers  in  sub- 
dlstricls  in  North  Denver.  Work  will  be 
started  in  the  rarlv  spring  on  the  improve- 
ments which  will   cost  abo\it  $5.'..000. 

Grand  Junction,  Colo.— Grand  Junction 
Town  &  Development  Co.  proposes  to  install 
water  and  sewer  system  and  to  lay  cement 


HidewaIkH  In  the  norlhenslern  section  of  the 
city. 

Windsor  Locks.  Conn.— Town  may  take  up 
matter  for  installing  a  sanitary  sewer  sys- 
tem     Joseph  A.   Coogan  Is  health  offlccr. 

Traer,  Iowa. -Town  will  probably  Install 
sewer   system    this  spring. 

Cairo,  III.— City  Is  to  construct  sewers  In 
the   :!llh   St.    district   to  cost  $:iO.G76. 

Quincy,  III. — Board  of  Local  Improve- 
ments has  recommended  the  huildlng  of  the 
north  end  sanitary  trunk  sewer,  estimated 
cost  Is  $,14,000;  sewer  will  consist  of  13 
blocks  of  brick  egg-shaped  sewer,  2x3  ft., 
and  27  blocks  of  pipe  sewer  from  30  In,  to 
12    In. 

Goshen,  Ind.— City  Is  considering  install- 
ing new  sewer  system. 

St,  Joseph,  Mo.— City  Council  has  passed 
ordin.im-e  appropriating  $5,000  to  pay  the 
expenses  of  additional  engineers  to  help 
survey  and  construct  the  proposed  main 
sewer  extension  for  which  recent  bond  is- 
sue of  $250,000   was  voted. 

Kansas  City,  Mo — Plans  are  being  pre- 
pared by  James  L.  Darnell,  City  Engineer, 
for  the  proposed  improvement  of  the  sewer 
system  from  which  the  City  Council  Is  to 
determine  the  amount  of  bonds  to  be  voted 
to  provide  for  the  building  of  a  system  of 
storm  ami  sanitary  sewers. 

Niagara  Falls,  N.  Y.— Board  of  Estimate 
and  Apportionment  has  authorized  the  is- 
suance of  $70,000  of  bonds  for  the  extension 
of  the  tunnel   trunk  sewer  from  Sugar  St. 

Ladysmith,  B.  C. — Plans  and  specifications 
for  the  proposed  sewer  system  for  this  city 
have  been  adopted  by  the  City  Council. 

Alliance,  Neb. — Special  election  is  to  be 
held  this  month  to  vote  bonds  for  a  $40,000 
sewer   system. 

Reidsville,  N.  C— Special  election  may  be 
held  in  January  to  vote  bond  issue  for  in- 
stalling sewer  system. 

Camden,  N,  J.— State  Board  of  Health  has 
ordered  this  city  to  cease  the  polution  of 
the  Delaware  River  by  sewage  and  to  build 
a  sewage  disposal  plant  by  1913.  This  will 
necessitate  the  laying  of  an  entirely  new 
system   of  sewers. 

Miilville,  N.  J. — City  Council  will  pass  or- 
dinance for  construction  of  a  sewage  dis- 
posal plant  to  cost  $20,000. 

Batavia,  N.  Y. — Consulting  engineers  have 
recommended  the  installation  of  a  sewer 
svstem  to  include  pumping  station  and  29 
miles  of  mains.  Estimated  cost  is  $367,000. 
Shawnee,  Okia,— Mayor  Stearns  has  called 
an  election  to  vote  on  issuing  $245,000  of 
bonds,  of  which  $20,000  will  be  for  sewer 
connections  and  $150,000  for  storm  sewers. 

Wagoner,  Okla. — Council  Committee  is 
making  estimates  on  the  cost  of  putting  in 
sewerage. 

Pittsburg,  Pa.— State  Health  Department 
approved  plans  for  sewage  disposal  system 
for  the  Morganza  Institute  of  Pittsburg. 

Connellsviile,  Pa— Sewer  System  of  this 
place   is   to    he    improved. 

Brackenridge,  Pa,— State  Health  Depart- 
ment has  disapproved  plans  of  this  place 
for  sewage  disposal. 

Harrisburg,  Pa.— J.  M.  Ensminger  will 
construct  a  $0,000  sewer  at  Kunkel  Tract  at 
East  Harrisburg. 

Ebensburg,  Pa.— State  Board  of  Health 
has  directed  this  borough  to  at  once  cease 
emptyin.g  its  sewage  into  the  head  waters 
of   the    Conemaugh   River. 

West  Chester,  Pa.— Town  voted  Dec.  1st 
on  issuing  a  $150,000  of  bonds  for  establish- 
ing sewer  system.  A.  P.  Reid  is  Town 
Burgess. 

McKetsport,  Pa.— Select  Council  has 
passed  bill  for  laying  sewer  in  Orchard  St. 
Hot  Springs,  S.  Dak — City  Engineer 
Southward  of  Deadwood,  S.  Dak.,  is  making 
surveys  preliminary  to  installing  a  complete 
sewer  system  for  this  city. 

Mitchell,  S,  Dak.— City  is  considering  in- 
stalling a  sewer  system. 

Port  Townsend,  Wash.— City  Engineer 
Jackson  is  making  preliminary  survej-s  for 
an  eastern  sewer  district. 

Warren,  O,— The  Board  of  Public  Service 
has  retained  Alexander  Potter.  Consulting 
Engineer.  New  York  City,  to  design  a  sys- 
tem of  sanitary  and  storm  sewers,  and  also 
a  svstem  of  sewage  disposal.  The  city  al- 
ready has  a  number  of  sewers  constructed 
without  any  regard  to  a  general  plan.  It 
is  the  intention  to  utilize  as  many  of  the 
existing  sewers  .as  possible.  Mr.  Potter 
will  be  assisted  in  his  work  by  Bert  C. 
Smith  Cltv  Engineer,  who  will  have  charge 
of  the  field  work  and  surveys  for  the  pro- 
posed Improvements.  After  the  plans  have 
been  prepared,  the  people  will  be  called 
upon  lo  vote  upon  the  project. 
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OFFICE     OF      THE     CONSTRUCTING 
Quartermaster,    Cheyenne,   Wyoming,   No- 
vember   21,    190S.        Sealed    proposals,    in 
triplicate,   will   be   received   at   this  ofBce 
until  9;30  o'clock  a.  m.   (Mountain  Time). 
December  21,    190S,   and   then   opened,    for 
constructing  at   Fort   D.   A.    Russell.   Wy- 
oming,   buildings   specified  below,   and  for 
plumbing,    steam    heating,    electric   wiring 
and   electric   fixtures    in   buildings    requir- 
ing   same.       Quarters    for    one    brigadier 
general,   three  field  officers,   seven  double 
captains,    three    double    lieutenants,    one 
bachelor  officers,    two   double   N.    C,   staff 
officers  and  two  double  cavalry  barracks: 
four   cavalry   stables,   one   field   staff   and 
band  stable,   two   fire  stations,  one  guard 
house,     two     quartermaster's     workshops, 
two   coalsheds.    one    havshed     two   grana- 
ries, two  quartermaster's  store  houses  and 
two  subsistence  store  houses.     Plans  and 
specifications    can    be    examined    at    this 
office  and  full  Information  given  upon  ap- 
plication.      Plans    and    specifications    are 
on    file,     for    the    inspection    of    bidders, 
in     the     office    of:     Chief     Quartermaster. 
Department     of     the     Missouri,       Omaha, 
Nebraska:  Department  of  Colorado,   Den- 
ver,  Colorado;    Department   of   the  L-akes, 
Chicago,   Illinois,   and  at   the  office  of  the 
Secretarv  of  the   Builders'   Exchange,   St. 
Paul.   Minn.       The  United  States  reserves 
the   right   to   reject   or  accept  any   or  all 
bids    or    any    part     thereof.        Envelopes 
containing  proposals   should   be   endorsed. 
"Proposals      for      Constructing,      etc..      of 
Buildings  at  Fort  D.   A.   Russell,  Wyom- 
ing. "    and    addressed    to    Captain    V.    K. 
H.\RT.    15th    Infantry.    Acting    Quarter- 
master,  U.    S.    Army,    in   Charge  of   Con- 
struction, Room  3,  Keefe  Hall,  Che.venne, 
Wyo. 
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IMPROVEMENTS  TO  WATER 
WORKS. 

ConnersviUe,  Ind. 
Nutice  is  hereby  given  that  tlie  City  of 
I'onnersville,  Indiana,  will  on  the  12th 
day  of  January,  1909.  at  7:30  o'clock  p.  m., 
receive  proposals  for  the  construc- 
tion and  leasing  to  said  city  of  certain 
improvements  and  additions  to  the  City 
Water  Works  and  water  supply  of  said 
city,  according  to  snecifications  on  tile 
in  the  City  Engineer's  office. 

All  proposals  to  be  in  the  form  of  an 
offer  to  purchase  real  estate  on  which 
to  construct  pipe  lines,  pumping  station 
and  other  things,  and  to  lease  all  of  such 
property  to  the  city  for  a  term  of  years, 
not  less  than  ten  (10)  nor  more  than 
twenty-five  (25).  at  an  annual  rental 
to  be  specified  in  proposal  and  provid- 
ing for  the  right  of  said  city  to  pur- 
chase said  property  and  water  supply  at 
the  end  of  term  of  years  for  a  fixed 
price   to  be  therein  specified. 

Such  proposal  shall  be  accompanied  by 
plans  and  specifications  showing  style 
of  structure  and  machinery  to  be  erect- 
ed specified,  together  with  the  contract 
or  lease.  The  lessor  to  guarantee  the 
maintenance  of  the  source  and  supply 
of  water. 

Proposals  to  be  accompanied  by  good 
bond,  pa.vable  to  said  city  in  the  penal 
sum  of  one  hundred  thousand  dollars 
($100,000).  conditioned  that  said  lessor 
will  complete  said  additions  in  accord- 
ance with  terms  of  specifications  and 
guarantee  the  maintenance  of  said  source 
of  water  supply  during  term  of  lease. 

The  city  reserves  the  right  to  hold  any 
or  all  proposals  open  to  acceptance  until 
one  is  accepted  according  to  the  method 
prescribed   by   law. 

JACOB  S.   CLOUDS. 

City    Clerk. 

K.   L.  HANSON.   Engr. 


DEEP  WELL. 

Herrin.    111. 

Sealed  proposals  will  be  received  at 
the  office  of  the  City  Engineer  of  the 
City  of  Herrin.  111.,  for  drilling  and  cas- 
ing a  deep  well  for  the 'said  city  until 
December   15,    1908. 

Each  proposal  must  te  made  upon 
blank  forms  furnished  ty  the  City  En- 
gineer, and  must  be  accompanied  hy  a 
certified  check  for  8100.00.  drawn  in  fa- 
vor of  the  City  of  Herrin,  111.,  without 
conditions,  as  liquidated  damages  that 
the  successful  bidder  will  enter  into  con- 
tract  within   ten    (10)    days. 

Specifications  can  be  seen  at  the  office 
of  City  Engineer.  The  City  Board  re- 
serves the  right  to  reject  any  and  all  bids. 

Proposals  open  at  2  o'clock  p.  m..  De- 
cember 16.   1908. 

P.  S. — Specifications  will  be  mailed  by 
writing  City   Engineer  or   City   Clerk. 


OFFICE  OF  THE  QUARTERMASTER. 
Jefferson  Barracks.  Mo..  November  23. 
1908.  Sealed  proposals,  in  triplicate,  will 
be  received  here  until  11  a.  m..  De- 
cember 22.  1908.  and  then  public- 
ly opened  for  a  complete  elec- 
tric lighting  system,  consisting  of  the 
following  items:  Wiring  buildings,  con- 
structing pole  lines,  furnishing  electric 
fixtures.  transformers  and  apparatus. 
Also  to  furnish  electric  current  for  light- 
ing will  be  received.  Information  fur- 
nished on  application.  United  States  re- 
serses  the  right  to  accept  any  or  reject 
all  bids.  Envelopes  containing  proposals 
should  be  endorsed  "Proposals  for  an 
electric  lighting  system.  "  addressed  to 
CAPT.  O.  W.  BELL.  Q.  M. 


MAIN   SEWER 

Independence,    Kan. 

Sealed  bids  will  be  received  at  the  of- 
fice of  the  City  Clerk  of  the  city  of  In- 
dependence. Kansas,  up  to  5  o'clock  p.  m.. 
Dec.  15,  1908,  for  the  construction  of 
a  Main  (or  General)  Sewer,  the  esiimai- 
ed   amount  of  work   being  as   follows: 

Main   No.    1 — 
3,900  lin.  ft.  of  trench  not  over  7  ft.  deep. 
3.465    lin.    ft.    of    trench    not    over    10    ft. 

deep. 
3,620.5  lin.    ft.    of    IS-inih    sewer. 
3,7-)4.5  lin.   ft.  of  15-inch  sewer. 
473   cu.    yds.    rock   excavation. 
25   manholes. 
75  cu.  yds.   of  concrete. 
2,000    lin.    ft.    of    4-inch    tile    (Sub-drains). 

Main   No.    2 — 
165  lin.  ft.  of  trench  not  over  7  ft.  deep. 
165    lin.    ft.    of   10-inch    sewer. 
1    manhole. 

Main    No.   3 — 
695  lin.  ft.  of  trench  not  over  10  ft.  deep. 
695    lin.    ft.    of    10-inch    sewer. 
3    manholes. 

Work  and  materials  must  be  in  ac- 
cordance with  plans,  profile  and  speclli- 
cations  now  on  file  in  the  office  of  the 
City   Clerk. 

All  work  must  pass  the  inspection  of 
the  Constructing  and  City  Engineers, 
and  must  have  a  certificate  of  correct- 
ness in  compliance  with  the  plans  and 
specifications. 

Each  bid  must  be  accompanied  by  a 
certified  check  in  sum  of  five  (5)  per 
cent   of   the   total    bid. 

Council  reserves  the  right  to  reject 
any   or  all   bids. 

Bids  close  at  5  o'clock  p.  m..  Decem- 
ber   15.    190S.  J.    D.     KRAMER. 

City   Clerk. 


STORM  SEWERS. 

^luskogee,  Okla. 
The  City  of  Muskogee,  Oklahoma,  will 
on  December  21,  1908,  receive  bids  for  the 
construction  of  storm  sewers,  aggregat- 
ing $250,000.  Plans  and  specifications 
may  be  examined  at  the  office  of  the 
city  engineer  or  may  be  obtained  after 
Dee.  10  on  payment  of  $10.  The  work 
will  be  part  brick,  part  vitrified  pipe  and 
part  concrete.  Monthly  estimates  in 
cash. 

L.    B.   KINSET, 
City   Engineer. 


PROPOSALS  FOR  CONSTRUCTION  OF 
barracks  and  quarters,  and  plumbing  and 
heating  and  electric  wiring  same.  War 
Department,  office  of  the  Constructing 
Quartermaster,  New  London.  Conn..  No- 
vember 28.  1908.  Sealed  proposals 
for  constructing  one  double  barrack, 
one  single  barrack,  two  field  offi- 
cers' quarters,  one  four-set  officers' 
quarters.  two  lieutenants'  quarters, 
three  double  non-commissioned  officers' 
quarters,  and  one  double  firemen's  quar- 
ters, at  Foit  'Terry  (Plum  Island).  New 
York,  and  two  double  barracks,  two  field 
officers'  quarters,  four  lieutenants'  quar- 
ters, two  double  non-commissioned  offi- 
cers' quarters,  and  two  double  firemen's 
quarters,  at  Fort  H.  G.  Wright  (Fisher's 
Island).  New  York,  and  for  plumbing, 
electric  wiring  and  installing  heating 
plants  in  same  will  be  received  here  un- 
til 10  a.  m..  Feb.  10,  1909,  and  then 
opened.  Proposals  are  desired  for  brick 
construction  of  all  buildings  and  for  re- 
inforced concrete  construction  on  bidders* 
plans  of  barracks  and  non-commissioned 
officers'  and  firemen's  quarters.  Infor- 
mation furnished  on  application.  En- 
velopes containing  proposals  should  be 
endorsed:  "Proposals  for  Public  Build- 
ings." and  addressed:  "R.  M.  Schofield. 
Major.  Q.  M..  Constructing  Quartermas- 
ter.  New   London,   Conn." 


THE 

NEW  YORK  CONTINENTAL  JEWELL 

FILTRATION  COMPANY 

FILTERS 


G6nf3ra\  Contractors 
CHICAGO  NEW  YORK 


Nature  Adorned 

Laying  out  of  Parks.  Beautifying  Municipalities 
and  Countr>'  Scats.  Tree  Planting  Tree  Diseases 
Treated.  Write  For  Particulars. 

F.    R.    MEIER,    Consulting    Forester 

1  Uroa.lwav.  .N'HW  'I'oRK 


THE  JOHNSON 

Well  Screen 

All  sizfs.    Brass.   Large  Capacity. 

Non-choking      Used  everywhere. 

Wfute  for  Booklet  "EC." 

E.  E.  JOHNSON.  St.  Paul.  Minn. 


W.  CSi  L.   E.   GURLEY 

TROY,  NEW  YORK 

Manufacturers  of 

Civil     Engineers'    and    Surveyors* 

INSTRUMENTS 

CatalcRue  and   detailed   information  on   request 


<.M  P  rr^  i^'^'fi 


YOUNG  &  SONS 


ENGI.VEERl.NO  MiMSTr  X\D  jM 


PHILADELPHIA 


BEST  EXTENSBLE  TRENCHING  JBRACE  lUOE 

KALAMAZOO  .'i:::!""'""' 


MICHiaAN 


00«    E*ST 


Standard  Plansfor  Highway  Bridges 
of  Reinforced  concrete 

These  plans  Etve  complete  details,  bills  of  material,  etc. 
and  are  free  from  patentotl  featun.^.  I  also  prepare 
special  plans  for  ()ndi:e^  or  other  structure?,  at  reason- 
able rates  and  mvit*'  correspondence  with  Contractors 
n*nuirinc  such  plans  for  competitive  biddine.  etc 
WILBLR     J.     WATSON.    Member    Am.    Soc.    C.    E. 

t:xiK?rt  Designer  and  Inspector  of  Bridges 
Citizens  nullrtlne  Cleveland  Ohio 


FUUT  MYIOH.  V.4..  DECK.MLiKK  ?,.  190S. 
Sealed  proposals  in  triplicate  will  be  re- 
ceived at  the  offlce  of  the  Constructing 
Quartermaster,  until  11  o'clock  a.  m..  De- 
cember 17.  190S.  and  then  opened,  for  the 
reconstruction  of  i)avin^  and  gutters  around 
artillery  stables.  Certified  check  or  Surety 
Company's  guarantee  for  ten  per  cent  of  the 
amount  must  accompany  each  bid.  Plans 
and  specifications  will  he  furnished  on  ap- 
plication. The  government  reserves  the 
right  to  reject  any  or  all  bids.  Proposals 
should  be  indorsed  "Proposals  for  paving 
snd  gutters."  and  addressed  to  Captain  B. 
B.    Hyer.    Constructing    Quartermaster. 
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ll  yuu  wish  calalugs  ul  the  k-ailiiig 
manufacturers  send  us  a  postal  card 
giving  your  address  and  business,  and 
tlie  list  numbers,  as  shown  below,  of 
articles  of  which  you  want  catalogs. 

This  will  save  you  the  trouble  of  writing  a  large 
number  of  letters.  Should  you  later  on  have  cor- 
resjiondence  direct  with  the  manufacturers,  we 
shall  appreciate  it  if  you  will  state  in  your  let- 
ters that  you  are  indebted  to  this  paper  for  the 
introduction.  Such  a  statement  will  be  mutually 
beneficial. 


Air    ctiipro.ssors.    .see 
94. 
2  Asbestos. 
4  .Asi>halt. 

6  Asphalt  plants. 

7  Asphalt   tools. 

8  AuBurs,    pneumatic. 

10  Ballast  spreaders. 

12  Ballast    unloaders. 

13  Barrows,    concrete. 

14  Bearings,      ball      and 

roller. 
16  Bearings,    selt-oiling. 
18  Bellows. 

Belt  conveyors.  Seel03 
20  Belt   dressing. 
22  Belting,   canvas. 
24  Belting,    chain. 
26  Belting,    le.ither. 

28  Belting,   rubber. 
Bonders,   rail.   See  404 

29  Benders,      steel    rein- 

forcing rod. 

30  Blacksmiths'    tools. 

31  Blasting  batteries. 

32  Block     machines,     ce- 

ment and  concrete. 

33  Blocks,    tackle. 
Blowers.     See  ISO. 

34  Blast    tiole    loaders. 

35  Bolts   and   nuts. 

36  Blue  print  machines. 

37  Boots,    engineers'   and 

contractors'. 

38  Boilers. 

39  Boiler  covering. 
Bonds,    contractors' 

surety.    See    98. 

40  Brakes,  air. 

41  Bridge    railings. 

42  Brick,    building. 

44  Brick,  paving. 

45  Brick    machines. 

46  Bridges,    steel. 

47  Bridges,    concrete. 

48  Buckets,  clam  shell. 

49  Buckets,    concrete. 

50  Buckets,    dumping. 
.S2  Buckets,  orange  peel. 
53  Brooms,   street   clean- 
ing. 

58  Cabinet!!,    filing. 

59  Calculating    machines. 
Cables.    See    430. 

60  Cableways. 

61  Caissons. 

C2  Cars,  ballast. 

63  Cars,  coiicrete. 

64  Cars.  dump. 
66  Cars^  Hat. 

68  Car-s.  hand. 

69  Cars,    mining. 

70  Carls.     .See  also  520. 

71  Carts,    street,    hand. 

72  Carls,    concrete. 

73  Castings,    brass. 

74  Castings.   Iron. 
76  Castings,  steel. 

Cement       block      ma- 
chines.     See  32. 
78  Cement  finishing  tools 
Sn  Cemc'nt   pipe   molds. 

81  Cement     testing    ma- 

chines. 

82  Cement  walk  tools. 


N-l  r'oniont,    natural. 
S6  Cement.    Portland. 

87  Centers  and  forms  for 

concrete. 

88  Chain.s,  common. 

90  Cliains.  sprocket. 

91  Channelers. 
Cleaners.  Ilue.  See  189 

92  Clocks,   time. 

93  Chimneys. 

94  Compressors,  air. 

95  Conduit,      bituminous 

fiber. 
Concrete     reinforcing. 

See.  474. 
Conduit,  vitrified.   See 

142. 

96  Concrete     fence     post 

molds. 

97  Computing  machines. 

98  Contractors'  bonds. 

99  Concrete  form  clamps. 
Concrete  form  holders 

See   19.5. 

100  Contractors'  supplies. 

101  Coal      handling      ma- 

chinery. 

102  Conveying  machinery. 

103  Conveyors,    belt. 

104  Cranes. 

106  Cranes,     locomotive. 
108  Cranes,    traveling. 
110  Creosoting. 
112  Crossings,    railway. 
114  Crushers,    rock. 
ll.S  Culverts,    concrete. 

116  Culverts,  vitrified  pipe 

117  Culverts,    metal. 

118  Curbs,   street. 


119  Dams,    concrete. 

120  Derricks  and  fittings. 

121  Draftsmens'     supplies. 

122  Ditching    machinery. 

123  Dipper  teeth. 

124  Dredges. 

126  Drill   sliarpeners. 

Drills,  air.     See  136. 
128  Drills,   core. 

130  Drills,   diamond. 

131  Drills,    electric. 

132  Drills,    pneumatic 

plug. 
134  Drills,   ratchet. 
136  Drills,    rock. 

138  Drills,   well. 

139  Dryers. 

140  Dynamite. 

Dust  layers.  See  419. 
142  Ducts,    vitrified. 

Dump  wagons.  See520 
144  Dynamos. 


Economizers,    fuel. 
See  198. 

150  Electric   machinery. 
Electric   motors.     See 
324. 

152  Klev.ators.    bucket. 

154  Engineers'     instru- 
ments. 

l."6  Engines. 

158  Engines,  gas. 

160  Engines,  gasoline. 

162  Engines,    hoisting. 

164  Engines,    steam. 


n;n  Kngln.s.    tnicilim. 

1>.;  I'Jxi.iinsion    lii.li.s. 

Itl-S  I'^xpandcd    m*'lnl. 

1U9  IO.\i>anders,  tube. 

1 70  ExidfKlers. 

172  Explosives. 


178 
180 
181 
182 
183 

184 
185 
186 
187 

188 
189 
190 
192 
194 
195 


196 
198 


204 
206 
208 
210 
212 
214 
>16 
218 

220 
221 

902 
'223 

225 


228 
230 
232 
233 

234 
236 

?38 
240 
24*^ 
244 
246 
247 
248 
249 
250 
251 


258  Ice  and  refrigerating 

machinery. 

260  Injectors. 

261  Insulated    wire. 

262  Iron. 

264  Iron,   corrugated. 

266  Iron,    sheet. 

267  Insurance,    laborers'. 

270  .lacks,    hydraulic 
272  Jacks,    screw. 
274  .Tacks,    track. 

Tacks,  trench.  See  502 
276  Judson   powder. 

278  Kilns. 

280  Laborers    supplied. 

281  Lamps,  acetylene. 
Lamps.      contractors'. 

See  286. 

282  Lamp  posts. 

283  Lamps,    electric. 

284  Lathe,    metal. 

285  Lead. 

286  Lights,  contractors'. 

287  Lead    furnaces. 
2SS  Lime. 

259  Lights,    vault. 

290  Loct>!notives.  dinkev. 

292  Locomotives,  electric. 

294  Locomotives,  gasoline 

296  Locomotives,  ge.ared. 

298  Locomotives,  steam. 

299  Logging  outfits. 

300  Lubricants. 

302  Lumlier.   creosoted. 

308  Machinery,    tile    mak- 
ing. 
310  Machine   tools. 


Feed   water   heaters. 

Fans  or  blowers. 

Filing  cases. 

Felt. 

Fillers  for  brick  and 
stone    pavement. 

Fence  and    railing. 

FIreproofing  materials. 

Filters,    water. 

Fireproof  dot)rs.  par- 
titions. 

Flanges,    steel. 

Flue  cleaners. 

Flue   lining. 

Flusli   tanks. 

Forges,     blacksmith. 

Forms  for  concrete 
work. 

Forms  and  centers. 
See  87. 

Frogs  and  switches. 

Fuel  economizers. 

Fuse.     See  170. 

Gas    machinery. 

Gages,    steam. 

Gages,  water. 

Garbage    furnaces. 

Gates    and    valves. 

Gears  and  jiinlons. 

Governors,    engine. 

Governors,   water 
wheel. 

Graders,  elevating. 

Grain  liandling  ma- 
chinery. 

Gaskets. 

Grinding      machinery. 

C-rubbers. 

Grout  mixers  and  in- 
jectors. 

Hammers,   pneumatic. 

Hangers,  joist. 

Harness. 

Heating  and  venti- 
lating  macliinery. 

Hoists,    air. 

Hoists,  cliain.  differ- 
ential. 

Hoists,    electric. 

Hoists,    gasoline. 

Hoists,    horse-whim. 

Hoists,    steam. 

Horse    feed -bags. 

Hose,    air  and   steam. 

Hose,    water. 

Hose  carts. 

Hydrants. 

Hydraulic    machinery. 


312  .Manganese   steel. 

313  .Mattocks. 

311  .Manholtt  covers. 

315  Metallne. 

316  .Meters,  water. 
:il8  Mineral   wool. 

319  Mining  machinery. 

320  .Mixi-is.    concrete. 
322  Motors,   compressed 

air. 
324  Motors,    electric. 
326  Slotors.   water. 

330  Nickel   steel. 

332  Nuts   and    nut   locks. 

333  Office    appliances    and 

furniture. 
Oil.    See   419. 

334  Oille.ss    Bearings. 

336  Ore       handling      ma- 

chinery. 

337  Pavements. 

338  Paving   materials. 

339  Paving    tools. 

340  Packing. 

341  Painting   machines. 

342  Paints. 

343  Paving  l)locks.  wood. 

344  Paving  blocks,   stone. 
Paving  bricks.  See  44. 

345  Paper,    building. 

346  Paper,    blueprint, 

drawing,    tracing. 
348  Picks. 
350  Pile   drivers. 

352  Pile    driver   jets. 

353  Pile   shoes   and   rings. 

354  Piles,  concrete. 
356  Piles,    interlocking, 

steel. 

358  Piles,    creosoted. 

359  Pipe    fittings. 

360  Pipe  covering. 
362  Pipe,  cast  iron. 
364  Pipe,    cement. 

366  Pipe.    lead. 

367  Pipe,    reinforced    con- 

crete. 

368  Pipe,    riveted  steel. 

370  Pipe,    vitrified   sewer. 

371  Pipe,  wooden. 

372  Pipe,    wrought    iron. 

374  Pipe  cutting  machine. 

375  Pipe    tapping  ma- 

chines. 

376  Plows. 

Plows,    unloading   See 

12. 
Pneumatic   tools.     See 
8.    132.    416. 
379  Post    hole    diggers. 
3S0  Portable    railvvays. 
381  Pulverizers. 
3S2  Powder,    black. 

383  Prism    glass. 

384  Pullevs. 

385  Pumps,   air   lift. 

386  Pumps,    diapliragm. 

387  Pumps,    centrifugal. 

388  Pumps,    electric. 

389  Pumps,    contractors'. 

392  Pumps,    sand. 

393  Pumps,    sewage. 

394  Pumps,    steam. 

396  Pumps,    trench. 

397  Pumps,    windmill, 

398  Punches,     hydraulic. 

400  Quarry    bars. 

402  Quarry    machinery. 

404  Rail    benders. 

405  Rail    joints    and    fas- 

tenings. 

406  Railroad   signals, 

40s  Railways,    industrial. 
410  Rails,    new. 

412  Rails,    second    hand. 

413  Railwa.v   track   layers. 

414  Rammers,    pneumatic. 

415  Recording   instru- 

ments. 

416  Riveters,    pneumatic. 

417  Road     dust     prevent- 

ives. 

418  Road   machinery. 
Rock  crushers.  Seel  14 

419  Road  oil. 

422  Rollers,    horse. 

424  Rollers,    steam. 

425  Roofers'    supplies. 

426  Roofing, 

427  Rope   drive. 

428  Rope,    manila. 
430  Rope,    wire. 


438  Sand  blast  apparatus.    538 


.Siind   pumps.   See  392, 

439  Sawmill    machinery, 

440  Saw    mills,    portable. 
4tl    Scales. 

442  Scarifiers   for    macad- 
am. 
444  Scrapers,  drag. 

446  Scrapers,    road. 
Scrapers,    wheel.    See 

528. 

447  Scnipers,    street. 
148  Screens,   rfttar>'. 

150  Second    hand   outfits. 
452  Sewage    disposal. 

Sewer  braces.  See  502 

454  Sewer  cleaners. 

455  .Sewer  traps. 
Sewer  pipe.    See  370. 

457  Shafting. 

458  Sheaves. 

460  Sho.els.   hand. 

461  Skylights. 

462  Skips. 
464  Slate. 

466  Sprinkling    carts. 

468  Standpipes. 

470  Steam    shovels. 

472  Steel,    structural. 

474  Steel     for    reinforcing 

concrete, 
476  Stone,    broken. 

478  Stone     dressing     ma- 

chines. 
Street    cleaning 

orooms.    See   53. 
Street  carts.  See  71. 

479  Street    sweepers    and 

cleaners. 

480  Stump  pullers. 

481  Street    tlushers. 
Strt-et    sci-apers.      See 

447. 

482  Switches. 

486  Tanks,  gas  and  oil. 
488  Tanks,   septic, 

490  Tanks,  water. 

491  Tapes,    engineers'. 
Tapping    machines. 

See  375. 

492  Tar. 

493  Telegraph     and     tele- 

phone    line     equip- 
ment. 

494  Tents. 

495  Tie  plates. 

496  Ties,    steel. 

497  Tile,  drain. 

Tile    making    machin- 
ery. See  308. 

498  Tile,   partition. 

Tile,   roofing.    See  426. 

Tools,  contractors'. 
See   100, 

Time       keeping       de- 
vices.   See  92. 

Traction   engines.   See 
166. 

Track       laying       ma- 
chines.   See  413. 

499  Track    tools. 

500  Tracing    cloth. 
Tramways,  wire  rope. 

See  60, 

501  Track  materials,  rail- 

way. 

502  Trencti    braces. 

504  Trench    machines. 

505  Turnbuckles. 

506  Turntables. 

507  Turbines     (water 

wheels). 

508  Turbines,    steam, 

509  Twisted  steel. 

510  Valves,    steam. 

512  Valves,    water. 

513  Vault    lights. 

514  Ventilators. 

515  Ventilating  appa- 

ratus. 


518 
530 


524 
525 


526 
528 
i29 
530 
531 
532 
534 


Wagon    loaders. 

Wagons,    dump. 

Waterproofing. 

Water    softeners. 

Waterworks  machin- 
ery .and  supplies. 

Well    drills.    See    138. 

^A'hcelbarrows. 

A\'heel  scrapers. 

Wheels,   car. 

Windmills. 

Winches. 

'Wire  cloth. 

Wire    glass. 

Wire  rope.    See  430. 

Wood  block  pave- 
ment.    See  343, 

Wood    preservatives. 


The  above  Is  only   a    partial    list   of  the   headings   In   our   Card    Index.      No   matter   what   you    want,     TELL    US 
and    we    will    put    you    in    prompt    communication    with    the    leading    manufacturers,    dealers   or   contractors. 
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GAS  AND  ELECTRIC  PLANT. 

Chillicothe.  Mo. 
Proposals  wanted  for  the  construotiuii 
of  a  Gas  and  Electric  Light  Plant  for 
street  and  iirivate  lighting,  with  day 
current,  in  Chillicothe,  Missouri,  a  city 
of  eight  thousand:  fifteen -year  franchise. 
All  communications  should  be  ad- 
dressed to   City   Clerk. 

H.   I.    SPENCE.    City  Clerk. 

BASCULE  BRIDGE. 

Green  Bay.  Wis.,  Nov.  14.  1908. 

Sealed  proposals  will  be  received  at 
the  office  of  the  City  Clerk,  Green  Bay. 
Wis.,  until  2  o'clock  p.  m.  of  Monday. 
December  14,  190S,  for  the  construction 
of  a  bridge  over  Fox  river  at  Walnut 
street.  Four,  one  hundred  forty  feet  flxeil 
spans,  one  movable  span  (bascule),  one 
hundred  fourteen  feet.  Plans  on  file 
with  Engineering  News.  22i)  Broadway. 
New  York;  Strauss  Reinforced  Concrete 
&  Bascule  Bridge  Co..  903  Fort  Dearborn 
Building.  Chicago;  City  Clerks  office. 
Green   Bay. 

For  specifications,  bidding  blanks,  etc., 
apply  to  W.  W.  REED.  City  Engineer. 
Green  Bay,  Wis. 

24-m.    CONCRETE    AND    STEEL 
WATER  MAIN. 

Astoria,  Oregon. 
Sealed  bids  will  be  received  until  noon. 
December  21,  190S,  at  the  office  of  the 
Water  Commission  in  Astoria,  Oregon,  for 
furnishing  the  material  and  constructing 
about  12.000  feet  of  24-inch  concrete  water 
pipe,  and  about  1,300  feet  of  steel  water 
pipe  and  furnishings,  according  to  speci- 
fications on  file  in  the  Water  Commission 
Office  in  Astoria.  All  bids  to  be  accom- 
panied by  certified  checks  for  ten  per  cent 
of  the  amount  of  the  bid.  The  right  is 
reserved  by  the  Water  Commission  to 
reject  any  or  all  bids. 

CITY    WATER    COJI  MISSION. 

C.  S.  WRIGHT.  Chairman. 


FOR  SALE 
A^two-yard  Bucyrus 

DIPPER   DREDGE 

in  good  repair. 

Hoisting  Engines  10x14;  Swinging 
Engines  8x10.  82-foot  boom;  new  46- 
foot  dipper  arm  90-horse  power 
boiler;  electric  light  plant,  tools, 
etc.      Apply   to 

AARON  POLLARD. 

CH.ANDLERVILLE.   ILLINOIS. 


Reinforced  Concrete 

A  jManual  of  Practice 

By  ERNEST  McCULLOUGH.  C.  E. 
'pHIS  book  was  written  for  the  practical 
■*■  concrete  worker — the  man  on  the  job — 
who  has  not  the  requirements  of  statics  and 
the  theories  of  the  mathematician  at  his 
tongue's  tip  but  who  desires  in  plain  words 
the  fundamentals  of  correct  design  and  the 
practice  of  sound  and  economical  construc- 
tion work. 

Cloth  5x7i  inches;  136  pages;  illustrated: 
price  $1.50  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
13-21  Park  Row,  NEW  YORK 


Motors    For    Sale 

two  40  H.  P.  variable  speed.  220  V.  Jonny 
Motors.  Complete  with  electric  automatic 
control.  Reasons  for  s^Uing.  too  small.  Adapted 
especially  for  printing  press  work  or  heavy 
machinery. 

Address  Purchiislne  Aei..  Posi-Dls patch,  St.  Louis.  XIu 


FOR  SALE  CHEAP 

Continuous  Mixer 

Dump  Cars  and  other  Material 
New  and  Old  Equipment 

Bought    and    Sold. 

WALSH'S  SON>  &  CO.,   Newark,  N.  J. 


FOR  SALE 

10-ton 
Industrial 
Locomotive 
Crane 


$2,500 


Address  Box  64  care  of 

ENGINEERING-CONTRACTING 

355  Dearborn  St..  Chicago 


FOR  SALE  OR  REXT 

Two  Vulcan  shovels,  1^^  yard  and  2} 

yard,  3  sets  engines. 
Two  42'  gauge  saddle  tank  9x14, 

locomotives,  saddle  tank. 
Two  36'  gauge  locomotives,  saddle 

tank,  9  x  14. 

30  and  56  lb.  relayers  with  plates. 
Traction  engines,  hoisting  engines,  pumps,  etc. 

Harper  Machixery   Company 

1S61  Fulton  Bldg..  Hudson  Terminals. 

50  Church  Street,  New  York 

Yards  and  Shops.  Bloomfleld  N.  J. 


WANTED— 

ynu  to  know  THE  VELTEN  UNI- 
VERSAL CRUSHER  is  the  only 
machine  which  will  reduce  the  hard- 
est ROCK  and  GRAVEL,  instan- 
taneously, to  any  fineness  according 
to  your  wishes.  It  can  be  adjusted 
without  stopping  your  machinery;  is 
very  simple  in  construction;  less 
power  and  less  repairs  are  required 
for  maintainance  expense,  and  the 
least  cost  of  any  machine  in  the 
market.  Prices  range  from  $30  up. 
Investigate  and  you  will  be  pleased 
Address  the 
UNTVBRSAL  STONE  CRUSHER  CO.. 
Cedar  Rapids,  Iowa. 


Tables  of  Five  Place   Squares 

and    Logarithms    of   Feet, 

Inches  and  32dsof  Inches 

From  Zero  to  1 00  Feet 

Logarithmic  Secants  for  Hip,  Valley 

and     Rafters   from    Zero   to    18 

inches;  rise  of    I -foot   base 

advancing  to  32ds. 

Logarithmic      Functions,     Natural 

Sines  and  Cosines   for   every 

minute  of  the  quadrant. 

By 
G.  D.  INSKIP 

The  Only  Book  Giving 
These  Values  to  100  Feet 

Engineers,  draftsmen,  :ditors — all 
who  have  investigated  tlie  matter — 
say  that  this  is  the  best  book  of  its 
kind  that  has  ever  been  published. 

WRITE  FOR  SAMPLE  PAGES 

Flexible  leather,    tape   bound.    Sjx?}    inches: 
280  pages;  price  S3.00  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
13-21  Park  Row.  NEW  YORK 


At  Last — Nearly  Ready 

POCKET-BOOK 

FOR 

CIVIL  ENGINEERS 


By 
ALBERT  I.  FRYE.  M.  Am.  Soc.  C  E. 

A  FTER  a  lifetime  spent  in  accu- 
•^^*-  mulating  materia',  and  nearly 
four  years  of  hard  grinding  work  in 
putting  this  matter  in  shape  for  pub- 
lication, we  are  happy  to  announce 
a  comprehensive  and  up-to-date 
pocket-book  for  civil  engineers — not 
a  scrap  book,  but  a  condensed  treatise 
on  civil  engineering,  filled  with  data 
and  tables  many  of  which  have  never 
before  been  published.  For  instance: 
The  author  spent  12  weeks  of  con- 
stant labor  calculating  and  checking 
one  new  table,  the  need  of  which  had 
been  shown  him  by  his  own  expe- 
rience as  an  engineer. 

Thus  there  is  crowded  into  the  1.200  pages  a 
\'ast  amount  of  matter  that  makes  this  the 
one  book  that  do  civil  enffioeer  or  con- 
tractor can  aiford    not    to   have.     It   is  an 

epitome  of  modem  civil  enRmfcring  knowl- 
edge— a  whole  library  condensed  into  one 
flexible  leather  pocket-book. 

Price  only  S5  net.  postpaid. 

The  Myron  C.  Clark  Pablishin^  Co. 

S55  DcarboTi  Street.  CHICAGO.  ILL 
11-21  Park  Row.  .Nl:\v  VciRK 
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The  Cincinnati 
Frog  &  Switch  Co. 

CINXINXATI,  UllIO 
Manufacturers  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,   Contractors,    Plantations. 


FOR   s  A  i.i; 

400  Ttns  New  Steel  Channels 

ir.  Hulua.  :«  iMu:,  i,.  M)  :i  ■  ■    ;-:.,: 

W'c    h.ive    the    clamps   for    convurling 

them  into  steel  sheetinj;. 

Prici-  Way  ntl..-w  Mwls, 

WALTER    A.    ZELNICKER   SUPPLT    CO..   In  ST.  LOUIS 


Steam  Shovels,  Locomotives, 
Gars,  etc. 

Contractors'  and  Railway  Equipment 
A.  C.  TORBERT  &  CO. 

B47-648  Monidnock  Block  CHICAGO 


FROGS.  SWITCHES,  CROSSINGS 

Stands  and  Port^le  Track  for  all  weights  of 
rail  for  Quarries,  Mines,  Coal  Tipples,  Indus- 
trial Plants  and  Contractors'  use. 


THE  INDIANAPOUS  SWITCH  &  FROG  CO. 


SPRINCFIELD,   OHIO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Ste.\m  Shovels 

Southern  Iron  &  Equipment  Co. 

ATL.\NTA,  QA. 


Largest  Dealers  in  Rebuilt 
Equipment  in  United  States 

EAST  WORKS 
New  Freight  and  Passenger  Cars 

WEST  WORKS 
Rebuilt  Coaches,  Cars  and  En^nes 

Hicks  Locomotive  &  Car  Works 

General  Offices  Sales  Dept. 

Chicago  Heights.      Eattem        Fishei  Building, 
Illinois  R«preBeDUU*ei      Chicago,  111. 

Kmplra  BtcrlA  Eqalpmsot  Co.,  141  Brosdwkj,  Sew  T»rh. 


«• 


CONTINENTAL 

DUMP     CARS 


fi 


IJ  to  20  Cubic  Yards  Capacity, 
any  Guage. 

Continental  Car  &  Equipment  Co..  (lac) 

17  Battery  Place,  New  York 
Highland  Park,  Louis\ille,  Ky. 


"l^T'HICH  appeals  to  you  most,  idle  plant  or 
money  in  the  bank?  You  would  not 
have  idle  plant  had  you  been  dealing  with  us 
before  your  purchase.  Are  you  sure  the  plant 
you  have  will  meet  all  the  requirements  of  your 
next  piece  of  work?  Is  it  not  very  probable 
that  you  may  use  it  to  a  disadvantage  simply 
because  you  are  loathe  to  invest  more  money, 
which  in  turn  will  be  idle  next  year?  Our 
method  should  appeal  to  you.  We  have  con- 
tractors' equipment  of  all  kinds.  It  will  fit  all 
the  conditions  exactly.  You  can  rent  just  what 
you  can  use.  Every  piece  of  equipment  you 
are  paying  rental  on  is  earning  you  something. 
Remember  nothing  is  lying  idle  and  you  have 
no  money  invested. 


Contractors 

Have 

you 

Idle 

plant? 

Write,  Wire  or  Call 


UNITED    STATES    EQUIPMENT    COMPANY 

FISHER    BUILDING,    CHICAGO,    ILL. 
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Earthwork  -And  lu  cost 

By  HALBERT  P.  GILLETTE 

A  book  that  should  be  in  the  hands  of  every 
man  who  is  in  charge  of  "moving  dirt." 
whether  with  pick  and  shovel,  plow  and 
scraper,  steam  shovel  and  dredge,  or  any 
other  too!  for  digging  and  conveying  earth. 
The  contents  include: 

The  Art  of  Cost  Eslimatint::  Earth  Phrlnkace- 
Kaf-th  Classification :  Cost  of  Looscnins  und  Shuv.-i- 
Inc:  Cost  of  Dumpinc.  Spreading.  Roilini.';  Cost  by 
Wheelharrows  and  Carts;  Cost  bv  Wacons-  Co>--i  l)y 
liuck  and  Dni;;  Scrapers;  Cost  by  Wheel  ScraiH-rs- 
Cost  by  the  Elevating  Grader:  Cost  bv  Steam 
Shovels;  Cost  by  Cars;  How  to  Handle  "a  Steam 
Shovel  Plant;  Summary  and  Table  of  Costs:  Cost  of 
Trenchlns  and  Pme  Layinc;  The  Cost  of  Hydraulic 
Exca-ation;  Co^t  of  Dredtrin^;  Miscellaneous  Cost 
Data;  Earth  and  Earth  Structures;  Rapid  Field  and 
omce  Survey  Work:  Overhaul  Calculation;  A  Small 
■■Homr-Made"  Dippir  Drodce  or  Steam  Shovel: 
Iti'tailtM  Description  and  Urawinps;  Cost  of  Makmc 
thr  Dredge:  Cost  of  Opcratin:,'. 

Cloth.  5x7^  inches:    260  pages:   SO  figures  and 
illustrations;  price  $2.00  net,  postpaid. 

The  Myron  C.   Clark   Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
i:-2l  I  nil.  I  tw.  M  w  yc  UK 


"Field    System" 

By  FR.\XK  B.  GILBRETH 

'pHIS  book  was  written  by  one  of  the  largest 
^  general  contractors  in  the  world,  and  con- 
tains nearly  200  pages  of  rules  and  instructions 
lor  the  guidance  of  his  foremen  and  superin- 
tendents. It  is  the  outgrowth  of  over  20  years 
of  experience  in  the  contracting  business  and 
embodies  scores  of  suggestions  for  economizing 
and  for  increasing  the  output  of  the  men  on  the 
job.  Mr.  Gilbreth  is  the  contractor  who  made 
the  "Cost-plus-a-fixed-sum-contract"  famous: 
in  doing  so.  he  has  likewise  made  famous 
Gilbreth's  "Field  System."  only  a  few  excerpts 
from  which  have  heretofore  appeared  in  print. 

In  makinc  public  his  "FleldSystem."  Mr.  Gllbrpth 
Is  pertormlnsa  service  to  the  public  thai  Is  oom- 
purable  with  the  action  of  a  physician  In  dlsclosinc 
the  secret  of  his  success  in  curlnp  a  dlse.a.s<'.  The 
disease  that  Gilbreth's  ■■Field  System"alnis  to  cure 
Is  the  hit  or  miss  method  of  doinc  contract  work. 
System  supplants  slovenliness,  and  makes  sloth  an 
ausulute  Impossibility. 

200  pages,  with  illustrations;  bound  in  leather: 
price  $3.IH>  net,  postpaid. 

The  .Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
l,!-:i  Park  Row.  .\EW  YORK 


Practical   Cement    Testing 

ByW.  PURVF.S  T.^VLOR.M.S.c  E. 

KliKlncer  In  Charei-  of  rhllailelphla  Munlclixil 

Teatlni;  Laboratories. 

'pHIS  is  the  first  practical  ami  exhaustive 
^  treatise  on  this  important  subject  It  has 
already  been  adopted  as  a  text  book  by 
leading  technical  schools. 

~'%1'^'l''''.''R""''  eonlalns  a  minute  dcscrlpt  Ion  ol  t!ie 
methods  tollowitl  m  the  author's  laboratory  and 
many  valuable  sUKuesllolis  !ia  to  th.>  ■■how  and 

why  of  cement  lestlnc.  Theobs<rvatluris  on  tie 
Interprt-latlcmot  ri'sull.s.  one  ot  Ihi- m.ist  ilinituil 
tii.sk.sor  the  novlre.  arr  especially  iMTtlnent  and 
arecxpn^ssed  In  a  (air  and  conservative  manner. 

The  book  Ls  so  complete  that  It  can  be  put  In  the 
naiiaaora  youm.'  enclnecr  with  condilence  that  it 
will  enable  him  to  make  reliable  tests  on  cenu-nt. 
The  wealth  ot  plir.t.>i;rai)hs  and  line  cuts  runilsh 
the  pletorlal  exampi.-s  „t  how  to  conduct  cement 
tests,  and  the  :)iKi  p:u;es  cil  texts  are  so  c^xpliell  that 
even  the  most  Inexperienced  man  can  soon  ham 
the  art  ot  cement  testing.  Yet  the  book  has  nut  a 
superfluous  paragraph. 

Cloth.  6x9  inthcs:  JJO  paecs;  142  illusirnlions; 
5«  tables;  $J.0O  net,  postpaid. 

The   Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
13-21  Park  Roiv.  Xl-:w  VOIIK 


Our  Leading  Combinations 

En'oinbering-Co^^tracting $2.00  )       Our  Price 

Review  of  Reviews 3.00  V      <C  X    Afl 

McClure's 1.50^     ^Dm^^ 

EvGaJEERiNG-CoNTRACTING f2.00)       Our  Price 

World's  Work "  3 .  00  S     CT  X    AO 

Everybody's 1 .  50  )     3^»"" 

Engineer  iN'G-CoNTRACTiXG 

f  With  Ainslee's "$2  .  70 

With  American  Boy  and  Success 2 .  65 

With  American  Magazine  and  Etude 2  .  85 

With  Burr  Mcintosh  Monthly 3 .  35 

With  Century 5.20 

With  Chustian  Endeavor  World 2.45 

With  Cosmopolitan  and  Success ? .  65 

With  Country  Life 4.35 

With  Etude  (tor  music  lovers)  and  American 2 .  85 

With  Good  Housekeeping  and  Cosmopolitan 2.  65 

With  Harper's  Bazaar  and  American 2.  65 

With  Independent 2  .  70 

With  Leslies'    Weekly 4  .  85 

<   With  Lippmctots 3. 10 

With  Little  Folks  (new)  and  Cosmopolitan 2.65 

With  Metropolitan  and  American 2 .  65 

With  Musician  and  Success 3 .  00 

With  National  Magazine  and  Sunset 3.00 

With  Outing 2.70 

With  Photo  Era  and  American 3 .  00 

With  Physical  Culture  and  Cosmopolitan 2.65 

With  Scribner's 4  .  00 

With  Smart  Set 2 .  70 

With  Travel  Magazine  and  Success 3.00 

With  Van  Norden  Magazine  and  Pearson's 3.  35 

Wit"h  Woman's  Home  Companion  and  American 2  .  65 

^  With  World  Today  and  Cosmopolitan 3  .  00 

Engineering-Contracting $2  00  >       Our  Price 

Review  ot  P.eWews 3. 00-      ^X     Xti 

Woman's  Home  Companion I   25^     ^^  J» 


Our  Price 


Engin£Eri>*g-Contracting $2  00  ] 

Dehneator 1    00  I  .^     -     _ 

World's  Work 3  00  ^  il  00 

Everybody's 1.50J  W^^^* 


The  Magazine  Man 

LET  ME  TEACH  YOU 

The  .Magazine  Subscription  Game 

A  BUSINESS  WITH  A   BIG   FUTURE 

How  I  Developed  Aly  Business  from 
$47  to  $400,000  a  Year 


The  subscription  agency  business  is  just  beginning  to  develop,  and 
every  man  and  woman  can  learn  it  by  my  complete  instructions,  per- 
sonally conducted  by  mail.  You  can  in  your  le  sure  hours  conduct  a 
mail-order  business  that  is  dignified  and  earn  large  profits  by  the 
Grumiaux  system. 

Begin  in  a  small  way  and  watch  it  grow.  The  principles  upon  which 
I  built  my  business  become  yours  and  the  benefits  of  my  22  years'  ex- 
perience— you  need  not  make  the  mistakes  I  did — the  elements  of  success 
as  I  discovered  them,  my  ideas,  my  schemes,  all  become  yours  through 
the  Grumiaux  system. 

V'ear  after  year  the  renewal  business  increases  profits,  and  before  you 
know  it  you  have  a  substantial  business  of  your  own.  Start  by  working 
a  few  hours  evenings. 

Full  particulars  by  mentioning  this  magazine. 


Address  all  orders 


Ask  for  Our  S4-Page  Clubbing  Catalogue 


THE  GRUMIAUX  NEWS  AND  SUBSCRIPTION  CO.,  Le  Roy,  N.  Y. 
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WANTS 

I'mii  .;■  .tv'    1  Carols  umlrr 
this    tu-.i«hn>:    ci.st    only 

One  Cent  a  Word 

Disiihiyi<!  $1  00  Mil  Imh. 


WANTS 

l'Tilisi>l;iyr(J  CnrfU  un'ltT 
th.s     hr.i'lm^i     C^St    o:.!y 

One  Cent  a  Word 

Ii   .;'I.iyt.I  51  no  ;in  Inch. 


WANTS 

L'niisf'.iV'i  C;ir.]-.  ur.  !»_-r 

til.-.,    hta.litu:     c',-.t    •  :.;y 

One  Cent  a  Word 

l);sl.l;iyi-!  tl  00  an   I:,    ' 

\V.\.N  TKli-  I'l  >^^rri')N;  Kinjiru-or.  30;  lui.s 
level  ;unl  uan.sil  with  full  lii.UI  e<iiiiiinnnt. 
Address  •'Box  r>6, "  care  of  EnKlnrerlng- 
Contraotlnc.  S.'lj  Dearborn  St.,  Chicago. 
111.  23-2t 

EN&INERR  WANTED— One  who  can  Invest 
three  thousand  dollars  In  Interurban  rall- 
wnv.  Goo'J  position  for  good  man.  Ad- 
dress Box  60.  care  of  Englneerlng-Con- 
tractlng.  355  Dearborn  St..  Chicago 

WANTED — Second-hand  Surveyor's  or  En- 
gineers Transit.  Must  be  cheap  and  in 
flrst-class  condition.  State  name  of  man- 
ufacturer and  give  catalogue  number  if 
possible.  Enclose  stamp  for  reply.  M. 
C.  Suttle.  Junction.  111.  23-lt 

WANTED— Can  you  control  J25,000  capital, 
or  promote  a  company?  The  advertiser  has 
a  new  proposition  of  merit  In  connection 
with  the  street  and  sldewalic  pavement 
line.  Address  "M.  F.  J.,"  care  of  Engi- 
neering-Contracting. 355  Dearborn  St..  Chi- 
cago. III.  

WANTED  POSITION'— Civil  engineer:  eight 
vears'  experience  In  municipal  engineer- 
ing, railway  location  and  construction,  real 
estate  development,  highway  construction, 
land  drainage.  Addres  "E.  S.."  care  En- 
gineering-Contracting, 355  Dearborn  St.. 
Cliicago.    111. 24-2t 

WAXTEI>— MASTER  MACHINIST  at  $7.04 
per  diem.  A  competitive  examination  will 
be  held  at  the  Navy  Yard,  Mare  Island. 
Cal.,  January  7,  1909,  to  fill  the  above  po- 
sition. For  application  and  further-  in- 
formation address,  "Commandant,  Navy 
Yard,  Mare  Island,  Cal." 

WANTED— SUPERINTENDENT  or  man- 
ager having  practical  experience  In  gen- 
eral concrete  business,  especially  side- 
walks, curb  and  gutter,  culverts,  abut- 
ments and  retaining  walls.  Must  be  able 
to  estimate.  Vandenburgh  Bros..  Inc.,  126 
Market  St.,  Paterson,  N.  J. 

WANTED— POSITION  as  chemist  or  chem- 
ical engineer  by  graduate  of  leading  tech- 
nical school.  Has  had  several  years  of 
practical  experience  and  can  fill  respon- 
sible position.  Best  of  references.  Ad- 
dress Box  "P.  C."  care  Engineering-Con- 
tracting. 721  Park  Row  Bldg..  New  York 
City. 17-tf 

WANTED— ENGINEERS  AND  CONTRACT- 
ORS— Do  you  need  a  man  who  can  design 
structures  for  engineering  works  and  su- 
perintend their  proper  erection?  Have 
worked  under  Instructions  four  years 
steady;  graduate  of  M.  I.  T..  Jr.  Am.  Soc. 
C.  E.  Good  connections.  Can  talk  busi- 
ness. Address  Box  61,  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago. 

21-4t 

WANTED— Can  you  control  $10,000  or  pro- 
mote a  company?  If  so,  the  advertiser  has 
a  proposition  in  contracting  machinery 
that  Is  a  labor  saver  and  there  is  abso- 
lutely no  competition.  The  machines  can 
be  built  to  order  and  be  placed  on  the 
market  at  a  large  profit,  leaving  practical- 
ly onlv  the  sales  to  be  taken  care  of.  Ad- 
dress 3338  17th,  N.  W..  Washington.  D.  C. 

21 -3t     . 

W'ANTED- POSITION— Municipal  and  rail- 
way engineer.  Mem.  W.  Soc.  Eng..  wants 
position  with  railway  company  or  contract 
to  make  railway  location,  surveys  or  other 
engineering  work.  Experienced  in  special 
track  design  and  construction,  street  pav- 
ing and  sewer  work.  Have  field  and  office 
outfit.  Address  Box  62,  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St..  Chicago. 
Ill 21-4t 

WANTED  POSITION  —  Business  engineer, 
experienced  In  machine  shop  work,  design 
Installation  and  operation  complete  electric 
railway  power  and  lighting  systems  and 
sales  work.  Expert  In  organization,  cost 
keeping  and  analysis.  Capable  of  taking 
complete  charge  of  Industrial  works  or 
large  construction  works  and  can  get  the 
best  results.  Cornell  M.  M.  K.  1900.  Amer- 
ican member  A.  S.  M.  E.,  C.  S.  C.  E.,  A. 
M.    A.    I.    E.    E.     A    hustler   and    business 

fetter.     Experience  In  Canada.     P.   O.  Box 
89.  Kelowna.  B.  C. 


WANTED— Name  and  address  of  the  party 
who  on  Nov.  24  wrote  from  Montreal  re- 
ilMisting  Bulletin  of  Dietrich  wall  form 
clamp,  but  omitted  to  sign  his  name  to  the 
request. 

WANTED— POSITION— Engineer,  34.  has 
transit,  desires  position  on  railroad  or  mu- 
nicipal work  or  witli  contractor  or  engi- 
neer; six  years'  experience  on  location  and 
construction;  hard  worker.  F.  C.  Randall, 
Hubbard.   Ohlo^ 22-11 

POSITION  WANTED — By  engineer  with 
following  qualifications:  Total  experience. 
6  years,  including  field  and  office  work, 
draughting,  steel  designing;  3  years  resi- 
dent engineer  with  railway  and  irrigation 
companies:  university  graduate;  degree  of 
B.  Sc.  Address  Box  65.  Engineering-Con- 
tracting. 355  Dearborn  St..  Chicago.      22-5t 


WANTED— POSITION  —  Mechanical  and 
construction  engineer  of  initiative  and 
executive  ability  with  good  business  ex- 
perience, buying,  selling  and  shop  work, 
desires  to  communicate  with  interested 
parties  having  any  opening  for  a  man  of 
this  description.  Has  been  connected  with 
some  of  the  foremost  mining  and  engineer- 
ing organizations  east  and  west. 

Present  salary  $5,000  per  year;  under 
contract  until  January  first.  Desires  to 
locate  permiinently  with  suitable  firm,  In- 
vesting with  them  in  the  enterprise  It  sat- 
isfactorj'.  Address  Box  66,  care  of  Engi- 
neering-Contracting. 355  Dearborn  St.. 
Chicago.  22-5t 


CIVIL  SERVICE  COMMISSION  of  Chicago 
will  hold  examinations,  open  to  non-resi- 
dents as  well  as  residents  of  the  city,  as 
follows:  Civil  engineers,  grade  5,  on  Dec. 
3;  engineering  draftsmen,  grade  6,  on 
Dec.  22;  architectural  draftsmen,  grades 
5.  6,  7,  on  Jan.  4.  Application  blanks  will 
be  furnished  upon  request  to  Percy  B. 
Coffin.    Secy. 


Building  Erection  Superintendent 

WANTED 

An  engineering  and  contracting  company 
l.icatid  on  the  Pacific  Coast  desires  to  get  an  Al 
SniMing  erection  superintendent  who  has  had 
charge  of  erecting  modem  steel  and  reinforced 
concrete  buildings.  He  must  understand  esti- 
mating and  all  details  of  the  business.  After  the 
man  has  shown  his  ability  he  will  be  permitted,  if 
desired,  to  put  5  or  10  thousand  dollars  into  the 
concern  as  a  working  interest.  A  good  future  for 
a  capable  young  man  with  experience  is  oftered. 
Write  to  "Box  E,"  721  Park  Row  Bldg..  New 
York,  giving  age.  experience  .inrt  r'-lercncos    L'4-2t 


STUDY  OUR 

CONCRETE 

COURSES 

Reinforced  Concrete   Design;  Con- 
crete Construction  and  Contracting. 

Circular  Expl.mns 
CONCRETE     ENGINEERING 

5S4  Caxton  Bldg.,  Cleveland 


WANTED  —  POSITION  —  By  experienced 
chain  and  rodman.  I.  C.  S.  surveyor  grad- 
uate. Address  "GTad.."  23  Back  St..  Cln- 
clnnatl.    O. 22-2t 

WANTED  POSITION— Graduate  engineer, 
over  three  years'  oxporh-ncc  on  road,  rail- 
way, inunlcipal  and  mine  surveys  and  con- 
struction; also  five  years'  business  experi- 
ence; hard  worker.  H.  B.  Pope.  Brooks, 
Ky. 24-4t 

WANTED— POSITION— Civil  engineer.  Eu- 
ropean graduate.  17  years'  experience  In 
this  country;  expert  bridge  designer;  all 
classes  of  structural  work,  reinforced  con- 
crete, etc.;  good  all  round  designer  an<J 
estimator.  Address  "Designer."  care  of 
Engineering-Contracting.  355  Dearborn  St., 
Chicago. 23-2t 

WANTED  POSITION— Graduate  civil  en- 
gineer, six  years'  experience  on  railway  lo- 
cation and  construction,  drainage  and  mu- 
nicipal work;  desires  position  as  instru- 
ment man,  draftsman  or  assistant  engi- 
neer. Write  for  references.  Address  Box  72, 
Engineering-Contracting,  355  Dearborn  St., 
Chicago. 24-4t 

WANTED— POSITION — Stanford  University 
graduate  in  mining  engineering,  five  years" 
experience  In  railroad  work,  maintenance, 
location  and  construction,  two  years'  placer 
mining  in  the  Klondike,  desires  position  as 
instrumentman  in  railroad  or  mining  work. 
Address  Box  63,  care  of  Engineerlng-Con- 
tracting,  o55  Dearborn  St.,  Chicago.  111. 
WANTED — Civil  engineer  and  surveyor,  of- 
fice and  business  in  suburbs  of  Chicago, 
wishes  to  associate  with  Chicago  engineer 
who  requires  an  assistant;  technical  grad- 
uate; experienced  in  municipal  work, 
street  paving,  sewer  construction,  land 
surveying,  railway  engineering  and  con- 
struction. Address  Box  71,  care  of  Engi- 
neering-Contracting,     355      Dearborn      St.. 

Chicago.  23-4teow 

W.ANTED — POSITION— Contractor's  super- 
intendent; experienced  on  large  contracts, 
dry  docks,  locks  and  dams,  canal  work, 
power  houses,  reser\oirs,  difficult  founda- 
tions, cofferdams,  concrete  piles,  quick- 
sand work,  heavy  masonry,  earth  and  rock 
excavation,  etc.  Technical  graduate. 
Present  work  just  completed.  -Address 
Box  69,  care  of  Engineering-Contracting. 
355  Dearborn   St.,    Chicago.  23-4t 

SITU.A.TION  WANTED — Young  civil  engi- 
neer, open  for  engagement  Dec.  1.  Col- 
lege education.  Eight  years'  experience 
as  engineer  and  contractors'  superinten- 
dent on  bridges  and  buildings;  particularly- 
reinforced  concrete  construction.  Also 
office  experience.  Single.  Will  go  any- 
where. Salary  no  object  to  start.  Best 
references.  Address  Box  6S.  care  of  E?n- 
i^ineering-Contracting.  355  Dearborn  St., 
rhicago.         23-2t 

W.\NTED— POSITION— Civil  engineer,  26; 
university  graduate:  experienced  in  field 
and  office  work.  Prefer  position  as  drafts- 
man in  reinforced  concrete  or  bridge  de- 
sign. Have  completed  courses  in  me- 
chanics, strength  of  materials,  masonry 
construction,  roofs  and  bridges.  Now  em- 
ployed at  $90  per  month.  Wish  better 
location,  .\ddress  Box  67.  care  of  En- 
gineering-Contracting. 355  Dearborn  St.. 
Chicago. -3l3t_ 

W.^NTED  —  POSITION  —  Mechanical  and 
structural  engineer  wishes  to  change  Jan. 
1.  At  present  assistant  engineer  for  com- 
pany manufacturing  unit  concrete  rein- 
forcement. Graduate  M.  K..  with  wide  ex- 
jierience  in  heavy  machinery,  copper  and 
lead  smelting,  mill  and  factory  buildings 
in  both  steel  and  concrete.  Chicago  pre- 
ferred, but  will  go  elsewhere.  -Address 
Box  70,  care  of  Engineering-Contracting. 
:!.-|.'i  Dearborn  St..  Cliicago. 23-2t 

W.VNTED — POSITION — Superintendent  witl* 
ton  years'  practical  experience  in  charge 
of  construction,  railroads,  power  plants. 
iLirge  canal,  foundations,  pile  and  sheet 
dri\ing.  heavy  concrete  construction,  rock 
and  quarry  v^ork.  up-to-date  stone  crush- 
ing, conci-ete  mixing,  steam  shovel  and 
derrick  plants,  open  for  eng.igement  Jan. 
1.  i90!i.  Flrst-class  references  from  pres- 
ent employers.  New  York  or  Pennsylvania 
preferred."  Age  32.  Address  Box  73.  care- 
nf  Enginering-Contracting.  355  Dearborn 
St..    Chicago.  24-2t 
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LIST    OF    VACANCIES 

for  members  of 

The  Engineering  Agency,  Inc. 

Always     state    your     special 
qualifications  for   each  place. 


ARCHITECTrRAL  DRAFTSM.\N— Georgia. 
With  previous  experience  on  railroad 
buildinss  and  structures,  witli  a  thorougli 
knowledsre  of  construction  details,  wood, 
brick  and  reinforced  concrete  buildings.  Po- 
sition permanent.  Man  needed  quicklv. 
Salary  $90  to  $I2.n.  W-91S9.  The  Engineer- 
ing Agency,  Inc..   Chicago. 

INSTRUCTOR— New  York.  College  wants 
a  man  to  take  charge  of  chemistry,  physics 
and  mathematics.  .Must  be  a  good  disci- 
plinarian and  understand  the  subjects  thor- 
oughly. Salary  $75  to  $100  per  month. 
W-9172,  The  Engineering  Agencv,  Inc.. 
Chicago. 

RAILROAD  DR.\FTSMAN  —  Mississippi. 
Competent  young  man  for  chief  engineer's 
office.  Maps,  profiles,  changes  of  line,  es- 
timates, etc.  Salary  $60  per  month.  No 
transportation  allowed.  W-91S2.  The  En- 
gineering  Agency,    Inc.,    Chicago. 

INSTRUCTOR— In  C.  E.  St.  Louis.  Work 
commences  Jan.  1st.  Must  have  had  ex- 
perience and  competent  to  teach  plane  sur- 
veying, railroad  surveying  and  construc- 
tion, masonry  construction  and  some 
.graphics,  with  about  two  weeks'  field 
practice  in  the  summer.  Salary  $100  per 
month.  W-9181,  The  Engineering  Agency, 
Inc.,  Chicago. 


STRUCTURAL  DETAILER— Competent  man 
for  making  shop  details  on  office  building 
work  for  structural  shop  in  suburb  of  Chi- 
cago. $75  to  $90.  W-gies,  The  Engineer- 
ing Agency,  Inc.,  Chicago. 

STONE  QUARRY  SUPERINTENDENT— For 
large  cement  company  in  Indiana.  Must 
be  competent  to  take  charge  of  drilling, 
blasting  and  haulage  of  rock  and  shale 
from  quarry  to  plant.  Daily  output  1,500 
tons.  Salary  $2,000  to  $2,500.  W-9159,  The 
Engineering  Agency,  Inc.,   Chicago. 

ORNAMENTAL  IRON  DRAFTSMAN— Sev- 
en. Minnesota,  Illinois,  Chicago,  Indiana, 
San  Francisco.  $85  to  $125.  W-9147,  The 
Engineering  Agency,  Inc.,  Chicago. 

SUPERINTENDENT— Water  works.  New 
York  state.  Require  a  man  experienced. 
Salary  $1,000.  M-9149,  The  Engineering 
Agency,   Inc.,   Chicago. 

CEMENT  CHEMIST— To  take  charge  at 
night.  Salary  $75  to  $S0.  Location,  Illi- 
Jiois.  M-91S0,  The  Engineering  Agency, 
Inc.,  Chicago. 


MECHANICAL  SUPERLNTENDENT- Foun- 
dry near  Chicago.  Salar>-  $2,000.  M-9169, 
The  Engineering  Agency,  Inc.,  Cliicago. 

DRAFTSMAN— On  paper  mill  and  hydro- 
electric work.  Location  central.  Salary 
$125.  M-9H4,  The  Engineering  Agency, 
Inc.,  Chicago. 

JMECH.\NIC-\L  SUPERINTENDENT  —  Ma- 
cliine  tool  manufacturing  company.  $3,000 
to  $5,000.  M-9186,  The  Engineering  Agency, 
Inc.,  Cliicago. 


iI.\NAGER  ELECTRICAL  CONSTRUCTION 
DEPART.MENT — Must  be  able  to  estimate 
wiring  and  apparatus  contracts  accurately 
and  ije  able  to  make  sales  of  tile  same. 
Salary  $1,200  to  $1,800.  .U-89S6,  The  Engi- 
neering Agency,   Inc.,   Chicago. 


^bovp  positions  can  be  applied  for  by 
members  only-  Annual  fee  $2.00. 
Non-nf.embers'  correspondence  solicitod. 

The  Engineering  Agency,  Inc. 

Monadnock  Block,  CHICAGO 

Established    1893 


For   Sale   Cheap 

funT'    EXCAVATOR  ^^i:^: 

formerly  used  by  U.  S,  Qo'.ernment. 

Also  two  12-ton  36-inch  gauge 
and  one  1.5-ton  3G-inch  gauge 

Saddle    Tank    Locomotives 

.•\lso 

Relaying   Rails 

all  weights 
BLOCK-POLLAK   IRON   CO. 

First  National  Bank  Bldg.  Chicago,  111. 


FOR  SALE   or   FOR  RENT 

5,000  ft.   Portable  Track 

made  of  16  lb.  rails, 

with  steel  ties 

8  turntables.  10  platform  cars.  All  for 
30-inch  gau^e.  Special  advantageous 
conditions  will  be  made  in  case  of  im- 
mediate removal.  Address  Box  58, 
care  of  Engineering-Contracting,  355 
Dearborn  St.,  Chicago. 


FOR  SALE 

Two  DREDGES  complete  with  steel 
cranes    and    dippers    for    rock    work. 

One   26  ft.  wide    by   75  ft.  long.  Hoisting  Engines  12  inches  by  18   inches, 
made  by  the  Toledo  Foundry  &  Machine  Co. 

One  21  ft.  wide  by  59  ft.   long,  Hoisting  Engines  9  inches  by  13  inches, 
made  by  The  Bucyrus  Comp?  jy. 

NIAGARA  FALLS  HYDRAULIC  POWER  &  MFG.  CO. 

NIAGARA  FALLS,  NEW  YORK 


MARSH'S  CRUSHER  LIST     MARSH'S  MIXER  LIST 


One  No.  9  Style  "K"  Gates,  used 
one  year — good  as  new. 

One  No.  7  1-2  Style  "D"  Gates, 
complete  plant  with  power. 

One  No.  7  1-2  Austin  Plant,  very 
complete. 

One  No.  5  Style    "K"    Gates — new. 

One  No.  5  Style  "D"  Gates  Crusher, 
first-class  condition. 

One  No.  4  Austin  Crusher,  with  ele- 
vator and  screen  and  power  plant. 

Two  No.  3  Style  "D"  Gates  Crushers, 
good  as  new,  and  many  others. 
Write  for  full  particulars,  if  inter- 
ested. 

One  No.  17  x  24  Buchanan  Jaw 
Crusher — good  as  new. 

P.  S. — Also  Steam 


One  No.  0  Chicago  Mixer  on   Truck, 

with  Gasoline  Engine — absolutely 

new . 
Two  No.  1  Smith's   on   Truck,   with 

Engine  and  Boiler. 
Two  No.  2  Smith's   on    Truck,   with 

Engine  and  Boiler. 
Two   No.   2   1-2  Smith's   on   Truck, 

with  Engine  and  Boiler. 
Two   No.   5  Smith's  on  Skids,   with 

Engine. 
Two  1-2  yd.  Ransome's  on   Truck, 

with  Engine  and  Boiler. 
Two  No.  17   Cube   on   Trucks  with 

Engine  and  Boiler. 
Two  No.  3   Foote    Street    Machines 

Complete. 
Rollers,  Shovels,  etc.     Write  For  List. 


G.  C.  Marsh  cd^Sy  Bwg  Chicago,  111.     G.  C.  Marsh  oi<i?o°r;Bid.  Chicago.  III. 


We  Will  Quote  You  Bargain  Prices 

on  the  follo"n"ing: 
One  No.  2^  "Smith"  Concrete  Mixer,  with  engine  and  boiler  on  trucks. 
One  No.  2  "Smith"  Concrete  Mixer,  with  engine  and  boiler  on  trucks. 
One  No.  3  "Cube"  f  yard  capacity,  mounted  with  engine  and  boiler. 
One  No.  1  "Ransome"  with  steam  or  gasoline  engine  to  suit. 
One  "Eureka"  Continuous  Mixer,  capacity  12  yards  per  hour,  equipped 

with  gasoline  engine. 
One  20  H.  P.  "American"  D.  C.  D.  D.  Hoist,  with  boiler. 
One  30  H.  P.,  D.  C.  S.  D.  Hoist,  without  boiler,  link  motion. 

We  have  lots  of  bargains,  new  and  rebuilt.  We  are  dealers,  rebuilders 
and  warehousemen  of  heavy  machinerv.      Let  us  know  what  vou  want. 


Shop,  Warehouse  and  Yards, 
Harvey,  111. 


H.  0.  Conklin  Equipment  Co. 

Great   Northern   lildg.,  Chicago 


LN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES  Please  mention  ENGINEERING-CONTRACTING 


3^ 


ENGINEERING-CONTKACTING 


Vol.  XXX.    No.  24. 


Channon  Centrifugal 
Pumps 


These  pumps  are  a%cII  designed  and 
heavily  constructed  throughout.  The 
case  or  shell  is  of  the  solid  t>  pe,  very 
heavy,  and  the  runner  of  large  d!am= 
eter,  adapting  the  pump  for  slow  speed. 

Direct=Connected  Outfits  of  All  Kinds 

Send  for  Catalog  No.  33 
Covering  Contractors'  Equipment. 

H.  Channon  Company. 
Chicago. 


A  city  recently  spent  over  $100 

advertising  in  New  York  papers  for  bids 
for  municipal  work  and  later  the  city 
engineer  was  obliged  to  write  to  us  for 
information  as  to  contractors  in  his 
vicinity  and  we  sent  him  53  names. 

Engineering- Contracting  has 
upon  its  subscription  list  the 
names  of  more  contractors  and 
contracting  engineers  than  read 
£uiy  other  periodical  in  the  world. 

It  is  printed  in  Chicago  every  Tues- 
day night  and  reaches  three-fourths  of 
the  contractors  of  the  United  States 
48  hours  ahead  of  any  other  engineering 
or  contracting  paper. 

Advertisements  in  Engineering- 
Contracting  are  given  the  maximum 
publicity    at    a    minimum    expense. 


More  Water 


or  a  given 
amount  of  water 
can  be  pumped  with 
...a.,        .,  ^^  p^  25%    /ess   power 

With  the  Same  Power ""-  -"">*' ^'w- 


its  a  strong  statement  hut  wb 
have  fjroved  it  hundreds  of 
times  and  we  are  ready  to 
prove  It  again  that  - 


On  account  of  thoir  heins    no  sudden    change    of    direction   of   the    tluid    when 
passini;  through  the  pump  with  a  perfect  cut-off  near  the  outlet  and  the  impeller 
being  accurately  machined  to  ^auge  on  both  sides  and  diameter  amd  perfectly 
adjusted  in  the  volute,  it  is  impossible  for  the  water  to  pass  the  impeller 
and  churn  in  the  casing  in  the 

American 
Centrifugal  Pump 

and  the  entire  mechanical  action  contributes  directly  to  the  high- 
est possible  efficiency,  saving  fully,  2b^/o  of  the  expense  of 
operation. 

The  unique  design  of  the  impeller  enables  the  single  stage 
pump  to  operate  economically  against  high  heads,  saving  the 
additional  hrst  cost  attd  increased  expense  of  operation  of  multi- 
ple stage  pumps. 

"American"  Pumps  are  sold  under  a  guaranty  that  they  will 
give  a  mechanical  efticicncy  of  60  to80',r.  according  to  size,  and 
that  they  will  not  use  more  power  than  is  specified  m  our  table  of 
horse  power   required.     There's   a   revelation    in    pump   efficiency   to 
engineers  and  contractors  in  our  catalog  and  we  mail  tt  free  on  re*iucst. 

The  American   Well  Works, 

General  Office  and  Works.  Aurora,  Illinois,  U.  S.  A. 
Chicago  Ofnce:    First  Nail  Bank  BIdg. 
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Engineering-Contracting  is  it  "useless  At  This  Late  stage  t©  uaiiacc  This  is  no  fauu  of  coi.  Goethau, 

A  Weekly  "Methods  and  Cost"  Journal                         Indict  the  Canal   Program"?  ''"t  °*  *he  day  labor  system  under  which 

'°'  "' w^^larctMSr.r"'^-                     ^  commcnt>ng  upon  o.r  Dec.  2  editorial  ^c  is  attempting  to  do  the  work     The  aver- 

F\fiI\FFRI\r,   WORID  on  the  excessive  cost  of  the  Panama  Canal,  ^^^   '"^"    °"    "'<=    P^y^o"    "^    Uncle    Sam 

^                 ^„d              ^  the  New  York  Press  says  that  the  exces-  '""P'^  *'"  "°'  ''''°'^  ^"'h  '^e  encrgj-  with 

CONTRACT  NEWS  s'^e  cost  of  that  work  had  been  "proved  in  '•'''^"^^  ^^  *'"  '"°^^  ""''"  'he  personal  di- 

Published  every  Wednesday  by  'he  Series  of  articles  (by  Lindon  W.  Bates)  '^^"°"  °f  ^  contractor.     All  great  private 

THE  MYRON  C.  CLARK  PUBL.SHINQ  CO.  -hich  wc  (The  Press)  pt.blished"  long  ago.  corporations  reahze  the  application  o    th.^ 

355  Dearborn  Street,  Chicago  The  fact  is  that  Mr.  Bates  predicted  an  ex-  ^['""P^'^    °   'heir  own   busmess     and     do 

Telephone  Harri^n  6198  ccssive  cost.  but  did  not   prove  it,   for,  at  'h*^""  ^^°^^  hy  contract— wherever  possible. 

New  York  Office:    13-21  Park  Row  the  time  his  articles  were  written    the  work  ^°*^    Harriman    or    Hill    build   a    railway 

Telephone  5«i3  cortiandt  ,,3j   „„(   progressed    far   enough'  to  prove'  "''h  "company  forces?"    Do  the  large  coal 

HALBERT  P.  GILLETTE    .    .    M.n.c.so  Editor  anything  as  tO  ultimate  cost.  '"'"'"f  companies  excavate  coal   with  com- 

DANIEL  J.  HAUER,-|                                                   Aside    from    the    matter    of   priority    of  P^*"*'  '°''ces?     Not  where  the  labor  unions 

c"t.^MURR.\Y.          f     •     •    Associate  Editors  proof-about  which  we  care  nothing,  par-  °^  conditions  will  permit  work  to  be  done 

F.A.SMITH.    '         J  ticulary     since     Ekgineering-Contr.xcting  '  hy  contract. 

A.Tgilbert''''  .-.■.•  AD^•.RT,s,^•o^u"°:E■R  =>"t«'-'<^d  Mr.  Bates'  articles  in  the  Press  .  O"^  newspaper,  in  commenting  upon  our 
-  by  equally  well  founded  editorial  prediction  editorial      of      Dec.      2,      intimates      that 
SUBSCRIPTION  RATES  (Payable  in  Advance):—  —there  is  a  much  more  important  feature  Kngineerinc-Contracting  takes   the  stand 
^%irki:'^ii:ary:a^"p'^Tdof>M^^^^^  to  consider.     The  Press  savs,  "It  is  useless  •''bout  the  Panama  Canal  that  it  does  take 
^'rll^u'tfa''''""""'^  ^'"^""" '^'""' ■^°"""^  and  scarcely  of  interest  at  this  late  Stage  to  because     Engineering-Contracting     is     a 
S3.00  a  year  (.ss  issues)  to  Dominion  of  Canada.  indict    the   canal    program   because   of   the  contractors      paper.         Engineerixg-Con- 
S4  00  a  year  (se  issues)  to  all  other  countries.  manner  in  which  the  expenditures  have  ex-  tracting  is  a  periodical  as  much  devoted! 
ADVERTISIXG  RATES  sent  on  application.  cecded,  still  exceed  and  will  continue  to  ex-  '°  'he  interests  of  civil  engineers  as  of  con- 
Copy  for    regular    advertising  must  be  received              j    j|               .         j,  ■       „,.»rvbndv    knows  tractors,    a    point      that      its    name    implies. 
not  later  than  Friday  preceding  date  of  issue  m  '->-cu    iiie      i.u3i.         i  in-,     evciyuouy    Knows.  ,          ,         c              ■          <        ■                     <- 
which  it  is  to  appear.      Proposals.  '  "Wants"  and  Everybody  is  reconciled  to  it    provided  in  '    speaks,    therefore,      in      the    interest    of 

"For  Sale"  announcements  can  be  inserted  as  lata         ,         '    ,  .  '  ^.^uu^^  «!«..,.       TU« *»«-  ;., .^*  *^  v.^ 

as  luesday  morning.                                               ■  the  end  we  have  a  canal  that  can  do  what  nothcr  class.     The  matter  is  one  not  to  be 

^-—- .     -,  „   ,™     ,       •  is    required    bv    the   merchant    marine   and  apP'oached   with  class  interest   in  mind  at 

Entered  a^  second-class  matter.  Apnll7.  1907.  at  ths  ^  -  _l,    ...   -,   j„,.„i,  „„      „„     .u     •„..u„; i  .,-  ,» 

Post  Office  at  Chicago.  Illinois,  under  act  of  Marck  over-seas  commerce,  by  our  fleets  of  battle-  '^"'  ''"'  "  ae\ol%es  upon  the  technical  press 

.  ^■'-^"''-                                                             ,  ships  and  the  National  Defense.     Until  no  '°    5'"d>'   technical    conditions   and    results 

r  n  ISr  T  F  NT  9  ''o^ht  on  that  score  is  lifted,  other  consid-  ^"'^  'o  Pass  judgment  upon  them.     This  is 

_               1  J!/  IN  1  O  erations  are  of  the  slightest  consequence. '  Particularly  necessary  when  the  daily  press 

Are  they?     Is  it  of  the  slightest  conse-  ^^''^  '°  gi'asp  the  significance  of  technicat 

ditorial.  quence   whether    the    Panama    Canal   shall  reports.     It  is  doubly  necessary  when  even 

"It  is  Useless  at  This  Late  Stage  to  ^ost  $100,000,000  more  than  it  need  cost?  Pa^t  of  the  daily  press   still   fails  to  note 

Indict    the    Canal    Program'' 407  If  so.  the  notorious  national  indifference  to  'he   true  import    of   criticism    such    as   ap- 

The  Appraisal  of  Engineering  Works  ...ggte    of    public    funds    is    far    more    pro-  P^^red  in  our  issue  of  Dec.  2. 

for    Purposes    of    Purchase,    Taxa-  nounced  than  we  had  suspected.     We  have  Certain    of   the    daily    papers    have    con- 

tion    or    Rate    Making 408  demonstrated  the  existence  of  an  excessive  trued  our  criticism  of  the  high  cost  of  the 

Concrete  Section  :  (.^gj^   ^^  have  pointed  out  the  cause,  and  Panama  Canal  as  being  an  attack  upon  the 

A   Collapsible  Form  .  for   Small   Con-  ^yg  have  indicated  the  way  of  stopping  the  Republican    administration,    when    in    fact 

Crete    Culverts    .... : 408  jogs.     Is   it,  then,  a  matter  of  no  moment  it  was  simply  an  exposure  of  the  inevita- 

Characte^stics    Required    of    Cements  whether  an  enormous  work,  scarcely  begun,  biy   high   cost   that    occurs   whenever   gov- 

for  Use  in  Trophical  Countries/. .  .408  shall  run  a  century  of  million  do'lars  into  ernment    work    is    done      by      government 

Tests  of  Adhesion  Between  Concrete  needless  waste?  forces  instead  of  by  contract.  The  Chicago^ 

and    Steel ...410           Jhe   Press    apparently   assumes   that   the  Evening    Post,    for   example,   in    its    super- 

Earth   and  Rock   Section  ;  Panama   Canal    is   so   nearly  finished   that  zealous    defense    of   the    canal    administra- 

Cost     of     Cold     Springs     Reservoir,  the  nation   had  better   let  bygones   be  by-  tion,   had   the   following  to   say   editorially 

Umatilla    Irrigation    Project 411  gones.  and  fret  no  more  about  it.     But,  as  "The  enterprise  is  so  vast  that  it  presents- 

Methods     and     Costs     of     Driving  a  we  stated  in  our  Dec.  2  issue,  of  115,000.000  a  shining  mark.  Only  last  week  The  Even- 
Tunnel  with  Hand  Steel  Holes 411  cu.  yds.  to  be  excavated  by  the  Americans  ing   Post    reported    the    adverse   comments- 

A    Practical    Gasoline   Rock   Drill 412  scarcely  more  than  one-third  has  been  lak-  "POn   the  work   of  Colonel  Goethals   made 

Cost  of  Picking  and  Shoveling  Hard-  en  out.     On  the  dams  and  locks,  estimated  i"   Engineering-Contracting.     Their  refu- 

Pan    412  to  cost  ?5"),000.000,  nothing  at  all  has  been  tation    by    Mr.    Thomas    Grier    Cook      was 

Roads  and  Streets  Section:  jone  except  in  the  way  of  preparing  foun-  prompt  and  effective,  and  the  making  of  it 
Road    Construction    and    Maintenance  dations.  was  well  worth  while  from  a  public  stand- 
in   Gloucester   County.   England. ..  .413          it  is  true  that  a  large  part  of  the  Canal  point" 
The    Blome   Method    of   Constructing  has  been  excavated,  zultai  wc  take  into  con-  The  Chicago  Post   evidently   refers  to  a 

Concrete    Pavements    415  sidcrat'on   the  Si.ooo.oco  cti.  yds.   that   the  letter  to  the  editor,  printed  in   its   Dec.  S 

Gener.\l  Section:  French    had    removed    before    we    began.  issue,  over  the  signature  of  Thomas  Gra- 
Cost  of  Pumping  From  Wells  for  the  And.   by  the  way,  that  $40,000,000  paid   to  ham   Grier,  above   referred   to   as  Thomas 
Irrigation  of  Rice  for   18  Pumping  the  French  turns  out  to  be  the  best  invest-  Grier   Cook.     Mr.   Grier,   or     Mr.     Cook. 
Plants  in  Louisiana  and   Arkansas. 416  mcnt   we  have  thus  far  made,   for  we  got  tells  of  his   visit  to  the   Isthmus  last  Feb- 
Water    Works   Valuation     and     Fair  their   81,000,000    vards    at    50   cts.   per   cu.  ruarv    and    dilates    upon    his    astonishment 
Rates    in    the   Light   of   the    Maine  ^.^     whereas   our   own    work   has   cost   us  at  the  magnitude  of  the  work.     Following- 
Supreme   Court   Decisions     in     the  „^  l-  >    ^     T  n        v      .     ,                          ,     v 
Waterville   and    Brunswick   Cases.. 417  S"  ^ts.  which  he  talks  about  the  cost  records  be- 
Method     of     Making     Rubber     Pipe                ^he   Press  errs  again   in  assuming  that  ing  "open  to  the  editors  of  the  daily  pa- 
Joints    With    Some    Costs 421  Col.  Goethals  has  reduced  the  unit  cost  of  pers  if  they  wish  to  dig  a  trifle."    Evident- 

The  Field  for  Office  Engineers 422  excavation.    The  fact  is  that  the  work  nn-  ly   Mr.  Grier.   or  Mr.   Cook,  had   dug  not 

Catalogs   Worth   H.^ving 424  der  his  administration  is  costing  more  per  even    a   trifle  himself,    for   he   presents   no 

Person.\ls     424  cubic   yard   than    it   did   under   Stevens   or  statistics  covering  the  period  up  to  the  end 
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of  tin-  last  fiscal  year,  Juik-  30,  UMW.  upnii 
wliicli  the  recctu  atiiuial  report  has  liecn 
made.  In  fact  his  "refutation"  is  the  com- 
mon hot  air  denial,  accompanied  hy  no 
counter  analysis  to  show  the  incorrectness 
of  our  analysis  of  the  canal  expense  data 
which,  by  the  way.  are  the  very  data  thai 
he  counsels  the  daily  papers  to  investi- 
gate. We  commend  to  the  Chicago  Post 
itself  the  wisdom  of  following  that  coim- 
scl  of  Mr.  Grier,  or  Mr.  Cook,  before  re- 
garding his  bare  assertion  as  being  a  "re- 
futation" of  an  analysis  of  the  published 
records  of  Canal  expenditures.  Mr.  Grier. 
or  Mr.  Cook,  ends  by  saying:  ".Vftcr  ex- 
periencing the  climate  and  investigating 
the  conditions,  I  desire  to  contradict  the 
writer  of  the  article  you  have  quoted." 
But  Mr.  Grier,  or  Mr.  Cook,  discretly 
rests  his  case  there,  satisfied  apparently 
that  to  "experience"  a  climate  is  sufficient 
refutation  of  actual  cost  records,  and  to 
"investigate  conditions"  by  riding  four 
times  across  the  Isthmus,  qualifies  him  to 
pass  judgment  upon  the  economy  with 
which  the  work  has  been  done. 

The  Appraisal  of  Engineering  Works 
for  Purposes  of  Purchase,    Taxa- 
tion or  Rate  Making. 

In  view  of  tlie  already  large  and  grow- 
ing number  of  cngine.'rs  engaged  in  esti- 
mating the  value  of  engineering  plants  or 
■works,  articles,  like  that  by  Mr.  Leonard 
Metcalf  on  "Water  Works  Valuation" 
(printed  elsewhere  in  this  issue)  are  read 
with  interest  by  more  people  than  the  au- 
thors may  suppose.  Waterworks  valuation 
appears  to  be  a  rather  narrow  field  of  en- 
gineering, but  the  principles  applied  by  the 
appraising  engineer  are  essentially  the 
same  whether  it  be  in  determining  the 
value  of  a  waterworks,  an  electric  light  or 
gas  plant,  or  a  railway.  Moreover,  the 
appraisals  of  plants  of  this  character  are 
undertaken  not  merely  to  determine  a  fair 
purchasing  price,  where  the  plants  are  to 
be  taken  over  by  the  pul)lic,  but  to  arrive 
at  fair  rates  for  service  performed,  as  well 
as  to  ascertain  the  values  upon  which 
taxes  shall  be  levied.  This  lasi  named 
function  of  the  cost  analysis  engineer  is 
one  that  is  likely  to  be  exercised  far  mere 
in  the  future  than  it  has  been  in  the  past. 
In  fact,  in  arriving  at  taxable  values  of 
all  kinds,  even  farm  values,  is  it  not  the 
most  logical  plan  to  employ  engineers  who 
will  apply  the  same  scientific  methods  that 
are  now  used  in  appraising  waterworks 
and  railways?  What,  indeed,  does  the  ordi- 
nary tax  commissioner  know  about  scien- 
tific appraisal  of  any  sort? 

Mr.  Metcalfs  paper  contains  so  much 
that  is  of  interest  to  all  cost  analysis  en- 
gineers that  we  give  it  almost  in  full. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructine  concrete 
and  reinforced  concrete  .structures.  It  will  cover  the  selection,  testing  and  pro- 
portioninn  of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  al.so  contain  articles  on  new  and  interesting 
develo;'.ncnts  in  the  design  of  reinforced  concrete. 


A  Collapsible  Form  for    Small    Con- 
crete Culverts. 

Tile  ncciimpaiiying  drawings,  reproduced 
from  the  second  annual  report  of  the  Illi- 
nois Highway  Commission,  show  a  col- 
lapsible and  an  adjustable  wooden  form 
for  constructing  ordinary  concrete  culverts. 
The  design  of  this  form  is  credited  to  Mr. 
F.  H.  Meliza,  of  Farmer  City,  111.,  and  the 
report  states  that  the  form  has  worked 
most  satisfactorily.  The  construction,  it  is 
stated,  is  suitable  for  culverts  from  18  ins. 
to  3  and  4  ft.  in  diameter.  The  form  is 
for  the  barrel  of  the  culvert  only;  separate 
end-wall  forms  have  to  be  built.  .Accord- 
ing to  the  size  of  the  culvert,  the  number 
of  staves  to  be  used  are  placed  side  by 
side    with    a    wire    drawn    through.      Tliey 


Characteristics  Required    of    Cements 
for  Use  in  Tropical  Countries. 

Portland  cements  shipped  to  the  Philip- 
pine Islands  for  use  in  construction  there 
have  shown  certain  deficiencies  due  to  the 
tropical  climate.  The  causes  of  these  dif- 
ferences and  their  remedies  have  been  in- 
vestigated by  Messrs.  W.  C.  Reibling  and 
L.  T.  Salinger  for  the  Bureau  of  Science 
at  Manila,  and  the  results  of  the  investiga- 
tion have  been  reported  and  are  published 
in  the  "Philippine  Journal  of  Science"  for 
June,  1908.  This  report  is  voluminous, 
and  goes  deeply  into  the  questions  of  ce- 
mert  specifications,  manipulation  of  cement 
tests,  etc.,  and  gives  numerous  test  results. 
These  data  and  discussions  are  not  given 
here,  but  we  print  as  a  matter  of  decided 


Collapsible    Wooden    Form    for    the 

are  then  rolled  arninid  ;i  circular  head 
which  has  been  cut  to  the  required  size  of 
the  culvert  and  wire  bands  tied  tightly 
around  the  barrel  on  the  outside.  Wedges 
are  then  driven  to  hold  the  staves  firmly. 
.After  the  culvert  has  been  built,  the 
wedges  arc  removed  and  the  head  knocked 
in ;  the  staves  will  then  collapse,  and  arc 
easily  removed.  Staves  are  made  of  2x4 
in.  pieces  of  wood  with  their  edges  beveled 
and  2  or  3  sections  used,  according  to  the 
length  necessary  to  make  the  culvert.  It 
is  not  necessary  to  cut  the  barrel  to  the 
exact  length  of  the  culvert,  as  it  is  evident 
it  may  project  beyond. 


The  U.  S.  Navy  Department  has  awarded 
contracts  for  six  submarine  boats  and  is 
planning  to  construct  two  additional  boats 
at  Government  vards. 


A  total  of  H20  miles  of  state  highway  in 
New  York  was  improved  during  the  season 
of  1008. 


Construction  of  Concrete  Culverts. 


interest  to  .American  cement  makers  and 
contractors  the  discussion  on  climatic  in- 
fluences, and  the  conclusions  drawn  from 
the  investigation,  as  follows : 

Local,  tropical,  climatic  conditions  must 
necessarily  have  an  influence  upon  cement 
and  cement  testing.  In  the  tropics,  all 
work  is  done  practically  in  the  open  air. 
being  protected  only  from  the  direct  rays 
of  the  sun.  The  climatic  conditions  under 
which  cement  tests  or  commercial  work 
are  undertaken  coincide  very  closely  with 
the  meteorologic  observations. 

.-Ml  the  requirements  of  standard  .Ameri- 
can cement  specifications  are  based  upon 
cement  action  characteristic  of  a  colder 
climate.  It  would  be  possible,  of  course, 
to  manipulate  the  cenient  testing  itself  in 
tropical   countries   at   the   temperature    lini- 
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its  specified  in  American  standards ;  but 
this  could  only  be  done  at  great  incon- 
venience and  at  a  large  expense,  and  fur- 
thermore it  would  not  be  practical,  as  the 
results  of  tests  so  conducted  would  not  be 
true  criteria  of  the  behavior  and  value  of 
the  cement  when  used  in  construction 
work.  The  allowances  and  requirements 
due  to  the  effect  of  the  relative  difference 
in  temperature  between  temperate  and 
tropical  climates  should  therefore  be  taken 
into  account  in  local  cement   specifications. 

During  the  past  year  this  laboratory  has 
received  a  number  of  letters  upon  this  sub- 
ject from  manufacturers,  engineers,  con- 
tractors, testers,  and  other  cement  work- 
ers. These  either  request  information  or 
make  statements  regarding  the  influence  of 
local  climatic  conditions  upon  various 
phases  of  cement  action  and  manipulation. 
A  diversity  of  opinion  has  been  expressed 
in  regard  to  the  effect  of  these  influences 
by  men  familiar  with  cement  work,  and 
probably  this  is  due  to  the  fact  that  Port- 
land cement  is  a  very  variable  product, 
and  therefore  local  conditions  which  would 
improve  the  quality  of  one  brand  would 
injure  another,  and  vice  versa,  and  during 
the  past  year  our  endeavor  has  been  to 
secure  a  sufficient  number  of  results  with 
various  brands  of  cement  to  throw  some 
light  on  the  effect  produced  by  this  climate 
on  the  tests. 

Careful  cement  testing  with  due  consid- 
eration of  all  conditions  is  of  the  greatest 
importance  in  a  country  such  as  this, 
where  much  of  the  material  conies  a  long 
distance  by  sea,  and  where  the  rejection 
of  a  shipment  means  a  proportionately 
greater  loss  to  the  dealer,  owing  to  the 
cost  of  transportation,  and  also  to  the 
engineer,  as  construction  work  may  be  de- 
layed. On  the  other  hand,  construction 
work  is  very  expensive  in  this  archipelago, 
and  therefore  a  rigid  interpretation  of 
specifications  is  necessary  to  provide 
against  all  possibility  of  the  use  of  danger- 
ous cement. 

Contrary  to  the  general  belief,  the  dif- 
ference between  local  climatic  conditions 
and  those  of  the  temperate  climates  exerts 
very  little  influence  upon  the  usual  stan- 
dard Portland  cemeint  tests  themselves. 
Provided  the  cement  is  of  good  quality, 
the  warmer  temperature  prevailing  here 
usually  tends  to  give  higher  results.  Of 
course,  the  fineness  is  not  affected  by  it. 
and  the  specific-gravity  determination  is 
made  independently  of  the  surrounding 
temperature.  The  "accelerated  soundness" 
tests,  especially,  are  benefited,  as  the  ce- 
ment does  not  suffer  as  great  a  change  in 
temperature :  and  hence  expansion  and 
warping  is  not  so  marked.  Climatic  con- 
ditions improve  the  characteristic  of  early 
tensile  strength  of  most  cements,  as  the 
variation  in  temperature  from  day  to  day 
and  from  hour  to  hour  is  only  slight,  the 
temperature  of  the  water  bath  is  higher 
than  in  cold  climates,  and  the  temperature 
during  gaging  is  also  higher;  these  are  all 


factors  conducive  to  the  development  of 
high  early  strength.  Comparative  tests  of 
both  sand  and  neat  bri(|uette3  made  and 
preserved  in  the  cold-storage  room  (17° 
to  21°  C),  and  also  in  the  laboratory 
(26°  to  30°  C),  gave  almost  without  excep- 
tion lower  results,  from  .3  to  10  per  cent  at 
the  lower  temperature.  The  briquettes 
broke  more  uniformly  when  made  at  the 
colder  temperature.  The  difTerence  be- 
tween the  strength  developed  under  both 
conditions  was  always  slight  and  within 
the  limits  of  personal  error. 

However,  the  relatively  high  tempera- 
ture of  this  climate  will  seriously  affect 
the  setting  properties  of  some  Portland 
cements.  Fortunately,  the  setting  proper- 
ties of  the  majority  of  cements  are  only 
slightly  influenced  by  this  difference  in 
temperature.  It  is  the  experience  of  this 
laboratory  that  high  alumina  cements  de- 
velop setting  qualities  characteristic  of 
class  2;  further  experimented  work  is  nec- 
essary to  determine  whether  .  this  phe- 
nomenon holds  true  only  with  this  class. 
When  comparatively  fresh,  high-alumina 
cements  set  slowly  at  both  temperatures, 
additional  seasoning  renders  them  slow 
setting  at  first  at  17°  to  21°,  but  quick 
setting  at  29°  to  31°,  and  finally  quick  set- 
ting at  both  temperatures. 

The  development  of  quick  setting  is 
marked  by  other  peculiar  characteristics. 
When  the  absorption  of  carbonic  acid  and 
combined  water  has  progressed  sufficiently, 
no  practical  amount  of  water  which  can 
be  added  will  retard  the  rapidity  of  set- 
ting or  eliminate  the  early  generation  of 
much  heat,  but  in  the  earlier  stages  of 
seasoning  a  variation  of  as  little  as  .0.5  per 
cent  of  water  in  mixing  may  produce  a 
most  remarkable  difference  in  the  time  of 
the  initial  and  final  sets. 

\\'e  are  not  prepared  to  discuss  fully 
this  at  the  present  time,  but  the  analog}' 
to  the  phenomenon  of  the  crystalhzation 
of  certain  salts  from  solution  is  striking. 
Many  salts  have  a  critical  solution  factor. 
Under  slow  evaporation  they  will  remain 
in  solution  until  a  certain  limiting  per- 
centage of  the  solvent  has  been  reached, 
when  the  salt  will  crystallize  almost  in- 
stantly, heat  being  generated  during  the 
separation.  A  cement,  the  setting  proper- 
ties of  which  are  so  profoundly  affected 
by  the  addition  of  even  small  quantities  of 
water,  may  be  said  to  have  a  critical  solu- 
tion (or  hydration)  point.  We  would  hesi- 
tate to  decide  whether  such  a  cement  de- 
serves to  be  approved.  If  tested  according 
to  the  United  States  Army  specifications 
it  would  fail  to  pass  the  setting  test,  but 
under  those  of  the  American  Society  the 
normal  plasticitj;  method  will  give  it  suf- 
ficient water  to  cause  it  to  set  slowly. 

An  engineer  in  these  islands  related  an 
experience  illustrating  the  practical  im- 
portance of  this  problem.  The  mortar, 
after  mixing,  was  dumped  into  a  car  and 
transported  to  its  destination  by  rail  in 
five  minutes.     Working  with  a  large  ship- 


ment of  this  cement  no  difficulty  was  ex- 
perienced for  some  time,  but  finally  when 
one  carload  reached  its  destination  the 
cement  had  set  so  hard  that  it  was  re- 
moved from  the  car  only  with  much  diffi- 
culty. He  attributed  this  change  to  the 
variability  of  the  cement,  but  we  are  in- 
clined to  believe  that  the  water  added  was 
just  sufficient  to  bring  the  cement  to  the 
critical  solution  or  hydration  point,  and 
that  a  bucket  or  so  of  water  less  than 
was  usually  employed  was  used  in  mixing, 
and  quick  setting  was  the  result. 

Portland  cement  is  most  affected  by 
local  climatic  conditions  before,  and  not 
after,  it  is  gaged.  High  temperature  and 
the  alternating  humid  and  dry  atmosphere 
arc  conditions  under  which  hydration  and 
carbonization  are  accelerated.  In  conse- 
quence, the  majority  of  commercial  prod- 
ucts must  be  especially  prepared  to  with- 
stand tropical  climates.  Portland  cement 
is  very  susceptible  to  changes  under  these 
conditions,  and  it  is  therefore  essential  to 
the  best  practice  that  cement  intended  for 
use  in  the  tropics  should  develop  no  dan- 
gerous properties  by  the  absorption  of 
water  and  carbonic  acid  in  normal  quanti- 
ties. The  cement  problem  of  tropical 
countries  depends  for  its  solution  upon  the 
characteristics  of  Portland  cement ;  and 
our  efforts  have  been  to  determine  what 
class  of  cements  are  least  injuriously  af- 
fected by  exposure  and  seasoning. 

We  believe  that  high-alumina  cements 
arc  least  efficient  for  use  in  tropical  cli- 
mates, although  they  have  one  laudable 
feature  in  that  they  never  show  the  slight- 
est inclination  toward  warping  or  disin- 
tegrating. AW,  steam  and  boiling  tests 
always  develop  perfect  soundness.  This  is 
probably  due  to  the  fact  that  aluminous 
raw  material  fuses  very  readily  at  a  com- 
paratively low  heat. 

"Lime  burned  at  a  high  heat  slakes 
much  more  slowly,  and  is  therefore  more 
likely  to  be  injurious  than  when  burned  at 
a  low  temperature. 

".\luminous  cements  gain  most  of  their 
strength  very  quickly.  The  aluminates  are 
thought  to  contribute  little  to  the  final 
strength  of  the  mortar,  as  they  are  not 
permanent  compounds,  but  are  acted  upoir 
by  various  salts  with  which  they  are  likely 
to  come  in  contact  in  the  work.  For  this 
reason  they  are  not  adapted  for  work  ex- 
posed to  the  action  of  air  and  sea  water.' 
The  aluminate  acts  in  a  very  energetic 
manner  upon  the  set,  but  very  little  upon 
the  hardening  which  is  caused  by  the  sili- 
cate of  lime.*  From  the  character  of  the 
silicates  and  the  aluminates  it  is  evident 
that  the  latter  are  acted  upon  more  quickly 
and  rapidly  than  the  silicates,  and  it  is  to 
the  crystallization  of  the  lime  from  the 
aluminates  that  the  initial  set  must  be  con- 
tributed. Subsequent  hardening  must  be 
due  to  the  liberation  of  lime  from  the- 
silicates.f  " 

In    conformity   with   these   quotations,  it 
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has  been  our  experience  with  cements  of 
this  nature  that  the  7  to  28-day  gain  is 
small ;  that  satisfactory  7-day  breaks  do 
not  insure  satisfactory  28-day  strength ; 
that  7-day  strength  may  be  even  greater 
than  28-day;  that  little  gain  in  strength 
takes  place  after  28  days,  and  instances 
are  on  record  where  the  strength  of  the 
briquettes  weakened  after  three  months. 

The  fact  that  the  early  strength  of  this 
class  of  cement  can  not  always  be  relied 
upon  is  probably  due  to  its  non-uniformity 
in  burning.  Owing  to  the  fusibility  of  the 
calcium  aluminate,  which  causes  balling-up 
and  sticking  together  in  the  hot  zone  of 
the  kiln,  thus  preventing  uniform  burning, 
cements  high  in  alumina  are  apt  to  be  very 
erratic  in  the  stability  of  their  compounds. 
As  a  result,  the  rapidity  with  which  they 
unite  with  water  and  carbonic  acid  when 
•exposed  to  the  atmosphere  varies.  The 
relative  rapidity  of  the  absorption  of  car- 
Ion  dioxide  and  water  by  cements  under 
similar  conditions  would  therefore  indicate 
the  relative  degree  of  low  burning. 

The  most  important  characteristic  of  a 
liigh-alumina  cement,  and  the  one  that 
needs  the  most  consideration,  is  its  suscep- 
tibility to  become  quick  setting  by  expo- 
sure to  the  air.  It  has  been  our  universal 
experience  that  Portland  cements  of  this 
class  containing  more  than  8.5  per  cent  of 
alumina  always  gave  satisfactory  results 
if  they  are  tested  before  they  have  com- 
■bined  with  more  than  2  per  cent  of  water 
and  carbonic  acid ;  and  that  when  they  had 
combined  with  more  than  3  per  cent  of 
volatile  constituents  they  failed  to  meet 
the  setting  and  tensile  strength  require- 
ments. It  would  seem  as  if  there  is  some- 
thing radically  wrong  with  a  cement  that 
■will  not  withstand  atmospheric  e.xposure 
to  such  a  slight  extent  without  developing 
dangerous  properties,  and  such  a  cement 
should  be  rejected  for  use.  especially  in 
this  climate. 

At  present  we  feel  justified  in  drawing 
the  following  conclusions  as  being  condu- 
cive to  the  best  results  and  practice  for  all 
cement  operations  in  this  and  similar 
regions. 

1.  We  believe  that  the  composition  of 
Portland  cement  best  adapted  for  use  in 
tropical  climate  should  be  within  the  fol- 
lowing limits : 

Per  Cent. 

Silica     22-24 

Alumina    .5   -  7 

Lime    62   -65 

Magnesia 0.0-4 

Sulphur  trioxide    1.0-  2 

Water  and  carbonic  acid   0.5-  3 

'  2.  "Soundness"*  in  accelerated  tests  de- 
serve special  attention  here,  because  of  the 
prevailing  high  temperature.  Perfect 
soundness  is  especially  important  for  con- 
crete works,  which  are  exposed  to  the  in- 
tense heat  of  a  tropical  sun. 

3.  "Underburning"  is  fatal  to  the  effi- 
ciency of  Portland  cement  to  be  used  in 
the  tropics,  as  the  unstable  compounds  so 


formed  are  most  easily  attacked  and  de- 
composed by  the  energetic  atmospheric 
influences. 

4.  .\ll  "sound"  cements  should  be  pro- 
tected from  additional  aeration  as  much  as 
is  practicable,  as  otherwise  quick  setting  or 
low  tensile  strength  is  liable  to  be  de- 
veloped. 

5.  Sound  and  well-burned  cements,  high 
in  silica  and  low  in  alumina,  will  withstand 
climatic  influences  best  both  before  and 
after  gaging. 

6.  High  alumina  cements  give  fairly  sat- 
isfactory results  if  they  are  used  before 
they  develop  quick  setting.  Quick  setting 
is  sure  to  develop  in  such  cements  if  they 
are  exposed  to  the  air  for  any  consider- 
able length  of  time. 

7.  Samples  sent  to  the  testing  labora- 
tory should  be  preserved  in  packages 
which  thoroughly  protect  the  cement  from 
the  atmosphere.  No  accurate  results  con- 
sistent with  the  quality  of  the  cement  as  it 
exists  in  the  barrel  at  the  time  of  sampling 
will  otherwise  be  possible.  Setting  tests 
made  at  the  laboratory  before  and  after 
exposure  should  be  insisted  upon,  and  if 
quick  setting  develops  by  this  additional 
seasoning  the  cement  should  be  rejected. 


The  U.  S.  Civil  Ser\ice  Commission, 
Washington,  D.  C,  will  hold  an  examina- 
tion on  Jan.  13-14,  to  secure  eligibles  from 
which  to  make  certification  to  fill  a  va- 
cancy in  the  position  of  chemist,  $1,600  per 
aimum,  a  vacancy  in  the  position  of  assist- 
ant chemist  at  $1,400  per  annum,  both  at  the 
Picatinny  Arsenal,  Dover,  N.  J.,  and  va- 
cancies requiring  similar  qualifications  as 
they  may  occur  in  the  Ordnance  Depart- 
ment at  Large. 


There  has  been  much  discussion  regard- 
ing the  action  of  sea  water  on  concrete, 
some  claiming  that  there  is  chemical  action 
and  others  that  the  disintegration  of  the 
surface  exposed  in  tide  water  is  at  least 
largely  due  to  frost  action.  In  order  to 
secure  authentic  data  on  the  disintegration 
of  concrete  between  tide  levels,  the  .\ber- 
thaw  Construction  Co.,  of  Boston.  Mass., 
is  about  to  undertake  an  extended  series  of 
painstaking  tests  on  full-sized  specimens. 
Through  the  permission  and  co-operation 
of  the  Na\-y  Department  these  tests  will  be 
conducted  at  the  Navy  Yard,  Charlestown, 
Mass.,  upon  concrete  piers  made  of  vari- 
ous mixtures  of  concrete  and  of  different 
brands  of  cement.  These  will  be  placed  in 
such  positions  that  they  can  be  photo- 
graphed at  the  water's  edge,  and  so  located 
that  the  base  will  be  entirely  submerged 
and  the  shaft  will  extend  above'  the  water. 
The  Government  is  to  detail  an  officer  to 
record  these  tests,  and  Mr.  H.  L.  Sherman, 
cement  chemist,  of  Boston.  Mass.,  is  to 
make  most  careful  analyses  and  records  of 
all  cement,  aggregate,  stone  and  sand  en- 
tering into  the  work.  The  results  of  these 
tests  will  be  made  public. 


Tests  of  Adhesion    Between  Concrete 
and  Steel. 

Some  tests  of  adhesion  between  concrete 
and  steel  which  are  of  particular  interest 
as  showing  the  danger  of  oiling  or  paint- 
ing reinforcing  rods  are  gi\'en  in  the  ac- 
companying table.  These  tests  were  made 
for  the  Rapid  Transit  Railroad  Commis 
sion  of  New  York  City  and  are  reported 
by  Mr.  Sverre  Dahm,  designing  engineer, 
in  a  discussion  in  the  Proceedings  of  the 
Municipal  Engineers  of  the  Citv  of  New 
York  for  1907. 

The  tests  were  made  with  %-in.  and  %- 
in.  rods  embedded  to  a  depth  of  9  ins.  in 
8  X  8  X  12-in.  concrete  blocks.  Some  of 
the  rods  were  deformed  to  give  mechani- 
cal bond  and  others  were  plain,  some  were 
clean  when  embedded  and  others  were 
rusted,  painted  or  oiled.  It  will  be  seen 
from  the  tubular  statement  of  results  that 
painting  or  oiling  the  rods  caused  them 
practically  to  lose  all  hold  on  the  concrete. 

Adtie- 
A^      Total      sion 
in        puU.      per  sq. 

Kind  of  Rod.  days.       lbs.     in.,  lbs. 

^i-in.   sq.   rusted 30  11,800  437 

■Js-in.   sq.    clean 30  9,260  294 

»4-in.  sq.  red  lead 30  1,700  63 

»4-in.  sq.  oU 30  900  33 

*i-in.  twisted  clean 25  13,550'         500 

's-in.    sq.   clean 30*  4,610  14S 

"i-in.  Thacher  clean 30  17.150»        700 

\-in.  sq.  graphite 30  270  10 

"4-in.    Thacher   clean...     30  19.450*        788 

\-in.    twisted    clean 25  14,030"         520 

»i-in.  sq.   graphite 30  650  24 

"^-in.    Thacher   clean...     30  11,120«        450 

"i-in.   Thacher  clean 30  10.200*        410 

?i-in.   twisted  clean 30  12.330*         457 

34 -in.    twisted   clean 30         15,190*        560 

^i-in.   sq.   rusted 90  17.350*         642 

"s-in.    sq.   clean 90  13,590*         431 

^i-in.  sq.  red  lead 90  3.460  128 

?i-in.   sq.  oil 90  1.700  63 

Notes:  'First  drop  at  9.000  lbs.,  block 
split:  -In  water:  » First  drop  at  13,910  lbs., 
block  split:  '  Block  split;  =  First  drop  at  6.470 
lbs.,  block  split. 

The  expense  of  operating  die  state  rail- 
ways of  Chile  has  increased  from  $5,517,863 
in  1900  to  $19,282..5.34  in  1907. 

Since  1899,  when  the  improvement  of 
New  York  highways  under  the  supervision 
of  the  state  was  begun.  1,798  miles  of  road 
have  been  improved. 

Arrangements  for  the  second  annual  ce- 
ment show  of  the  Cement  Products  Exhi- 
bition Co.,  to  be  held  at  the  Coliseum.  Chi- 
cago. 111..  Feb.  18-24,  are  rapidly  nearing 
completion,  .\bout  four-fifths  of  the  main 
floor  space  has  already  been  taken  up  by 
exhibitors,  and  in  order  to  accommodate 
the  large  number  of  companies  desiring  to 
exhibit,  arrangements  have  been  made  for 
exhibits  in  the  balconv  of  the  Coliseum. 


Decrees  have  been  passed  by  the  .\rgen- 
tine  Government  authorizing  the  construc- 
tion of  sanitation  works  in  the  following 
towns  of  that  country:  Bahai  Blaca  at  a 
cost  of  S600.000.  Tucuman  at  a  cost  01  $1.- 
100,000.  Santa  Fe  at  a  cost  of  $.500,000, 
Corrientes  at  a  cost  of  $175,000.  Water 
supply  works  are  also  authorized  in  the  fol- 
lowing towns :  YiWa  del  Rosario  at  a  cost 
of  $3-50,000.  Dories  at  a  cost  of  $250,000, 
Mercedes  at  a  cost  of  S?25,000. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavatin;;  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reser\oirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Cost  of  Cold  Springs  Reservoir,  Uma- 
tilla Irrigation  Project,  U.  S. 
Reclamation  Service.* 

In  the  accompanying  tables  showing  the 
cost  of  the  various  features  of  the  Cold 
Springs  Reservoir,  Umatilla  Project,  con- 
■structcd  by  force  account,  the  cost  of  con- 
struction engineering  is  included  under 
general  expense  and  an  average  of  about  4 
or  5  per  cent  of  the  charges  under  general 
•expense  may  properly  be  charged  to  super- 
intendence. In  Table  I  the  cost  of  em- 
bankment covering  the  main  part  of  the 
dam  is  made  up  of  that  of  the  gravel  em- 
bankment,   earth   embankment   and   rockfiU 


pits  placed  with  Fresno  and  wheel  scrapers 
and  wagons  and  86,411  cu.  yds.  of  material 
from  barrow  pits,  excavated  with  an  exca- 
vator equipped  with  an  orange-peel  bucket. 
Foryt-six  cubic  yards  of  Class  2  material 
from  the  cut-oflf  and  drainage  trenches  and 
outlet  works  were  wasted,  although  charg- 
ed against  embankment  in  Table  I.  About 
110,600  cu.  yds.  of  Class  1  material  inci- 
dentally excavated  at  the  gravel  bank  were 
used  for  the  earth  embankment.  The  cost 
of  this  portion  of  the  earth  embankment 
has  been  assumed  to  be  the  same  as  that 
for  the  gravel  portion  of  the  embankment 
owing  to  similarity  of  conditions  concern- 
ing its  excavation  and  transportation.     La- 


TABLE   I.— COLD   SPRINGS  RESERVOIR. 


Building        Engl- 
Feature.                                                  Quantity.       cost.        neerlng. 
Embankment     $289,756.75 


Main    spillway 

Concrete,  Class  C,  outlet,  cu.  yd 

Conc'te,  era  D.  cut-off  walls,  cu.  yd. 

Inlet,    concrete,    cu.    yd 

Inlet  riprap,  cu.  yd 

Drainage,  4",  6"  and  8"  tile,  lln.  ft... 

12"  concrete  drain  pipe.  lin.  ft 

Bridge  and  gates,  outlet  tower 

Feed  canal,    excavation  and   chute.. 

Inlet  steps,  concrete 

Buildings     

Surveys J2.886.00 

Design    1.500.00 

Cleaning    up    212.60    

Transfer  of  plant  to  Hermlston 33,553.06    


712.3 
327.1 
147.5 
64. 
2,937. 
846. 


6.6 


28,010.11 

10,547.91 

3.742.09 

1,700.93 

201.60 

900.10 

2,862.93 

5.207.17 

11,190.84 

149.31 

13.107.50 


General 

expense. 

$34,284.76 

3,706.47 

1.100.00 

398.30 

179.00 

25.90 

94.80 

360.00 

601.20 

1,186.00 

29.50 

1,467.00 

300.00 

156.00 

40.00 

722.00 


Total 
cost. 


Unit 
cost. 


1.51 


$324,041. 

31,716.58    

11,647.91    $16.40 

4,140 

1,879 

227 

994 

3.222 

5.808 

12,376 

179 

14,574 

3,186 

1,656 

252 

4,275 


).39 
».93 
;.50 
1.90 
!.93 
!.37 
>.84 
J.Ol 
4.50 
J. 00 
6.00 
.'.60 
5.06 


12.64 
12.75 

3.56 
.34 

3.80 


27.12 


Total    $371,143.10  $4,386.00   $44,650.93   $420,180.03 


TABLE  n.— EMBANKMENT. 


Quan- 
Item.  tity. 

Gravel,    cu.    yd 473.400 

Earth  from  gravel  pit,  borrow  pits  and  spill- 
way,  cu.  yd 243,168 

Rockfill  from  clifT.   cu.  yd 32.494 

Excavation.  Class  1,  cu.  yd 34,342 

Excavation,  Class  2,  cu.  yd 6,574 

Excavation,  Class  3,  cu.  yd 3,938 


Building 

cost. 
$151,629.94 

74,742.88 

38,440.10 

8.233.05 

7,390.57 

9.320.21 


General  Total        Unit 

expense.  cost.  cost. 

$17,594.24    $169,224.18    $0,357 


8.804.52 

5,259.00 

881,00 

768.00 

978.00 


83.547.40 

43,699.10 

9.114.05 

8,158.57 

10,298.21 


.344 
1.35 

.265 
1.25 
2.62 


Total 


289,756.75    $34,284.76    $324,041.51 


embankment,  excavated  and  hauled  di- 
rectly therefor,  and  that  of  overhaul  on 
17.761  cubic  yards  of  Class  1  excavation 
from  the  spillway.  Table  II  shows  the  dis- 
tribution of  cost  among  these  distributions 
of  embankment. 

The  gravel  portion  of  the  embankment 
was  excavated  with  a  steam  shovel  and 
hauled  from  the  gravel  pit  to  the  em- 
bankment, an  average  distance  of  a 
little  over  one-half  mile.  The  steam  shovel 
engineer  was  paid  at  the  rate  of  $6.20,  the 
craneman  $4,  locomotive  engineer  $.3.60. 
fireman  $2.40  to  $-3.20  and  laborers  $1.60 
to  $2.40  per  8-hour  day. 

The  earth  portion  of  the  embankment 
contains  40,870  cu.  yds.  of  Class  1  and 
Class  2  material  from  the  cut-oflF  and 
drainage  trenches  and  the  outlet  works, 
17,761  cu.  yds.  of  Class  1  material  from 
the  spillway,  22.-396  cu.  yds.   from  barrow 


•Reprinted  from  the  "Reclamation  Record.' 


borers  were  paid  at  the  rate  of  $1.60  to 
$2.40,  engineers  $4,  teamsters  $2.40  to  $2.60 
and  teams  $1  per  head  per  horse  per  8- 
hour  day. 

All  of  the  rockfill  portion  of  the  embank- 
ment was  obtained  from  a  nearby  rock 
cliff  with  the  exception  of  3,414  cu.  yds.  of 
Class  3  excavation  from  the  cut-off  and 
drainage  trenches  and  the  outlet  works. 
The  material  used  was  easily  blasted  and 
was  delivered  to  the  embankment  with  en- 
gines and  dump  cars;  -524  cu.  yds.  of  Class 
3  excavation  from  the  cut-off  and  drainage 
trenches  and  the  outlet  works  were  wasted, 
ahhough  the  cost  thereof  is  charged 
against  embankment  in  Table  I.  The  rates 
of  wages  paid  for  this  portion  of  the  work 
were  the  same  as  those  for  earth  embank- 
ment, with  the  exception  that  locomotive 
engineers  were  paid  at  the  rate  of  $3.00  and 
firemen  at  the  rate  of  $2.40  to  $2.60  per  8- 
hour  dav. 


Methods  and  Costs  of  Driving  a  Tun- 
nel With  Hand  Steel  Holes.* 

The  following  notes  kindly  furnished  by 
Mr.  Iliginson,  superintendent  of  the  Hale 
&  Norcross  mine  on  the  Comstock  lode  in 
Nevada,  illustrate  a  rather  novel  and  an 
efficient  method  of  advancing  a  tunnel  by 
the  use  of  hand  steel. 

The  tunnel  in  question  was  over  7  ft. 
high  by  0  ft.  wide  at  the  bottom  and  was 
driven  from  near  the  Hale  &  Norcross 
shaft  in  Virginia  City  a  distance  of  0,000 
ft.  beneath  Mt.  Davidson,  4.900  ft.  being 
driven  by  the  method  described. 

The  rock  for  nearly  the  entire  distance 
was  the  hard  diorite  which  composes  the 
bulk  of  the  mountain,  being  an  unusually 
hard  rock  to  drill  and  break.  The  cost 
for  the  entire  distance  averaged  a  little 
less  than  $17  per  ft.,  or  $11  per  cu.  yd., 
including  wages,  powder,  fuse  and  caps. 
Miners  received  $4  per  shift  and  one  fore- 
in;in  $-5.  This  figure  also  includes  several 
days  spent  in  repairing  the  mouth  of  the 
tunnel,  the  cost  of  which  was  not  kept 
separate.  A  15-in.  air  line  connected  to  a 
40- in.  blower  by  a  15-hp.  electric  motor 
supplied  air  for  ventilation. 


Arrangement  of  Drill   Holes. 

The  accompanying  illustration  shows  the 
position  and  depth  of  holes  and  the  order 
of  firing.  The  back  hole  was  always 
drilled  first,  being  placed  almost  flat  and 
drilled  to  a  depth  of  4  ft.  Two  men  did 
the  striking,  using  8-lb.  hammers,  while 
another  turned  the  steel.  In  the  lifters 
only  one  man  could  strike  to  advantage. 
The  steel  for  the  starters  and  short  lengths 
was  1  in.,  and  for  the  longer  lengths  %  in. 
Bits  were  gaged  to  finish  the  holes  from 
1%  in.  to  VA  in.,  so  as  to  allow  the  use 
of  l-in.  powder  in  loading. 

All  the  holes  were  completed  to  the  re- 
quired depth  before  blasting.  If  a  hole 
became  too  badly  fitchcred  to  proceed 
with,  it  was  given  a  half  stick  or  more  of 
powder,  and  the  drilling  continued.  In 
this  way  no  holes  were  lost.  In  drilling 
down  holes,  the  mud  was  not  scraped  out; 
water  being  added  in  sufficient  quantity  to 
keep  a  thin  mud.  From  16  to  20  hours 
were  required  to  complete  the  round  of 
five  holes  to  a  depth  of  4  ft.  The  hard- 
ness of  the  rock  may  be  judged  by  these 
figures.  .\s  soon  as  a  round  was  com- 
pleted the  firing  of  the  holes  commenced. 


•Reprinted  from  The  Mining  World. 
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For  tlic  hrst  firing  the  holes  were  always 
loaded  to  the  nnizzlc.  .'Vftcr  liring.  the  fan 
was  set  to  draw  the  thick  smoke  away 
from  the  hreast.  this  taking  ahoiit  one 
hour.  Fresh  air  was  then  forced  in.  He- 
fore  loading  the  second  time  the  holes 
were  thoroughly  cleaned  out.  so  as  to 
leave  no  loose  rock  to  cushion  the  hlow 
from  the  next  blast.  For  the  second 
round  25  sticks  were  given  to  holes  1,  2 
and  3.  and  to  the  lifters  oO  sticks,  or  as 
many  as  they  would  hold  if  less  than  this 
amount.  For  the  third  round  1.  2  and  3 
were  given  50  sticks  each,  and  the  lifters 
from  50  to  100.  .^fter  the  second  and 
third  rounds  the  smoke  was  drawn  out 
from  1%  to  1%  hours  and  fresh  air  then 
forced  in.  By  this  means  the  men  always 
worked  in  good  air  at  the  breast.  The 
third  blasting  nearly  always  broke  the 
round  to  the  bottom,  leaving  a  smooth 
face  to  start  the  next  round.  Track  was 
laid  on  longitudinal  plank  2  in.  thick, 
formed  by  one  center  plank  2  by  10  in.. 
and  two  side  plank  2  by  12  in.  The  back 
hole  was  lined  up  with  the  right  hand 
crack  in  the  plank,  so  that  the  highest  part 
was  a  little  to  the  right  of  the  center  of 
the  drift.  The  air  pipe  was  hung  from 
hanger  bolts  fastened  in  drill  holes  along 
the  back  at  the  highest  point.  The  for- 
ward lengths  of  pipe  were  hung  so  as'  to 
be  readily  taken  down  and  removed  on 
trucks  before  blasting. 


A  Practical  Gasoline  Rock  Drill. 

Gasoline  rock  dnlLs  have  bee-n  invented 
and  built  by  L.  L.  Scott,  a  manufacturer 
of  gas  engines  at  Joplin,  Mo.  Mr.  Scott 
has  three  different  types  of  drills,  i.  e.,  dou- 
ble acting  hammer  drill,  single  acting  ham- 
mer "stopc"  drill  (weight  90  lbs.),  and 
double  acting  piston  drill,  which  is  illus- 
trated in  this  article.  The  engines  on  all 
of  these  drills  operate  on  the  two  cycle 
principle. 

One  of  the  early  types  of  drill  was  dem- 
onstrated at  the  American  Mining  Con- 
gress last  year  and  attracted  a  great  deal 
of  attention.  The  inventor  claims  the  fol- 
lowing regarding  this  drill :  From  experi- 
ence in  this  art  the  requirements  for  a 
practical  drill  were  found  to  be  as  follows : 
Must  receive  an  impulse  on  every  up  and 
down  stroke ;  working  parts  must  be  en- 
tirely inclosed  and  water  tight ;  must  be 
light  enough  so  that  two  men  can  handle 
same ;  piston  must  be  yieldingly  connected 
to  a  crank  shaft  (free  piston  impossible)  ; 
must  be  free  from  all  valves,  gears,  cams 
and  delicate  parts  that  would  not  stand  up 
under  the  hard  usage  to  which  it  is  inevit- 
ably subjected. 

The  drill  illustrated  lu-ie  was  built  with 
these  points  in  view.  Its  weight  is  174 
lbs.,  and  it  is  as  compact  as  any  air  drill  of 
similar  size.  Will  drill  3  in.  per  minute  in 
hard  granite  rock,  and  will  consume  %  of 
a  gal.  of  gasoline  in  15  minutes,  if  doing 
hard  drilling.  This  drill  is  adapted  to  deep 
holes   from    10   to   30    ft.    deep,   while   the 


small  hammer  drill  will  cut  shallow  holes 
equally  as  fast,  with  one-half  the  amount 
of  gasoline. 

Briefly  the  drill  is  a  unique  type  of  dou- 
ble acting,  two  cycle  gas  engine.  The 
charges  are  drawn  in  through  ports,  at  the 
upper  and  lower  ends  of  the  drill,  are  then 
compressed  and  passed  to  the  central  por- 
tion of  the  drill,  where  they  are  exploded 
alternately  (one  for  the  up  and  the  other 
for  the  down  stroke),  and  act  on  the  inner 
faces  of  the  piston,  which  is  made  of  one 
solid  piece  of  steel.  The  drill  rod  is 
swively  connected  to  the  piston,  and  is  free 
to  rotate  independent  of  the  piston.  The 
rotating  device  is  located  in  the  lower 
charge  receiving  chamber.  The  crank  shaft 
is  cushioned  so  that  there  is  no  jar  on  the 
bearings  when  the  bit  strikes  the  rock. 
The  pistons  are  acted  on  by  300  lbs.   ex- 


plant    and    salaries    of    men    necessary    tO' 
operate  power  plant. 


Gasoline    Rock    Drill. 

plosive  pressure.  The  steel  is  held  by  the 
usual  U  bolt  chuck,  common  to  piston  air 
drills.  All  parts  are  oiled  by  oil  that  is 
mixed  with  the  gasoline  and  drawn  into 
the  working  parts  at  each  suction  of  the 
piston.  The  drill  as  a  whole  permits  a  rigid 
construction  and  is  a  model  of  simplicity. 

In  underground  work  the  exhaust  is 
either  carried  (by  a  hose)  to  a  waste  pipe 
leading  to  the  mouth  of  shaft  or  tunnel,  or 
is  run  in  a  chemical  solution  (which  is 
very  cheap),  and  is  absorbed  thereby. 

The  advantages  claimed  over  air  drills 
are:  Non-rotating  piston,  which  avoids 
the  wear  and  friction  on  piston  and  rotat- 
ing device ;  absolutely  impossible  to  knock 
out  a  cylinder  head:  counterbalanced  so 
that  e.xcessive  vibration  is  eliminated;  does 
not  freeze. 

Other  advantages  claimed  for  this  drill 
are :  Low  cost  of  equipment ;  it  can 
be  made  as  cheaply  as  any  air  drill, 
and  contains  in  itself  the  complete  power 
plant  to  operate  it:  it  will  save  from  50  to 
80  per  cent  in  fuel,  besides  eliminating  the 
boiler,  engine,  air  compressor,  receiver, 
pipe  lines,  maintenance  ami  depreciation  of 


The  Cost   of  Picking    and    Shoveling 
Hard  Pan. 

In,  a  clay  cut  on  some  railroad  work  in 
Ontario  Co ,  Ontario,  Canada,  some  cem- 
ented gravel  or  hardpan  was  encountered. 
The  bed  of  gravel  lay  along  the  bottom  of 
the  cut,  and  the  part  10  be  excavated  was 
from  0.8  ft.  to  4  ft.  in  depth.  The  cement- 
ed gravel  was  so  hard  that  a  pick,  handled 
by  an  experienced  man,  would  only  enter  it 
about  1%  ins.,  but  the  extent  of  the  work 
was  so  small  that  the  contractor  did  not 
feel  justified  in  purchasing  a  pick  pointed 
or  rooter  plow. 

To  excavate  this  hard  pan  with  picks 
and  shovels  required  4  pickers  to  5  shovel- 
ers,  and  1  man  was  used  on  the  dump> 
The  extreme  haul  on  the  excavated  mate- 
rial was  1.000  ft.  At  first  4  carts  were  used 
but  the  hauling  was  finished  with  6  carts. 

In  all  500  cu.  yds.  of  hardpan  were 
moved  at  the  following  cost : 
Loading,  1,016  hrs.,  at  15  cts.  per  hr. $152.40 
Loosening.  817  hrs.,  at  15  cts.  per  hr.  122..>5 
Dumping,  101  hrs.,  at  15  cts.  per  hr.  .  1-5.15 
Mauling,  543  hrs.,  at  18  cts.  per  hr..  97.74 
Total    $.387.84 

This  gives  a  cost  per  cu.  yd.  as  follows : 

Shoveling   $0,304 

Loosening     0.245 

Dumping 0.030 

Hauling    0.195 

Total    $0,774 

This  is  a  high  cost,  although  the  allow- 
ance for  carts  per  hour  is  small.  The  pick- 
ers loosened  about  6  cu.  yds.  per  day  of  10 
hours,  while  the  shovelers  shoveled  5  cu. 
yds.  per  day  per  man.  This  is  a  low  record 
for  shoveling,  but  as  the  strata  of  gravel 
was  thin  it  was  no  doubt  difficult  to  keep 
enough  muck  loosened  to  allow  the  men  to 
get  a  good  shovelful  as  they  worked.  Al- 
though the  cost  of  loosening  is  nearly  one- 
third  of  the  total  cost,  yet  the  cost  per  cu- 
bic yard  may  have  been  reduced  by  using 
some  extra  pickers,  thus  allowing  the 
shovel  men  to  make  a  greater  output. 

In  Engineering-Contracting,  Aug.  19, 
1908,  page  117,  is  given  the  cost  of  exca- 
vating cemented  gravel  with  picks,  shovels 
and  wheelbarrows,  in  which  the  cost  was 
35.2  cts.  per  cu.  yd.  In  this  case  the  mate- 
rial was  blasted  with  light  shots.  This  re- 
duced the  cost  of  loosening  somewhat,  but 
in  this  example  a  man  in  10  hours  loos- 
ened,    shoveled    and    wheeled    5    cu.    yds. 

Wages  on  this  job  were  but  12%  cts.  per 
hour,  but  the  cost  is  less  than  half  of  the 
Canadian  example.  Under  the  circum- 
stances it  would  certainly  have  been  advan- 
tageous to  the  Canadian  contractor  to  have 
either  blasted  the  gravel  where  it  was  18' 
ins.  or  more  in  depth,  or  else  bought  a 
pick  pointed  plow,  which  would  have  more 
than  paid  for  itself. 

We  are  indebted  to  the  ''Canadian  Engi- 
neer" for  the  data  upon  which  this  article 
is  based. 


December  i6,  1908. 
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Note:  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  pa\ing. 


JRoad  Construction   and    Maintenance 
in  Gloucester  County,  England.  •■ 

liV    RIIBKUI     I'll  ll.l.IIS.i" 

'I'liis  paper  contnins  the  result  of  the 
■experience  of  the  writer  obtained  during 
ciglitecn  years  direct  management  of  1,043 
miles  of  main  road — principally  rural  roads 
— and  tlie  supervision  of  some  50  miles 
of  roads  maintained  by  urban  authorities 
in   tile  county  of  Gloucester,   England. 

The  county  is  a  large  one  with  very  little 
waste  or  unproductive  land,  and  has  many 
industries — viz.,  agriculture,  coal  and  iron 
mining,  stone  quarrying,  cloth  weaving  and 
numerous  other  industries.  The  traffic  on 
the  roads,  especially  in  some  parts  of  the 
•county,  is  heavy,  as  shown  by  the  annual 
cost  for  the  years  1904-5  £69,437  and  1905-6 
£71.698,  including  bridges  and  iinprove- 
iiients.  The  main  roads  of  the  county  may 
"be  classified  as  follows :  Worn  tracks,  pre- 
Roman  roads,  Roman  roads,  Danish  roads, 
and  constructed  roads.  Worn  tracks  are 
roads  made  by  animals  and  afterwards 
adopted  by  man.  The  pre-Roman  roads 
are  composed  of  large  quantities  of  gravel 
and  are  few  in  number.  Most  of  the  Ro- 
man roads  are  now  buried  4  ft.  to  9  ft. 
"below  the  present  ground  level  by  modern 
deposits.  When  found  in  excavations, 
they  appear  to  have  been  laid  out  in  ac- 
cordance with  the  law  of  the  twelve  ta- 
llies, but  in  the  desire  for  straightness, 
gradients  were  sacrificed.  The  Romans 
-marched  and  made  their  reads  in  the  open 
country  and  on  hill  tops.  The  Danes, 
landing  in  small  bodies,  sneaked  up  the 
valleys.  They  were  not  builders,  and  the 
roads  they  made  were  narrow,  ungraded 
and  wretched  specimens  of  road  construc- 
lion. 

Constructed   Roads. 

These  roads  are  properly  constructed 
reads,  made  under  municipal  by-laws,  or 
"by  seme  public  body  or  private  individuals, 
.and  afterwards  dedicated  to  the  public. 

With  this  introduction,  this  paper  will 
follow  the  order  of  the  questions  to  be 
submitted  to  the  congress. 

The    Present    Road. 

This  will  be  one  of  the  descriptions  of 
TOads  already  described.  The  worn  road 
"ivill  be  found  to  have  mostly  easy  gradi- 
ents, but  to  only  have  a  thickness  of  4 
in.  to  6  in.  of  consolidated  metal,  and 
should  this  be  fractured  by  excessive 
weight  or  worn  by  extraordinary  traffic, 
the   road   becomes   founderous.      This   can 


•A  paper  submitted  at  the  First  Interna- 
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only   be  successfully  remedied  by   gradual- 
ly increasing  the  thickness  of  the  metaling. 
Constructed    Roads. 

These  roads  are  constructed  in  three 
ways.  After  the  necessary  fortnation  of 
the  bed,  if  the  foundation  is  to  be  of 
hardcore,  a  thickness  of  r2  in.  of  cinders 
clinkers,  broken  brick,  or  hard  ashes  is  laid 
and  the  traffic  turned  over  it,  or  it  is 
steam  rolled  till  consolidated.  On  this 
is  spread  6  in.  of  broken  stone  and  1  in 
of  gravel,  and  this  is  watered  and  rolled 
till  consolidated. 

Roads  With  Paved  FoLiiidations. 

These  roads  were  first  constructed  by 
Thomas  Telford  (the  county  surveyor  for 
Salop)  in  1812,  have  a  pitched-  bottom  of 
large  stones  6  in.  to  9  in.  deep,  and  a 
broken  stone  coating  of  6  in.  of  top  metal- 
ing broken  to  measure  2%  in.  in  their 
longest  diagonal  dimension,  and  are  a  mod- 
ification  of   the   Roman   road   construction. 

Later,  about  1830,  Edgeworth,  Leahy  and 
Macadarn  were  engaged  in "  constructing 
roads  of  broken  stone  without  the  paved 
bottom,  and  the  last-named  by  persistent 
self-advertisement  became  credited  as  their 
inventor. 

E.xcept  as  to  the  lower  formation  of 
the  road,  there  is  only  a  slight  difference 
between  the  two  modes ;  they  all  specified 
a  total  thickness  of  12  in.  to  13  in.,  but 
Macadam  made  this  all  broken  stone  of 
equal  quality  composed  of  1-in.  cube.  It 
may  have  been  possible  at  that  date  with 
the  slow  traffic  on  broad  wheels  to  make 
roads  with  this  thickness  of  stone,  but  with 
the  present  fast  traffic  it  is  impossible, 
and  has   fallen  into  disuse. 

The  bed  that  the  material  rests  on  re- 
quires careful  preparation.  Other  things 
being  equal,  the  road  on  the  plan  should 
be  straight,  but  straightness  should  always 
be  sacrificed  to  the  gradient,  and  though 
roads  exist  with  gradients  of  1  in  10,  the 
angle  of  repose  1  in  35  should  be  the 
gradient  adopted  where  possible.  In  cross 
section  the  bed  should  be  slightly  curved, 
giving  a  cross  section  of  1  in  30  fall  from 
the  center. 

The  road  .should  never  be  level  in  the 
direction  of  its  length,  ditches  and  water 
courses  should  be  located,  and  the  roadbed 
inclined  towards  them  for  the  purpose  of 
drainage,  the  least  gradient  of  the  mad  ■ 
in  the  direction  of  its  length  to  be  1  in  400. 

Bridges  over  streams  are  to  be  built 
preferably  of  stone  or  brick;  if  oblique, 
brick  simplifies  construction.  Iron  bridges 
over  small  streams  should  only  be  used 
when  the  headway  over  the  water  is  re- 
stricted.      Cross    drains     from     the     side 


ditches  or  small  water  courses  may  be 
stoneware  socket  pipes,  stone  drains  with 
cover  stones,  or  barrel  brick  or  stone  cul- 
verts, and  these  should  be  continued 
through  the  roadside  verges  to  the  side 
ditches.  The  surface  of  the  roadbed 
should  be  carefully  examined,  and  any 
stone  projecting  should  be  removed,  all 
portions  of  soft  earth  removed  and  re- 
placed with  harder  material  and  well 
rammed.  If  there  are  portions  of  soft 
clavlike  .'oap,  they  should  be  trenched 
acri:ss  and  the  trenches  filled  with  ashes, 
cinders,  gravel  or  sand ;  the  trenches  to 
lie  2  yds.  apart  and  %  yd.  deep.  If  the 
bed  is  boggy  or  wet  quicksand,  a  coat  of 
stiff  clay  over  that  portion  and  some  holes 
sunk  in  the  bog  or  sand  and  filled  with 
clay  will  prevent  the  road  sinking  into 
the  clay  or  sand,  or  in  very  bad  cases  6 
in.  of  concrete  should  be  laid  over  the 
bog. 

Choice    of    Coating. 

If  a  pitched  bottom  of  Telford's  system 
is  adopted — any  hard  stone,  or  even  hard 
chalk  may  be  used  in  6-in.  or  9-in.  cubes, 
care  to  be  taken  that  they  arc  wedged  or 
pinned  with  smaller  pieces  to  prevent  their 
working  through  the  top  metal.  This  bot- 
tom pitching,  with  material  at  2s  per  cu. 
yd.,  costs  about  2d  per  yard  super,  per 
inch  of  thickness.  If  of  broken  stone 
(Macadam's  .system),  the  whole  of  the  12 
ins.  must  be  of  equal  quality,  and  if  car- 
boniferous limestone  costing  6s  per  cu.  yd. 
delivered,  and  this  to  cover  3  sup.  yds., 
would  cost  2s  per  superficial  yard  covered. 
The  I  ins.  of  Telford's  system  of  top 
metaling  would  require  1  cu.  yd.  to  cover 
8  sup.  yds.  at,  say,  9d  per  yard.  Under 
both  systems  the  cost  of  spreading  and 
steam  rolling,  and  water  for  roller,  and 
to  consolidate  the  road  metal  has  to  be 
added.  Taking  the  average  quantity  spread 
and  consolidated  per  day  at  30  tons,  .-ind 
the  water  at  2,000  gallons  at  Is  per  LOOO 
gallons,  the  cost  of  spreading  and  rolling 
would  average  2s  per  cubic  yard. 

General   Methods  of   Maintenance. 

The  manual  labor  on  the  urban  roads  is 
superintended  by  a  road  foreman  and 
gangs  of  laborers,  and  the  coatings  are 
thicker,  and  the  cleansing  more  frequent, 
than  on  rural  roads.  The  rural  roads  are 
maintained  on  the  district  and  section  man 
system.  Each  district  is  in  charge  of  a 
surveyor,  and  varies  in  size  from  80  to 
150  miles  of  main  roads.  These  districts 
are  divided  into  sections  in  lengths  of 
from  3  to  6  miles,  and  placed  in  charge  of 
a  regidar  laborer,  or  section  man,  who  is 
given  casual  laborers  as  his  assistants 
when  required.  Team  labor  .ind  the  cart- 
ing of  material  is  contracted  for  in  sec- 
tions. The  stone  is  delivered  in  heaps  on 
the  roadside;  where  the  stone  is  carted 
broken  there  is  an  extra  charge  of  2d.  to 
3d.  per  ton,  and  this  increases  the  cost 
considerably. 

There  are  advantages  in  breaking  stone 
on    the    roadside,    as    it    keeps    a     certain 
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anioiint  of  casual  labor  in  a  dilrict  availa- 
ble for  harvesting,  and  causes  a  certain 
amount  of  money  to  be  earned  and  spent 
in  the  district,  and  arrests  the  depopula- 
tion of  the  villages.  Experience  has  proved 
that  hand-brokon  stone  wears  lon,i;er  than 
machine-broken.  It  is  true  that  the  ma- 
chine-broken stone  is  cleaner  from  the 
screens,  but  with  the  best  machines  the 
stones  arc  bruised  or  crushed,  and  there 
is  30  per  cent  of  screenings  that  are  sold 
at  a  loss. 

In  the  first  question  answered  in  this 
paper  carboniferous  limestone  is  the  only 
coating  mentioned.  There  are  numerous 
other  materials,  such  as  picked  flints,  from 
the  chalk  formation  and  oolitic  limestone, 
but  these  are  about  the  same  cost  as  car- 
boniferous limestone,  and  it  would  be 
wasteful  to  use  the  more  expensive  ba- 
salts or  granites  in  the  thickness  required 
for  making  new  roads.  With  mainten- 
ance it  is  different ;  most  competent  sur- 
veyors adopt  a  thickness  of  one  stone,  or 
1  ton  to  coat  12  superficial  yards  as  the 
proper  coating.  For  a  pleasant  running 
road  slightly  elastic  carrying  ordinary 
light  traffic  a  carboniferous  limestone  is 
suitable,  but  its  life  is  seldom  more  than 
three  years,  and  it  is  smothered  with  dust 
in  summer  and  with  mud  in  winter.  The 
cost  of  sweeping,  scraping  and  watering 
is  considerable  in  the  neighborhood  of 
buildings.  A  more  satisfactory  coating  is 
to  always  keep  a  skin  of  basalt  or  granite 
on  the  surface  of  the  inferior  stone;  the 
cost  of  this  is  a  little  more  than  double 
the  cost  of  limestone,  but  the  life  of  the 
coating  is  from  six  to  eight  years,  ac- 
cording to  the  traffic.  It  makes  a  rigid 
road  unaffected  by  frost  or  climatic 
changes  or  acids  in  the  atmosphere. 
Spreading  the   Stone. 

This  requires  a  skilled  workman.  It 
should  never  be  tipped  from  a  cart  or  a 
barrow  on  the  place  where  it  has  to  be 
spread ;  it  should  never  be  spread  or 
pushed  into  place  with  the  back  of  the 
shovel ;  it  should  not  be  lifted  with  the 
shovel,  and  carefully  placed  in  its  posi- 
tion on  the  road.  This  last  is  the  latest 
and  most  mistaken  mode  of  application.  A 
competent  spreader  takes  the  stone  on  his 
shovel,  and  spreads  it  with  a  circular  mo- 
tion, like  the  hand  sower  of  seed,  and  the 
small  and  large  stones  drop  equally  in 
their  position,  and  the  road  finishes  with 
a  true  surface.  The  other  modes  of 
spreading  result  in  a  series  of  small  ponds 
and  an  uneven  surface. 

Only  as  much  material  as  can  be  con- 
solidated in  the  day  should  be  spread. 
This  averages  about  30  tons,  and  should 
be  dry-rolled  clean  with  a  steam  roller  till 
every  stone  is  fixed  and  cannot  be  moved 
by  hand  before  any  blindage  is  applied : 
blindage  cither  of  gravel  or  road  scrap- 
ings should  then  be  spread  and  watered 
and  rolled.  As  little  blindage  as  possible 
should  be  used,  as  it  will  all  come  off 
again,  as  dust  or  mud   after  a   few   days. 


When  stones  work  loose  the  roller  should 
return,  and  dry  roll  the  place  to  settle  any 
loose  stones. 

The  rollers  used  in  England  are  of  the 
traction  engine  or  horizontal  type,  and  the 
greatest  weight  of  roller  is  thrown  on 
the  two  hind  rollers,  or  wheels.  At- 
tempts have  been  made  by  some  makers 
to  distribute  the  weight  by  throwing  more 
on  the  front  roller,  but  this  prevents  them 
traveling   up  a   medium   gradient. 

There  is  a  difference  of  opinion  among 
surveyors  as  to  the  weight  of  rollers,  and 
whether  they  should  be  single  or  com- 
pound engines.  Experience  has  proved 
that  the  15-ton  single-cylinder  roller  is  the 
best  tool  for  the  road  surveyor.  The 
constant  changing  of  the  direction  of 
travel  of  the  roller  neutralizes  any  advan- 
tages of  the  compounding,  and  the  small 
boiler  of  a  10-ton  roller  is  against  it.  as 
the  road  engineer  cannot  choose  the  water 
to  be  used.  .A.  15-ton  roller  uses  one-fifth 
more  fuel  than  a  10-ton  roller,  but  does 
one-third   more  work. 

Metalled  roads  should  have  a  fall  from 
the  center  to  the  sides  of  1  in  30,  and 
should  be  a  segment  of  a  circle  in  cross- 
section.  In  rural  districts  it  should  have 
a  raised  verge  or  margin  formed  by  two 
thicknesses  of  turf  laid,  one  grass  side 
down,  and  the  other  grass  side  upwards. 
In  urban  districts  a  hard  stone  edge  kerb 
12  ins.  deep  and  4  ins.  thick,  and  a  flat 
gutter  or  waterway  of  stones  or  brick 
9  ins.  wide  and  4  ins.  deep,  side  ditches  or 
pipe  drains  with  gullies  should  be  pro- 
vided for  drainage  where  streams  or 
ditches  and  watercourses  are  not  availa- 
ble. 

Paved  Roads. 
In  districts  carrying  heavy  traffic  granite 
setts  7  ins.  to  9  ins.  deep,  6  ins.  to  T  ins. 
long,  and  3  ins.  to  4  ins.  wide,  are  used. 
The  steeper  the  gradient  the  narrower  the 
setts.  These  are  sometimes  laid  on  a  bed 
of  gravel,  but  modern  practice  is  to  lay 
them  on  a  bed  of  cement  concrete  6  ins. 
deep  and  to  grout  them  with  bitumen. 
This  is  a  costly  but  lasting  form  of  road, 
but  very  noisy. 

Wood  Paved  Roads. 
These  are  generally  laid  on  cement  con- 
crete 6  ins.  thick ;  on  this  is  laid  wood 
blocks  9  ins.  deep,  6  ins.  to  9  ins.  long, 
and  3  ins.  wide.  The  modern  practice  is 
to  lay  these  close-jointed  on  cement  and 
to  grout  them  with  liquid  bitumen  and 
cover  them  with  crushed  sea  shell  or 
sharp  river  sand. 

Wear  and  Dust  and  Cleaning. 
Hardwood  blocks  have  been  used  of  late 
years,  but  in  many  cases  the  timber  chosen 
has  been  unsuitable,  and  it  has  splintered 
at  tiie  edges  and  become  uneven  on  the 
surface,  and  at  present  there  is  a  return  to 
creosoted  fir  blocks.  As  these  have  hither- 
to been  manufactured  from  the  soft  free- 
grown  timber  from  the  White  Sea  and 
the  Gulf  of  Bothnia,  their  life  has  been 
short.    Engineers  should  specify  that  they 


should  be  cut  from  the  slow-growing  tim- 
ber of  Norway  and  the  shores  of  the 
Baltic. 

This  to  a  large  extent  depends  on  the 
material  used  for  coating.  In  boroughs 
and  urban  districts  there  must  be  almost 
daily  cleansing  for  the  business  of  the  dis- 
trict. In  rural  districts  the  cost  of  cleans- 
ing limestone  roads  is  so  great  that  it 
equals  the  difference  in  cost  of  the  ex- 
pensive basalt  or  granite  coating.  The 
roads  should  be  swept  in  summer,  as  it  is 
cheaper  to  get  the  wear  off  as  dust  than 
mud.  Any  scraping  damages  the  road,  and 
as  little  as  possible  should  be  done ;  the 
scraping  should  never  be  done  across  the 
full  width  of  the  road,  only  from  the  cen- 
ter to  the  side,  as  it  destroys  the  curva- 
ture of  the  road.  The  mud  should  never 
be  left  in  the  gutter  after  it  is  dry  enough 
to  move  in  an  ordinary  cart. 

Experience  with  1,000  miles  of  road  with 
an  annual  rainfall  of  27  ins.  proves  that 
no  watering  is  necessary  for  maintenance. 
In  urban  districts  and  boroughs  it  is  neces- 
sary for  the  comfort  of  the  inhabitants, 
for  about  130  days  annually,  either  once 
or  twice  daily,  using  about  %  gals,  of 
water  per  super,  yd. 

In  the  years.  1832  to  1838  tar-macadam 
was  sued  in  several  districts,  and  after- 
wards fell  into  disuse.  With  the  advent  of 
motor  cars  it  has  been  revived  in  several 
ways,  such  as  tarred  stone  or  slag  laid  a 
depth  of  4  ins.  to  6  ins.  This  is  an  ex- 
pensive process,  as  it  necessitates  the  re- 
construction of  the  upper  surface  of  the 
road.  Of  the  temporary  applications  to  re- 
duce the  dust  nuisance  there  are  several, 
such  as  tar  spraying  and  tar  painting,  and 
the  application  of  chemicals  mixed  with 
the  watering,  all  more  or  less  makeshifts. 
The  flakes  of  black  dust  that  are  often 
blown  into  shops  and  mayhap  settle  on 
the  cheek  of  beauty  do  not  recommend 
these  experiments.  The  Gladwell  system 
of  placing  tarred  gravel  on  the  old  road 
surface  and  putting  a  clean  granite  or 
basalt  coating  on  this  and  finishing  it  in 
the  usual  way  is  the  least  objectionable 
and    ine.xpensive. 

The  Future  Road. 
With  the  advent  of  mechanically-pro- 
pelled vehicles  the  necessity  for  wider  and 
straighter  roads  has  arisen.  Whether  this 
shall  be  by  improving  the  present  roads, 
or,  as  regards  the  main  roads,  purchas- 
ing land  and  constructing  roads  to  be  used 
only  for  mechanically-propelled  traffic,  is 
the   problem. 

We  will  consider  the  future  road  as  the 
old  road  improved  and  made  suitable  for 
the  new  traffic. 

The  road  engineer  has  a  difficult  prob- 
lem, as  there  are  two  classes  of  mechani- 
cally-propelled machines,  each  requiring  a 
different  road  surface.  Traction  engines, 
and  what  are  termed  light  locomotives,  but 
weighing  as  much  as  a  traction  engine, 
all  with  rigid  iron-shod  wheels,  require  a 
different   surface   to    the   luxurious   motor 
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car  with  its  pneumatic  tires.  Nothing  but 
granite  setts  will  withstand  the  constanV 
traction  traffic.  An  old  engine  attempting 
to  draw  weights  beyond  its  horsepower 
will  dig  a  hole,  when  the  wheels  fly 
around,  in  the  best  macadam  surface.  A 
smooth  basaltic  or  granite  macadam  road 
is  the  ideal  road  for  rubber-tired  motor 
cars.  There  is  only  one  condition  suitable 
for  both.  The  cross-section  must  be  as 
flat  as  possible  to  prevent  side-slip,  and 
this  is  not  detrimental  to  horse  traffic,  but 
renders  drainage  difficult.  All  curves 
should  have  a  radius  sufficient  to  en- 
able approaching  vehicles  to  be  seen 
round  the  curve.  If  the  junctions  of  the 
roads  are  in  cuttings,  the  banks  should 
be  lowered  on  the  inner  curve  for  the 
same  purpose.  All  roads  joining  at  right 
angles  should  be  trumpet-mouthed  at 
their  junctions.  The  margin  of  the  met- 
alled surface  should  be  kept  low  and  no 
tree  should  be  planted  on  the  road  side 
of  the  fence,  as  they  are  dangerous  in 
case  of  accidents. 


The  Blome  Method  of  Constructing 
Concrete  Pavements.* 

Taking  as  its  text  the  problem  of  supply- 
ing a  pavement  that  would  meet  the  de- 
mands of  the  changing  traffic  and  conform 
to  existing  sanitary  requirements,  the  Ru- 
dolph S.  Blome  Co.  of  Chicago  and  New- 
York  has  evolved  methods  of  its  own  in  a 
treatment  of  concrete.  The  method  is  not  a 
creation,  it  is  a  development,  and  is  the  re- 
sult of  experiments  covering  a  period  of 
about  12  years.  The  Blome' pavements  have 
been  laid  under  every  climatic  condition  pe- 
culiar to  the  United  States.  In  Calumet, 
Hancock  and  Houghton,  Michigan,  where 
the  thermometer  frequently  reaches  40  de- 
grees below  zero  during  the  winter  months 
and  often  ascends  to  9u  degrees  above  dur- 
ing the  summer  season,  pavements  have 
been  down  for  three  years  without  indicat- 
ing any  evidences  of  fracture  or  disintegra- 
tion due  to  aijy  action  of  the  weather. 
What  is  true  of  this  extremely  cold  climate 
is  likewise  true  of  the  warmer  localities 
where  these  pavements  have  been  in  use  in 
southern  cities  for  a  similar  period  of  time 
without  showing  any  deterioration  caused 
by  the  elements.  In  the  city  of  Chicago 
pavements  have  purposely  been  laid  in  lo- 
calities where  the  heaviest  traffic  condi- 
tions prevail  and  after  a  period  of  from  five 
to  twelve  years  of  constant  use  show  com- 
paratively slight  traces  of  wear  and  little  or 
no  tendency  to  break  or  chip ;  the  top  levels 
have  been  almost  perfectly  maintained  and 
at  the  expiration  of  the  guarantee  period, 
the  pavements  have  invariably  been  turned 
over  to  the  owners  in  almost  as  good  con- 
dition as  they  were  when  first  laid. 

The  Blome  methods  have  taken  into  ac- 
count the  skidding  tendendcies  of  rubber 
tired  vehicles  and  a  wise  provision  has  been 


•From  a  paper  by  Mr.  Harry  S.  Dewey, 
read  before  the  15th  Annual  Convention  of 
the  American  Societv  of  Municipal  Improve- 
ments,  Atlantic  City,  N.  J..   Oct.   20,  190S. 


made  to  avoid  this  dangerous  inclination  of 
this  class  of  traffic.  By  a  careful  treatment 
of  the  surface  of  the  pavement  immediately 
following  the  laying  of  the  work  ample  pro- 
vision is  made  to  prevent  this  troublesome 
difficulty  and  the  results  have  been  highly 
successful. 

The  specifications  for  the  Blome  system 
of  granitoid  concrete  blocked  pavement  arc 
as  follows : 

FouND.MK'.x  :  The  ground  shall  be 
brought  to  a  level  11  ins.  below  the  final 
level  of  the  pavement,  and  then  there  shall 
be  placed  a  layer  of  coarse  sand  or  cinders 
4  ins.  in  thickness.  This  filling  is  to  be 
rolled  to  a  true  surface,  so  that  the  grani- 
toid concrete  blocked  pavement  will  be  of 
uniform  thickness  throughout.  The  con- 
tractor must  use  necessary  precaution  in 
preparing  the  sub-grade  so  as  to  support 
the  pavement  permanently,  and  so  that  the 
pavement  shall  remain  at  the  original  grade 
for  a  period  of  five  years.  This  clause  will 
not  be  waived  on  account  of  any  trenches 
or  holes  made  in  the  street  prior  to  the  lay- 
ing of  the  pavement  by  any  corporation  or 
private  party. 

All  the  slopes  which  shall  be  given  to  the 
street  pavement  shall  be  made  in  the  foun- 
dation, so  that  the  concrete  work  will  be  of 
uniform  thickness  throughout.  The  foun- 
dation shall  be  carefully  compacted  either 
by  a  steam  roller  or  other  suitable  means  at 
the  discretion  of  the  engineer.  Then  the 
concrete  shall  be  put  in  place  in  the  manner 
specified. 

Materials  :  Cement — Portland  cement 
shall  be  used  and,  ordinarily,  will  be  sub- 
jected to  the  following  inspection  and 
tests : 

Soundness :  It  shall  meet  the  require- 
ments of  the  "boiling"  test. 

Setting :  The  cement  when  mixed  with 
20  per  cent  of  water  by  measure  shall  take 
the  initial  set  in  not  less  than  45  minutes. 

Strength  :  Briquettes,  1  in.  square  in  sec- 
tion, shall  devclope  the  following  tensile 
strength  : 

Neat  (one  day  in  air  and  six  days  in 
water),  400  lbs.  A  mixture  of  one  part 
cement  to  three  parts  sand  (one  day  in  air 
and  six  days  in  water),  175  lbs.;  it  shall 
show  a  gradual  increase  in  strength  of  15 
per  cent  at  the  end  of  28  days. 

Sand :  All  sand  shall  be  clean,  dry,  free 
from  dust,  loam  and  dirt ;  of  sizes  ranging 
from  %  in.  down  to  the  finest,  and  in  such 
proportion  that  the  voids,  as  determined  by 
saturation,  shall  not  exceed  33  per  cent  of 
the  entire  volume.  It  shall  weigh  not  less 
than  95  lbs.  per  cubic  foot.  No  wind  drift- 
ed sand  shall  be  used. 

Stone :  All  crushed  stone  used  in  mak- 
ing the  concrete  shall  be  of  the  best  quality 
of  limestone  or  trap  rock;  clean,  free  from 
dirt,  broken  so  as  to  measure  not  more  than 
1%  ins.  and  not  less  than  %  in.  in  any  di- 
mension. The  stone  when  delivered  on  the 
street  shall  be  deposited  on  flooring  and 
kept  clean  until  used. 

Mixing    and    Laying    Concrete:     The 


pavement  shall  consist  of  oM  ins.  of  con- 
crete base,  and  surface  blocking  1%  ins. 
thick,  making  a  total  of  7  ins.  exclusive  of 
foundation. 

After  the  sub-grade  and  foundation  have 
been  prepared  as  specified,  there  shall  be 
deposited  concrete  composed  of  one  part 
Portland  cement,  three  parts  sand  and  four 
parts  crushed  stone.  These  materials  to 
comply  with  the  requirements  above  noted, 
and  shall  be  mixed  by  a  machine  suitable 
for  the  purpose,  to  be  approved  by  the  en- 
gineer. It  shall  be  mixed  at  least  six  times 
before  being  removed  from  the  mixer.  The 
concrete  shall  be  tlioroughly  tamped  in 
place,  and  shall  be  5Vi  ins.  thick  at  all 
points  after  having  been  compacted.  It 
shall  be  laid  in  sections  with  expansion 
joints  (all  as  per  the  Blome  Co.'s  patents) 
and  shall  follow  the  slopes  of  the  finished 
pavement,  so  that  the  surface  blocking  shall 
be  uniformly  of  the  same  thickness  at  all 
points. 

Surfacing:  After  the  concrete  base  has 
been  placed,  and  before  it  has  begun  to  set, 
there  shall  be  immediately  deposited  there- 
on the  granitoid  blocking,  which  shall  be 
1%  ins.  thick.  It  will  contain  one  part  of 
Portland  cement  and  one  and  one-half 
parts  of  clean,  monument,  crushed  granite 
or  trap  rock.  This  granite  shall  be  screened, 
with  all  dust  removed  therefrom,  utilizing 
the  following  composition  of  this  material: 
50  per  cent  of  the  granite  to  be  of  what  is 
known  as  %  in.  size,  .W  per  cent  of  the  % 
in.  size  and  20  per  cent  of  the  1/16  in.  size. 
This  proportion  of  sizes  is  essential,  and 
must  be  kept  absolutely  accurate,  as  in 
this  lies  one  of  the  essential  requirements 
to  produce  proper  results.  This  material  to 
be  mixed  with  the  cement  thoroughly,  and 
after  being  wetted  to  a  proper  consistency 
and  deposited  on  the  concrete,  shall  be 
worked  into  brick  shapes  of  approximately 
4V4x9  ins.,  with  rectangular  surface  similar 
10  paving  blocks.  This  w-ill  be  done  by 
-■special  methods,  and  utilizing  grooving  ap- 
paratus as  employed  under  the  Blome  Co.'s 
patents. 

Expansion-  Joints  :  Expansion  joints 
must  be  provided  across  the  pavement  at 
distances  not  exceeding  75  ft.  apart,  and 
longitudinally,  continuously  along  the  curb 
and  gutter.  These  expansion  joints  shall 
extend  through  the  blocking  and  concrete, 
and  shall  be  filled  with  a  composition  espe- 
cially prepared  for  the  purpose. 

The  specifications  are  modified  to  suit  lo- 
cal conditions  and  requirements. 


Nearly  18.85-5,690  bbls.  of  oil  were  con- 
sumed by  the  railways  of  the  United 
States,  according  to  a  report  of  the  U.  S. 
Geological  Survey-  This  is  an  increase 
of  over  3.000.000  bbls.  above  the  amount 
used  for  the  purpose  during  the  preceding 
year.  It  is  estimated  that  15,593  miles  of 
railway  were  operated  by  the  use  of  fuel 
oil.  The  total  mileage  by  oiling  burning 
locomotives  is  estimated  at  over  74,000,- 
000. 
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Cost  of  Pumping  from   Wells  for  the 
Irrigation  of  Rice  for  Eighteen 
Pumping  Plants  in  Louis- 
iana and    Arkansas. 

riu-  KriJiitr  P'lr'  i>i  iIh'  ';"i<1  <levoted  to 
tlic  grmvlli  of  rico  in  Louisiana  and  Texas 
is  irrigated  with  watt-r  raised  from  streams 
liy  large  pumping  plants  and  supplied  to 
growers  under  contracts,  the  usual  rate 
being  one-fifth  of  the  crop.  The  general 
provisions  of  these  contracts  are  as  fol- 
lows :  A  canal  company  agrees  to  furnish 
a  sufficient  supply  of  fresh  water  for  a  de- 
scribed tract  of  land,  but  is  not  liable  for 
damage  on  account  of  shortage.  The  wa- 
ter is  distributed  by  the  company,  which 
has  full  control  as  to  the  manner  of  dis- 
tributing water  both  to  and  upon  the  land 
and  is  to  be  the  sole  judge  of  tlie  time 
when  water  should  be  supplied.  If  the 
planter  wastes  water  from  any  cause  the 
company  may  shut  off  the  supply  without 
forfeiting  its  right  to  one-fifth  of  the  crop. 
In  case  of  sufficient  rainfall  to  mature  H 
crop  and  the  planter  draws  little  water 
from  the  company  the  latter  is  still  en- 
titled to  its  share  of  the  crop.  While  the 
extreme  case  just  cited  is  never  realized  in 
actual  practice,  the  fact  remains  that  the 
demand  for  water  varies  greatly  with  dif- 
ferent  seasons. 

In  part  to  avoid  the  provisions  of  these 
contracts  and  have  an  independent  supply 
and  in  part  to  cover  lands  not  reached  by 
the  large  canals,  many  growers  have  put 
down  wells  and  installed  their  own  pump- 
ing machinery.  During  the  season  of  1907 
a  number  of  these  plants  were  tested  by 
Prof.  W.  G.  Gregory,  of  Tulane  Univer- 
sity, New  Orleans,  La.,  and  the  results  of 
these  tests  are  reported  in  Bulletin  201. 
Office  of  Experiment  Stations,  U.  S.  De- 
partment of  Agriculture.  Each  of  the  18 
plants  reported  on  is  described  in  some 
detail  and  full  test  data  are  given  for 
each:  this  article  summarizes  the  results 
merely. 

The  tests  were  made  to  determine  the 
cost  of  the  water  supplied  and  in  general 
the  efficiency  of  the  methods  and  machiner) 
used.  "In  making  the  tests  the  following 
observations  were  taken  where  practicable, 
exceptions  being  noted  in  the  descriptions 
of  individual  tests:  (1)  .Xmount  of  fuel 
used;  (2)  the  amount  and  temperature  of 
water  fed  to  the  boilers  and  the  steam 
pressure;  (3)  the  indicated  horsepower  of 
the  engine,  obtained  from  the  indicator 
cards  and  revolutions  per  minute  of  en- 
gine: (4)  the  height  through  which  the 
water  was  lifted,  as  nearly  as  this  could 
be  determined ;  and  (5)  the  volume  of  wa- 
ter pumped  per  unit  of  time.     The  cost  of 


fuel  was  also  obtained,  ami  in  some  cases 
numerous  other  readings  of  minor  impor- 
tance were  taken :  they  are  given  in  the 
logs  of  tests. 

The  specific  gravity  of  the  fuel  oil  was 
taken  with  a  hydrometer.  Fuel  oil  is 
bought  on  a  basis  of  measurements  of  42 
gallons  per  barrel,  no  correction  being 
made  for  differing  temperatures.  In  most 
cases  the  oil  was  measured  in  carefully 
calibrated  barrels.  In  a  few  instances  it 
was  measured  by  the  fall  in  level  in  a  cy- 
lindrical tank.  Three  hundred  and  twen- 
ty pounds  were  used  as  one  barrel." 

"The  height  through  which  the  water 
was  lifted  was  obtained  by  direct  meas- 
urement. In  the  test  of  well  plants  the 
head  used  was  the  distance  from  the  level 


ing  per  acre  irrigated.  No  data  showing: 
the  cost  of  attendance  and  other  labor  em- 
l)loyed  in  pumping  were  collected.  This  is 
ofiusiderable,  as  the  plants  are  operated' 
niylu  and  day  for  sixty  to  one  hundred 
days  each  year,  taking  practically  all  of 
the  time  of  two  men.  who  receive  from 
$l.oO  to  $2  per  day.  This  makes  an  aver- 
age cost  of  perhaps  $:!..')0  per  day  for  at- 
tendance. .Assuming  an  average  season- 
of  eighty  days  makes  this  cost  $280  for 
each  plant.  In  each  case  this  sum  is  di- 
vided by  the  number  of  acres,  to  secure 
the   cost  of  attendance  per  acre." 

"Interest  is  assumed  at  7  per  cnt,  and' 
depreciation  at  10  per  cent  of  the  first 
cost.  Interest,  depreciation,  attendance,, 
and  fuel  cost  for  1.25  acre-feet,  or  15  acre- 
inches,  are  added  to  secure  the  annual 
cost  of  pumped  water  per  acre  irrigated." 

"The  tests  cover  a  wide  range  of  terri- 
tory with  varying  conditions  as  regards, 
lifts,  types  of  pumps,  and  kinds  of  fuel 
used.  The  fuels  used  were  wood,  coaL 
and  crude  oil,  the  oil  being  used  in  Louis- 


T.XBLE  GIVING   SUMM.\RY  OF  RESULTS    OF  TEST   OF  WELL   PrXIPING   PL.\XTS. 

LOUISI.\NA. 

Total 
First         Fixed         Fuel         .\ttend-        annual 
cost  cliarges       cost  ance  cost 

per  acre  per  acre  per  acre  per  acre  per  acre 
irrigated  irrigated  irrigated  irrigated  irrigated 
J19.06  $3.33  $2.03  $2.00  $7.36 

7.33  1.24  2.93  .93  5.10 

19.15  3.26  4.25  1.22  8.73- 

18.86  3.21  1.78  1.60  6.59 

17.86  3.04  2.68  2.00  7.72 

15.30  2.00  2.34  1.71  6.65- 

17.50  2.98  2.35  1.40  7.73 


First  .\rea 

Plant.   No.  Lift.  cost.         irrigated. 

2 17.50  $2,668  140 

3 23.86  2,200  300 

4 27.00  4.404  230 

5 33.25  3,300  175 

6 21.00  2,500  140 

7 7.81  2,524  165 

8 6.27  3,500  200 

Total   &   aver.  19.53 

9 27.60 

10 35.80 

11 37.50 

12 29.60 

13 51.30 

14 36.80 

15 34.20 

16 32.00 

17 51.00 

IS 55.00 

Total   &    aver.  39.80  $24,898  979 


$21,096 

1,350 

$15.63 

$2.66 

$2.56 

$1.45 

$6.67 

ARK.<>lNS.-\S. 

$1,800 

45 

$411.00 

$6.80 

$2.90 

$6.22 

$15.32 

2.100 

92 

22. S2 

3.88 

2.88 

3.04 

9.  SO' 

3.350 

110 

30.48 

5.18 

4.46 

2.55 

12.19 

1.939 

72 

26.93 

4.58 

3.13 

3.89 

11.60 

2,963 

100 

29.63 

5.03 

2.78 

2.80 

10.61 

3,241 

240 

13.50 

2.30 

3.63 

1.17 

7.10 

2,200 

115 

19.13 

3.25 

5.60 

1.87 

10.7? 

1,600 

70 

22.86 

3.89 

5.44 

4.00 

13.33 

2,205 

80 

27..56 

4.69 

8.01 

3.50 

16.20 

3,500 

55 

63.64 

10.81 

6.01 

5.10 

21.9? 

$25.43 


$4.32 


$4.43 


$2.86 


$11.61 


at  which  the  water  stood  in  the  discharge 
pipe  or  suction  pipe  while  the  pump  was 
not  in  operation  to  the  point  to  which  the 
pump  elevated  it.  In  some  cases  the 
pumps  had  been  running  for  several  days 
and  were  stopped  only  long  enough  to 
measure  the  head,  in  oile  case  the  head 
was  measured  before  and  after  the  test, 
while  in  others  the  pumps  had  not  been 
running  for  some  time  and  the  measure- 
ments were  made  before  starting.  In  all 
cases,  except  those  in  which  the  pumps 
had  not  been  running  for  several  days,  it 
is  probable  that  the  measurements  show 
very    closely    the    actual    lift." 

"In  general,  the  tabulated  results  are 
self-explanatory.  The  attempt  is  made  to 
bring  out  the  facts  of  greatest  interest  to 
the  owners  of  pumping  plants,  and  espe- 
cially the  cost  of  pumping.  Measurements 
covering  several  years  show  that  the  aver- 
age quantity  of  water  used  on  rice  is  about 
15  inches  in  depth  over  the  land  during 
the  growth  of  a  crop,  and  this  depth  has 
been  used  in  computing  the  cost  of  pump- 


iana  only.  .Assuming  that  rates  of  inter- 
est and  depreciation  are  the  same  and  that 
the  same  quantity  of  water  is  required  in 
the  two  sections — 1%  acre-feet  per  acre  for 
the  season — and  that  the  cost  of  atten- 
dance is  uniform,  the  total  cost  per  acre 
irrigated  may  be  compared.  In  the  ac- 
companying table  the  cost  of  pumping  in 
the  two  districts  is  summarized." 

"The  table  shows  that  the  average  cost 
of  pumping  at  the  well  plants  tested  in 
Louisiana  is  $6.67  per  acre  w-hile  that  at 
the  Arkansas  plants  is  $11.61  per  acre  irri- 
gated. The  average  lift  at  the  Louisiana 
plants  is  approximately  20  ft.,  and  at  the 
.\rkansas  plants  approxiamtely  40  ft.,  the 
increase  in  cost  not  being  quite  propor- 
tional to  the  increase  in  lift,  .\lthough 
tlie  .Arkansas  rice  planters  secure  their 
water  supply  at  a  slightly  smaller  cost  per 
acre  per  foot  of  lift,  yet  they  must  con- 
tend against  a  considerably  higher  cost  of 
water  than  that  borne  by  the  Louisiana 
planters,  due  entirelv  to  the  increased 
lift." 
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'■Coming  to  the  comparison  between  tak- 
ing water  from  a  canal  company  in  Louis- 
iana and  installing  and  operating  a  pump- 
ing plant  large  enough  for  a  farm  of  ordi- 
nary size,  in  discussing  this  matter  in  a 
former  report*  the  writer  said,  in  sub- 
stance :  'Assume  an  8-barreI  crop  and  that 
the  average  price  of  rice  is  $3  per  barrel. 
In  case  water  is  taken  from  a  canal  sys- 
tem, the  charges  of  the  canal  company  will 
be  1/5  X  8  X  $3  =  $4.80  per  acre.  With 
rice  selling  at  $'2.50  per  barrel  the  amount 
paid  the  canal  company  would  amount  to 
:$4.  Wlien  the  farmer  raises  a  10-barrel 
crop,  and  tlic  price  is  $3  per  barrel,  the 
cost  will  be  $6,  while  if  the  price  of  rice 
is  $'2.50,  the  water  for  the  10-barrel  crop 
will  cost  $5."  The  average  cost  of  pump- 
ing per  acre  in  Louisiana,  as  shown  by  the 
table,  is  $6.67.  This  is  based  on  the  pump- 
ing of  IM  acre-feet  per  acre.  If  more  wa- 
ter is  used  the  cost  will  be  approximately 
32  additional  per  acre-foot  used.  It  ap- 
pears, then,  that  under  ordinary  conditions 
there  is  a  slight  financial  advantage  in  se- 
curing water  from  a  canal.  Lender  abnor- 
mal conditions  there  are  advantages  on 
•either  side,  and  it  is  a  matter  of  balancing 
these.  In  years  of  heavy  rainfall  and  good 
<-rops  the  canal  company  secures  its  share 
of  the  crop  for  a  minimum  of  service.  Un- 
der the  same  circumstances  the  owner  of  a 
pumping  plant  saves  his  fuel  charges.  His 
interest  is  the  same  and  his  depreciation  is 
nearly  as  great  as  in  years  when  his  plant 
is  in  full  operation.  On  the  basis  of  the 
plants  shown  in  the  table,  the  cost,  if  no 
pumping  is  done,  will  be  $2.66  per  acre, 
and  the  owner  would  gain  the  difference 
between  this  and  the  payments  to  the  com- 
pany. On  the  other  hand,  in  case  of  crop 
failure  for  any  reason,  there  are  no  pay- 
ments to  the  canal  company,  while  the  cost 
to  the  pump  owner  will  still  be  $2.66  per 
acre  in  addition  to  whatever  is  spent  for 
fuel  and  attendance.  This  comes  at  a  time 
when  he  has  no  crop  from  which  to  meet 
it.  wliile  the  increased  payments  to  the 
<;anal  company  coine  at  a  time  when  he  is 
best  able  to  bear  them. 


The  Hawaiian  Dredging  Co.,  Ltd.,  of 
Honolulu,  was  the  lowest  bidder  Dec.  1  for 
dredging  approximiately  5,017,600  cu.  yds. 
of  material  in  the  channel  leading  from  the 
Pacific  Ocean  to  the  site  of  the  proposed 
L'.  S.  naval  station  at  Pearl  Harbor,  H.  I. 
The  company  offered  to  complete  the  work 
for  $3,560,000.  or  about  70  cts.  per  cubic 
yard.  The  channel  will  be  OiiO  ft.  wide  and 
35  ft.  deep. 


The  Civil  Service  Commission  of  the  city 
of  Chicago.  111.,  will  hold  an  examination 
at  its  office,  117  Market  St.,  at  9  a.  m., 
Dec.  22.  for  engineering  draftsmen.  Grade 
\'l.  The  scope  of  this  examination  will  be: 
Mathematics,  technical  knowledge,  experi- 
ence and  a  report  upon  an  assumed  state  of 
facts. 

•U  S.  Dept.  Agr.,  Office  of  Experiment 
iStati'on.  Bui.  183.  p.  65. 


Waters-Works     Valuation    and    Fair 
Rates  in  the  Light  of  the  Maine 
Supreme  Court    Decisions  in 
the  Waterville  and  Bruns- 
wick Cases.'- 

RV    LEON.\Rli    MKTC.VLF,    M.    AM.    SOC.    C.    E. 

Eleven  years  ago  a  timely  paper  by  Wyn- 
koop  Kiersted,  M.  .\m.  Soc.  C.  E.,  upon 
the  "Valuation  of  Water-Works  Prop- 
erty,"t  and  the  very  interesting  discussion 
which  followxd  it,  shed  much  light  on  this 
important  question,  which  was  the  out- 
growth of  a  well-defined  movement  toward 
municipal    ownership    of    water-works. 

Since  that  time  many  plants  have  been 
taken  by  the  municipalities  which  they 
were  serving,  and  some  noteworthy  legal 
battles  have  been  fought  under  the  leader- 
ship of  lawyers  of  unusual  ability,  as- 
sisted by  experts  in  this  field  of  engineer- 
ing. In  the  course  of  this  litigation  the 
courts  have  handed  down  some  important 
decisions,  from  among  which  two  opinions, 
covering  the  broad  legal  and  economic 
works  valuation  and  rating,  stand  out  in 
bold  relief.  These  two  opinions,  rendered 
by  the  Supreme  Court  of  Maine  to  guide 
two  Boards  of  Appraisers  in  their  valua- 
tion of  certain  water-works  properties, 
were  veritable  beacons  in  the  uncertain  sea 
of  public  service  corporation  valuation  and 
rating,  and,  with  their  application  in  three 
recent  Maine  cases  and  certain  rulings  in 
one  of  these — the  Portland  valuation  case 
(by  the  tribunal  upon  which  sat  Judge  Sav- 
age, the  writer  of  the  Maine  opinions  re- 
ferred to,  and  one  of  his  then  Associate 
Justices,  Judge  Powers) — furnish  the  text 
for  this  paper. 

THE     W.VTERVII.LE    OPINION. 

The  opinion  of  Judge  Savage,  of  the 
Supreme  Court  of  Maine,  in  "Kennebec 
Water  District  vs.  City  of  Waterville  and 
others,  Kennebec  opinion,  December  27, 
1!W2,''  delivered  in  accordance  with  an  act 
of  the  Legislature  in  advance  of  the  tak- 
ing, by  the  Kennebec  Water  District,*  of 
the  plant  of  the  Maine  Water  Company 
(supplying  the  City  of  Waterville  and  the 
Towns  of  Winslow,  Fairfield,  and  Benton), 
laid  down  for  the  first  time  instructions  to 
appraisers^upon  the  law  of  eminent  do- 
main as  applied  to  such  cases,  upon  the 
considerations  which  should  govern  them 
in  their  determination  of  the  value  of  the 
water-works  plant  taken,  and  upon  dam- 
ages, and  upon  evidence — instructions 
which  may  be  said  to  have  become  classic, 
so  often  have  they  been  quoted  by  counsel 
in  water-works  valuation  cases,  and  so 
large  a  part  have  they  played  in  the  trial 
of  such  cases. 

Good  and  helpful  as  was  the  Waterville 
decision,  however,  it  was  so  vague  and  am- 


biguous, in  its  discussion  of  the  interrela- 
tion of  value  and  fair  rates,  as  to  leave  the 
student  in  an  endless  circle  of  reasoning 
and  a  labyrinth  of  doubt  as  to  its  mean- 
ing upon  this  point.     It  held  that : 

"The  property  to  be  taken,  both  plant  and 
franchise,  are  to  be  appraised,  having  in 
view  their  value  as  property  in  itself  and 
their  value  as  a  source  of  income.  There 
are  those  elements  of  value,  but  only  one 
value  of  one  entire  property  is  to  be  ap- 
praised in  the  end.  These  elements  neces- 
sarily shade  into  each  other."  (07  Maine, 
185,  Par.  27.) 

"In  addition  to  structure  value,  the  ap- 
praisers should  allow  just  compensation 
for  all  the  franchises,  rights  and  privileges 
to  be  taken."   (  Par.  22.) 

"In  estimating  even  the  structure  value 
I'f  the  plant,  allowance  should  be  made  for 
the  fact,  if  proved,  that  the  company's  wa- 
ter system  is  a  going  concern  with  a  profit- 
able business  established,  and  with  a  pres- 
ent income  assured  and  now  lieing  earned." 
(Par.   19.) 

"The  value  of  the  franchise  depends  up- 
on its  net  earning  power,  present  and  pros- 
pective, developed  and  capable  of  develop- 
ment, at  reasonable  rates;  and  the  value 
to  be  assessed  is  the  value  to  the  seller 
and  not  to  the  buyer."  (Par.  23.) 

Note  the  last  statement  that  "the  value 
of    the     franchise    depends    upon     its    net 


earnmg   power. 


at     reasonable     rates 


♦Somewhat    condensed    from    a    paper   pre- 
sented Dec.  2.  190,S.  before  tlie  American  So- 
cietv  of  Civil  Engineers  and  publislied  m  tlie 
Proceedings  for  October,    190S,   p.   1101. 
principles  underlying  the  subject  of  water- 

vTransactions,      Am.      Soc.      C.      E.,      Vol. 
XXX\an.  pp.  115-214. 


*  *  *."  As  to  the  latter.  Judge  Savage 
says: 

"The  basis  of  all  calculation  as  to  the 
reasonableness  of  rates  to  be  charged  by 
a  public  service  corporation  is  the  fair 
value  of  the  property  used  by  it  for  the 
?onvenience  of  the  public."  (97  Maine,  185, 
Par.  3.) 

"The  *  *  *  Water  Company  is  a  quasi- 
public,  or  public  service  corporation,  and 
is  entitled  to  charge  reasonable  rates  for 
its  services,  and  no  more."  (Par.  2.) 

Thus  Judge  Savage  appeared  to  hold  that 
the  franchise  value  depended  upon  the  rea- 
sonableness of  the  rates,  and  that  the  rea- 
sonableness of  the  rates  must  depend 
(among  other  things)  upon  the  franchise 
value.  First,  determine  the  fairness  of 
the  rates,  and  then  the  franchise  value; 
but  before  one  can  determine  the  fairness 
of  the  rates,  one  must  determine  the  fran- 
chise value  (as  the  rates  are  to  be  based 
upon  the  entire  value  including  franchise)  ; 
and  before  one  can  determine  the  fran- 
chise value  one  must  determine  the  equi- 
tableness  of  the  rates.  The  very  hypothesis 
begged  the  question.  How  could  the  mys- 
tic circle  be  broken  ? 

In  referring  to  this  opinion  as  being,  in 
the  above-mentioned  respect,  "vague  and 
ambiguous,"  the  writer  has  used  the  words 
advisedly  for  the  reason  that  Judge  Sav- 
age did  appear  nevertheless  to  have  in  mind 


•See  article  of  Harvey  D.  Eaton.  Esq..  of 
Waterville,  .loiirnal.  New  England  Water- 
Works  Assoc.  Vol.  XIX.  pp.  147-162.  June, 
1905.  "The  Maine  Water  Districts  and  Ap- 
praisers. 
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the  fundamental  gauge  for  the  reasonable- 
ness of  the  rates,  the  basic  principle  out- 
lined so  beautifully  in  his  opinion  in  the 
Brunswick  case,  as  will  be  shown  later  in 
this  paper.  Thus,  he  says  in  the  Watcr- 
villc  decision   (97  Maine,  185)  : 

"At  the  same  time,  the  public  have  the 
right  to  demand  that  the  rates  shall  be  no 
higher  than  the  services  are  worth  to 
them,  not  in  the  aggregate,  but  as  indi- 
viduals." (Par.  4.) 

"Summarized,  these  elemental  principles 
are,  the  right  of  the  company  to  derive  a 
fair  income  based  upon  the  fair  value  of 
the  property  at  the  time  it  is  being  used 
for  the  public,  taking  into  account  the  cost 
of  maintenance  or  depreciation,  and  cur- 
rent operating  expenses,  and  the  right  of 
the  public  to  have  no  more  exacted  than 
the  services  in  themselves  are  worth." 
(Par.  5.) 

Had  Judge  Savage  but  omitted  the  last 
seven  words  in  his  Paragraph  4  (the  first 
just  quoted),  and  thus  made  his  gauge  or 
standard  the  worth  of  the  service  to  the 
public,  or  had  he  changed  the  last  words  in 
I'aragraph  5  to  read  "than  the  services  are 
worth  to  them,  in  the  aggregate  or  as  in- 
dividuals, as  he  did  in  substance  in  his  later 
opinion,  all  confusion  would  have  been 
avoided. 

However,  if  the  Waterville  opinion  was 
weak  in  this  respect,  it  laid  down  specific 
rules  for  the  appraisers'  (and  counsels'  and 
experts')  guidance  upon  the  following 
points — rules  which  have  been  of  great 
service  in  these  cases — and  thus  propound- 
ed the  law  in  advance  of  the  establishment 
of  the  essential  facts  in  the  case  to  be  ad- 
judicated, a  very  difficult,  exacting  and 
dangerous  task: 

The  property  of  the  company  includes 
the  real  estate  or  other  property,  the  plant 
or  physical  system,  all  franchises,  rights 
and  privileges,  exercised  or  capable  of  be- 
ing exercised.  (97  Maine,  Par.  1,  27.) 

The  real  estate  must  be  appraised  at  its 
fair  market  value  not  at  forced  sale  but 
at  worth  to  seller  under  prudent  and  bene- 
ficial sale.  (Par.   I,  7.) 

.\ctual  construction  cost  (w-ith  proper 
allowance  for  depreciation)  and  reproduc- 
tion cost  are  competent  but  not  conclusive 
or  controlling  evidence.   (Par.  8.) 

Structure  value  should  include  going 
concern  with  a  profitable  business  estab- 
lished, and  with  a  present  income  assured 
and  now  being  earned,  if  proved.  (Par.  19.) 
Good  will  should  not  be  considered  so  far 
as  the  water  system  is  practically  exclu- 
sive.   (Par.  20.) 

In  fixing  structure  value,  including  the 
element  of  going  concern,  consider  also 
the  present  efficiency  of  the  system,  quality 
of  the  water  and  service,  fitness  of  the 
plant  and  of  the  sources  of  water  supply 
to  meet  reasonable  requirements  in  pres- 
ent or  future,  necessary  time  to  construct 
de  novo,  and  the  time  and  cost  needed 
after  construction  to  develop  such  new 
system  to  the  level  of  the  present  one  in 


respect  to  business  and  income,  and  the 
added  net  income  and  profits  which  would 
accrue  during  this  period  of  construction 
and    development.*    (Par.   11,   21.) 

Franchise  value  depends  upon  its  net 
earning  power,  under  reasonable  rates.  The 
value  to  be  assessed  is  the  value  to  the 
seller,  not  the  buyer,  but  always  subject 
to  the  fairness  of  the  rates.  (Par.  23.)  So- 
called  unlimited  franchises  are  neither  per- 
petual nor  irrevocable  (Par.  7),  neverthe- 
less the  fact  that  the  franchises  are  to  be 
taken  in  no  respect  impairs  their  value. 
(Par.  'it!.)  Past  unfaithfulness,  misbehavior 
or  delinquencies  of  company  involving  per- 
haps liability  to  forfeiture  of  the  franchises 
are  not  a  consideration.  (Par.  13,  14.)  In 
considering  prospective  development  and 
use  of  the  franchise,  the  further  investment 
necessary  and  effect  upon  income  and  rates 
are  pertinent  matters.   (Par.  24.) 

The  basis  of  all  calculation  as  to  the  rea- 
sonableness of  the  rates  is  the  fair  value  of 
the  property  used  by  the  public  service  cor- 
poration for  the  convenience  of  the  public, 
and  the  company  is  entitled  to  charge  rea- 
sonable rates  for  its  service  and  no  more. 
(Par.  3,  5,  2.)  No  more  shall  be  exacted 
from  the  public  than  the  services  in  them- 
selves are  worth,  or  are  worth  to  the  pub- 
lic as  individuals.  (Par.  4,  5.)  The  actual 
earnings  of  and  rates  charged  by  the  com- 
pany are  admissible  evidence,  but  their 
weight  is  dependent  upon  the  reasonable- 
ness of  the  rates  among  other  things.  (Par. 
10.)  The  early  hazard  and  losses  are  also 
to  be  considered  with  reference  to  the  past 
income,  which  might  otherwise  have  been 
excessive.  (Par  6.)  Even  if  excessive,  no 
deduction  is  to  be  made  for  the  rates  col- 
lected in  the  past,  but  the  fact  is  to  be 
borne  in  mind  in  considering  the  present 
or  future  income.   (Par.  15.) 

"Capitalization  of  income,  even  at  rea- 
sonable rates,  cannot  be  adopted  as  a  suf- 
ficient or  satisfactory  test  of  present  value. 
But  while  not  a  test,  present  and  probable 
future  earrings  at  reasonable  rates  are 
properly  to  be  considered  in  determining 
the   present  value   of   the   system." 

THE    BRUNSWICK    OPINION. 

In  1905  the  Brunswick  and  Topsham 
Water  District  took  the  works  of  the 
Maine  Water  Coinpany,  supplying  the  City 
of  Brunswick  (leaving  to  the  company  that 
portion  of  its  plant  supplying  the  City  of 
Bath),  and,  as  in  the  Waterville  Lase,  un- 
der legislative  authority  obtained  from  the 
Supreme  Court  of  Maine,  in  advance  of 
the  trial  of  the  case,  an  opinion  covering 
the  same  general  ground  as  the  Waterville 
opinion — eminent  domain,  instruction  to 
appraisers,  franchise  valuation,  damages, 
evidence,   and   private   and    special   laws.f 

Fortunately,  this  duty  again  fell  to  Judge 
Savage,  for  it  gave  him  the  opportunity  to 


♦The  I.Ttter  would  seem  to  come  r.-ither 
under  the  head  of  franchise  and  future 
earnings  than  under  structure  value  and  go- 
ing concern. 

tBrunswlck  and  Topsham  Water  District 
vs.  Maine  Water  Company,  Savage,  J.,  99 
Maine,    371-389. 


clear  up  the  ambiguity  of  his  earlier  de- 
cision and  to  carry  forward  his  admirable 
work — for  these  two  masterly  decisions  bid 
fair  to  play  a  most  important  part  in  the 
future,  not  only  in  water-works  valuation, 
but  also  in  "fair-rates"  cases  involving 
public  service  corporations. 

The  legislature  is  not  competent  to  pre- 
scribe rules  for  damage,  but  rules  as- 
sented to  by  the  inhabitants  of  the  water 
district  are  made  binding  by  their  approval 
of  the  charter.   (Maine,  99,  p.  12.) 

Actual  construction  cost  bears  upon  rea- 
sonableness of  rates  and  present  value,  but 
is  not  conclusive.  If  by  rise  of  prices  the 
present  value  is  greater  than  the  original 
cost,  the  owner  is  entitled  to  the  apprecia- 
tion;  if  less,  he  must  suffer  the  loss. 
(Par  4.) 

Structure  value  must  include  considera- 
tion of  the  facts  that  the  structure  is  in- 
use,  is  a  going  concern,  is  lawfully  in  use» 
that  is,  that  the  structure  is  a  going  con- 
cern in  use  by  virtue  of  a  franchise.  (Par. 
2,  3.) 

The  reproduction  cost  is  to  be  figured  as. 
of  the  date  of  taking  at  prices  for  mate- 
rials and  labor  during  a  period  long 
enough  before  that  time  for  the  construc- 
tion and  final  completion  of  the  works  on 
the  date  of  taking :  and  interest  during- 
the  construction  period  is  to  be  allowed' 
upon  the  money  invested  as  a  part  of  the- 
construction  cost.    (Par.  10.) 

Reasonableness  of  the  rates  must  be- 
based  upon  the  fair  value  of  the  property 
used  by  the  company  for  the  service  of  the 
public,  including  therein  not  only  structure 
and  going  concern  values,  but  also  fran- 
chise value.  (Par.  1.)  The  reasonableness, 
of  the  rates  relates  to  both  the  owner  and" 
the  customer,  but  in  case  of  conflict  the 
rates  must  in  any  event  be  reasonable  to- 
the  customer.  (Par.  6.)  The  reasonable- 
ness of  rates  must  be  determined  by  the 
preponderance  of  evidence.  (Par.  9.)  The 
amount  of  money  actually  and  wisely  ex- 
pended in  producing  the  plant  is  a  primary 
consideration.  (Par.  5.)  Profits  which  in- 
the  aggregate  exceed  a  fair  return  on  the 
property  and  franchise  of  the  company  do 
involve  unreasonable  rates.   (Par.  8.) 

Worth  of  the  Sen-ice.- — "A  public  service 
company  cannot  lawfully  charge  more  than- 
the  services  are  reasonably  worth  to  the 
public  as  individuals,  even  if  charges  so- 
limited  would  fail  to  produce  a  fair  return- 
to  the  owner  upon  his  property  or  invest- 
ment."  (Par.  7.) 

"The  worth  of  a  water  service  in  such- 
connection  is  the  w-orth  to  the  customers- 
as  individuals,  but  as  individuals  making- 
up  a  community  of  water  takers."  (Par. 
14.) 

"In  estimating  the  value  of  a  public- 
service  to  the  public  or  the  customers,  one 
of  the  elements  necessary  to  be  considered 
is  the  expense  at  which  the  public  or  cus- 
tomers, as  a  community,  might  serve  them- 
selves, were  they  free  to  do  so,  and  were- 
it   not    for   the   practically   exclusive    fran- 


December  i6,   1908. 
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chises  of  the  supplying  company.  Water  is 
to  be  regarded  as  a  product,  and  the  cost 
at  which  it  can  be  produced  or  distributed 
is  an  important,  though  not  the  only  ele- 
ment of  its  worth."   (Par.  13.) 

Communities  are  entitled  to  the  benefit  of 
natural  advantages,  and  the  company  is 
not  entitled  to  charge  enhanced  rates  based 
upon  the  cost  of  using  the  more  expensive 
source.  (Par.  15.) 

Damages  for  severance  are  to  be  allowed. 
(Par.  11,  16.) 

Eminciil  domain. —  The  award  is  to  be 
made  under  the  principles  of  eminent  do- 
main and  upon  such  principles  of  eminent 
domain  as  were  agreed  to  by  the  voting 
constituents  of  the  water  district  by  ap- 
proving the   charter. 

GE.N"ER.i\L    CONSIDERATIONS    AFFECTING    WATER- 
WORKS   VALUATION    AND    FAIR   RATES. 

The  following  outline  indicates  in  a  gen- 
eral way  the  more  important  considerations 
bearing  upon  water-vk-orks  valuation  and 
rating  and  the  scope  of  the  inquiry  which 
the  e-xpert  will  be  likely  to  wish  to  make  in 
order  to  form  his  judgment  as  to  the  value 
of  any  particular  works  or  the  fairness  of 
the  rates  charged  by  them : 
A.— Data  Relating  to  Community. — 

1. — Character   of   population,   and    indus- 
tries and  buildings. 
2.— Population :   Past,  present,  and  prob- 
able future,  United  States,  State,  and 
Local  Census. 
3. — Assessed   valuation :    Past   and   pres- 
ent. 
B.— History   of  Plant  and   Dates   of   Con- 

struetion  and  Further  Dez-elopment. 
C— Legal  Rights.— 

1. — Form  of  incorporation  :   Charter. 
2. — Franchise :     Exclusive    or    not,    per- 
petual or  limited,  terms  of  purchase 
or  extension. 
3.— Contracts  for  public  and  private  wa- 
ter service :  Terms,  time,  and  prices. 
4. — Tax  exemption  or  otherwise. 
.5. — General  laws  affecting  company :  Lo- 
cal ordinances  or  orders. 
D.— Physical  Plant.— 

1. — Source    of    supply :    Character,    arte- 
sian,   ground,    surface. 
2. — Population  on  water-sheds,  and  sani- 
tary conditions. 
3.— Quality. 

4.— Quantity,     available     drainage     area ; 
storage     and    pondage,     variation     in 
yield. 
5. — .\dequacy    for    present    and    probable 

future  needs. 
6.— Local  rainfall  and  flow  statistics. 
7. — Number   of    taps,    services,   and   con- 
sumers; number  of  meters. 
8. — Water    consumption    and    uses :    Gal- 
lons, average  per  day,  total,  per  cap- 
ita, per  service,  or  tap. 
9.— Variation    in    and    character    of    con- 
sumption. 
10.— Reservoir  system  :  Character,  amount, 

location  or  distribution. 
11.— Pipe    distribution    system:    Character, 
kind,  and  extent. 


12.— Ethciency ;    Age,    deterioration,   prob- 
able life,  effects  of  electrolysis,  etc. 
13. — Available    domestic    supply,    quantity 

and  pressure. 
14. — Available    fire    supply,     number     and 

character  of  streams. 
15. — Adequacy    of    service    as    compared 
with     present     and     probable     future 
needs. 
16. — Necessary   reinforcement. 
17. — Possible   competitive  sources   of  sup- 
ply, with   data   for  comparative   esti- 
mates of  cost. 
18. — Pumping  station  data. 
19. — Purification    data,    sedimentation,    fil- 
tration, softening,  etc. 
20. — Plans:  General  and  detail;  elevations, 

etc. 
E. — Local   Prices   of   Labor  and  Building 
Materials;     Hours     of    Employment; 
Ordinances  in  Regard  to  Labor,  etc. 
P.— Rates. — 

1. — Schedule   of  public,   commercial,  and 

domestic  rates,  past  and  present. 
2. — Rates  elsewhere  in  vicinity  (probably 
not    admissible    as    evidence,    but   of 
service  to  experts). 
G. — Operating  Statistics. — ('Annual   for  pe- 
riod of  years,  or  during  life  of  plant, 
if  possible.) 
1. — Gross  income. 

a. — Classification  of  gross  income : 
Public  hydrants  and  other  uses; 
domestic  and  manufacturing;  me- 
tered and  fixture  ser\'ice;  license 
or  permit  for  tapping;  profit  on 
services ;  house  plumbing,  etc. 
2. — Operating   expenses. 

a.  —  Administration       salaries       and 
wages;    legal,    engineering,    gen- 
eral,   and    miscellaneous    expense, 
ft.— Buildings  and  real  estate :  Rental, 

care   and   repairs. 
c. — Pumping:    Labor,    fuel,    oil    and 

waste,  sundries,  repairs. 
d. — Filtration  :   Labor,  chemical  coag- 
ulation supplies,  sundries,  repairs, 
f.— Street     mains     and     service     pipe 
work:    Labor,     supplies,     miscel- 
laneous repairs. 
/._Meters:    Labor,    supplies,    miscel- 
laneous repairs. 
g. — Insurance  and  taxes. 
3.— Net   income  =  gross   income   less   op- 
erating expenses. 
4. — Maintenance  ^depreciation    and    re- 
newals. 
5.— Fixed  charges:  Interest  on  bonds  and 

floating  loans. 
6.— Sinking   fund  requirements. 
7.— Dividends  on   stock  and  surplus. 
g._l.-nit   figures:   Gross  and  net  income, 
per  million  gallons  daily,  per  tap,  per 
capita,   per   mile   of   pipe,   to  be   de- 
rived from  the  above. 
H.— Sinking   Fund,   Surplus,   and   Interest 
and  Dividends  Paid  in  Past,  and  Re- 
sulting Average  Earnings  upon  Orig- 
inal Cost  or  Investment. 
I— Real  Estate  and   Water  Rights,   etc.— 
1.— Cost  of. 


2. — Market  value  of. 
3. — Assessed  value  of. 
/. — Structure  Value. — 

1. — Original  cost  of  original  plant  and 
subsequent  extensions  and  better- 
ments : 

a. — Date  and  amount  of. 
b. — Character  of  prices,  as  compared 
with  normal  prices  of  that  time. 
c. — Reasonableness    of    outlays     and 

provisions  for  the   future. 
d. — Date   and   amount   of   extensions 
and  betterments. 
2. — Reproduction  cost  as  of  date  of  tak- 
ing,   buying    materials    sufficiently    in 
advance  to  have  plant  ready  for  op- 
eration on  date  of  taking. 
3. — Depreciation :    Annual    and    total    to 

date. 
4. — Cost  of  betterments  or  necessary  im- 
provement of  service,  completed  as  of 
date  of  taking. 
a. — Anticipated    increase    in   earnings 

from  these  betterments. 
b. — .Anticipated   increase   or    decrease 
in  operating  expenses  from  these 
betterments. 
c. — Depreciation    and    fixed    charges 

upon  these  betterments. 
d. — Difference,   or   net    increment   or 
charge. 
5. — Competitive    sources.      Cost    of    and 
charges  that  would  result. 
K.—Lau-ful  Rates  and  Value. — 

1. — Reasonable  ratio  of  profit  to  the 
owner  or  promoter  in  excess  of  the 
actual  reasonable  cost  of  the  prop- 
erty. This  must  be  limited  by  the 
consideration  of  the  profit  or  excess 
over  cost  which  the  public  would 
probably  have  been  willing  to  allow 
the  corporation  at  the  time  of  its  in- 
corporation, as  compensation  for  re- 
lieving the  city  of  the  necessity  of 
undertaking  the  work  itself,  as  it 
might  have  done  at  cost,  but  which  it 
then  elected  to  have  done  for  it  at 
cost  plus  profit.  (The  reasonable 
amount  of  this  profit  will  be  dis- 
cussed hereafter.) 
2.— Rate  of  interest  to  be  allowed  upon 
investment,  or  property,  commensu- 
rate with  property  of  equal  security, 
safety,  and  risk. 
3. — Annual  allowance  for  depreciation. 
4. — Market  value  of  real  estate  and  sup- 
plies on  hand. 
5.— Worth  of  service  to  consumer  or  law- 
ful gross  annnal  income  for  given  in- 
vestment. Reasonable  annual  oper- 
ating cost  including  repairs ;  plus  an- 
nual depreciation ;  plus  interest  upon 
the  sum  of  the  reproduction  cost* 
and  profit  increment  less  total  de- 
preciation to  date  (if  the  latter  has 
has  been  previously  earned).  This 
sum    measures    the     lawful     annual 


•The  reasonableness  of  using  a  fair  aver- 
age reproduction  cost  Instead  of  the  repro- 
duction cost  upon  the  date  of  taking:,  or  th© 
original   cost.   Is  discussed   later. 
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gross   income,   if   the    works   are   ca- 
pable of  earning  it. 

0.— Comparison  of  lawful  with  actual 
annual  gross  income. 

7. — \'alue  determined  by  reproduction 
cost  plus  profit  increment  less  total 
depreciation  to  date  (it  previously 
earned),  plus  market  value  of  real 
estate  and  supplies  on  hand,  provided 
the  actual  annual  gross  income  equals 
or  exceeds  the  lawful  annual  gross 
income. 

ft. — If  actual  annual  gross  income  is  less 
than  the  above  determined  lawful 
annual  gross  income,  value  is  de- 
termined by  capitalizing,  at  the  as- 
sumed fair  rate  of  interest,  the  actual 
net  income  derived  by  deducting 
from  the  gross  annual  income  the 
operating  expenses  and  annual  depre- 
ciation allowance:  increasing  this 
sum  by  the  market  value  of  the  real 
estate,  and  decreasing  it  by  the  de- 
preciation to  date  (if  the  latter  has 
been  earned  previously  in  the  rates). 

fl. — Calculate    equivalent   annual    rate    of 
return   to   the   owner   of   this   lawful 
income,  upon  the  actual  cost  and  up- 
on    the     fair     average     reproduction 
cost  of  the  works. 
10. — Corrections  to  be  applied  on  account 
of  necessary   betterment   or  improve- 
ment in  efficiency  of  the  plant,   with 
due   allowance    for   any   possible    in- 
crease as  well  as  decrease  in  income, 
operating  expenses,  maintenance  and 
fixed  charges. 
11. — Resulting  value  to  owner,  subjects  to 
limitation    of    reasonable    rates    and 
reasonably  efficient  service  (including 
therein    the    necessary    improvements 
or  betterments). 
L.— Results  to  City  of  Auwd  of  Assumed 
Value. — 

1. — .Assumed  value  or  award. 

2. — Annual  combined  cost  of  operation, 
depreciation  and  (or)  sinking  fund, 
interest  upon  investment. 

3. — Present  annual  income. 

4. — Net  result  upon  present  conditions. 

5. — Similar    figures    with    allowance    for 
increase  or  decrease  in  earnings,  op- 
erating   expenses,     depreciation     and 
fixed  charges,  due  to  betterments  or 
necessary    improvement    of    efficiency 
or  standard  of  service.    It  may  be  of 
interest,  though  not  logically  correct, 
to  include  in  the  total  investment  the 
actual   cost  to  the  city  of   acquiring 
the   property,   that    is,     the    cost    of 
court,  legal,  expert,  and  witness  fees 
and  expenses. 
A/. — Going   Concern   Element   of   Value. — 
Note  that  this  element  of  value  is  in- 
cluded in  the  above  valuation,  and  is 
of   significance    or   importance    chiefly 
in  cases  involving  valuation  of  plants 
taken   after   expiration   of   their   fran- 
chises. 

Comt'ony's     Plant. — First     Year — Net 
income  at   date   of   taking. 


Newly  Built  /'/uh/.— Probable  gross 
income  for  year,  less  operating  ex- 
penses, plus  saving  in  state  and  .coun- 
ty taxes.* 

Loss  in  first  year  by  operation  of  new 
plant  by  city. 

Second  year. — Net  annual  income  as  of 
dale  of  taking. 

Probable  gross  income  for  year,  less  op- 
erating expenses,  plus  saving  in  state 
and  county  taxes.* 

Loss  in  second  year  by  operation  of  new- 
plant  by  city. 

Similarly  for  third,  fourth,  etc.,  years  to 
time  at  which  the  city  may  be  as- 
sumed to  have  developed  the  business 
to  a  point  equal  to  the  net  annual  in- 
come at  date  of  taking. 

The  total  sum  of  the  present  worths  of 
these  annual  losses  may  be  consid- 
ered to  be  the  "going  concern  value." 
X,—Tlie  Subjoined  Form  for  Collecting 
and  Preserz-ing  Financial  Data  Re- 
lating to  IVater-lVorks. — This  form 
(page  1113),  used  by  the  writer  for 
some  years,  may  also  be  of  service. 

SOME  COMMENTS    UPOX    THE   .\BOVE  CONSIDER- 

.\TIONS   AKFECriXG   \V.\TER-WORKS   WKhVA- 

TION'   AND    RATES.    LEGAL    RIGHTS. 

Inasmuch  as  the  majority  of  Maine  wa- 
ter-works franchises  may  be  classed  un- 
der the  popular  head  of  "perpetual  fran- 
chises," and  as  the  illustrations  given  in 
this  paper  come  under  this  class,  the  dis- 
cussion has  been  limited  to  franchises  of 
this  class.  The  general  principle  of  the 
worth  of  the  service  to  the  consumer  is 
equally  applicable  and  valuable,  however, 
in  its  bearing  upon  fair  rates,  to  limited 
term   franchises. 

ORIGINAL    COST. 

The  Brunswick  opinion  gives  new  life 
and  significance  to  the  original  cost,  which, 
heretofore,  has  received  comparatively  lit- 
tle consideration,  if  any,  in  valuation  pro- 
ceedings in  the  United  States,  other  than 
in  its  remote  bearing  upon  the  total  depre- 
ciation of  the  plant  to  date.  While  it  is 
recognized  that  in  many,  perhaps  in  most, 
cases  it  may  not  be  possible  to  determine 
the  actual  first  cost,  where  available,  it 
may  have  a  very  important  bearing  upon 
the  case,  particularly  if  the  cost  was  a 
normal  and  reasonable  one  at  the  date  of 
construction. 

The  reasonable  annual  return  to  be  al- 
lowed the  builder  of  the  works  upon  their 
original  cost  (referred  to  later)  is  largely 
a  matter  of  judgment,  and  will  be  influ- 
enced by  many  considerations.  Roughly 
speaking,  it  may  vary  from  7  to  10  per  cent 
or  even  more,  the  smaller  rate  reflecting 
the  larger  works,  the  better  topographical 


•Interest  charges  not  Ineludod  as  they  are 
the  same  for  both  plants,  if  wc  assume  both 
plants  readv  for  operation  as  of  date  of 
taking.  Annual  dei)reciatlon  assumed  to  be 
the  same  for  both  plants,  hence  Isnored. 
The  town  taxes  are  not  assumed  to  be  saved 
by  the  town,  as  It  must  make  good,  by  gen- 
<ial  taxation,  any  loss  from  reduction  of 
taxes  upon  company's  plant  or  abolition 
thereof  In  case  of  taking  of  the  plant  by 
(he    city. 


or  physical  conditions,  the  more  promising 
field,  the  greater  ease  and  lesser  expense 
of  making  provision  for  the  future,  etc., 
the  greater  freedom  from  danger  of  com- 
petition, the  smaller  hazard,  and  the  more 
stable  character  of  the  community;  the 
larger  rate  reflecting  the  reverse. 

'  REPRODICTIO.V    COST. 

The  cost  has  always  been  recognized  as 
pertinent  and  important,  though  not  con- 
trolling, in  valuation  cases. 

It  has  had  its  greatest  influence  in  the 
case  of  works  taken  after  expiration  of 
franchise,  when  the  reproduction  cast,  de- 
preciation, and  going  concern  value  have 
been  very  important,  if  not  controlling,  ele- 
ments of  value. 

Even  so,  under  the  Brunswick  ruling,  re- 
production cost  has  a  new  force  in  its 
bearing  upon  the  cost  to  the  public  of  sup- 
plying itself — the  worth  of  the  service  to 
the  consumer — and  hence  upon  the  reason- 
ableness of  the  rates.  Upon  the  latter  sub- 
ject more  will  be  said  under  the  caption  of 
the  "Measure  of  Fair  Rates." 

Reproduction  Cost. — Court  Rulings  upon 
Prices  to  be  Assumed. — The  method  of  fig- 
uring the  reproduction  cost  of  the  plant, 
prescribed  by  the  courts  in  different  states, 
varies  considerably,  so  that  the  results  ob- 
tained under  one  ruling  may  be  quite  dif- 
ferent from  those  obtained  under  another, 
particularly  in  large  plants  involving  a 
construction  period  of  several  years. 

The  Maine  opinions  clearly  prescribe  the 
assumption  of  prices  prevailing  at  a  time 
in  advance  of  or  prior  to  the  date  of  tak- 
ing, corresponding  to  the  probable  period 
of  construction,  upon  the  theory  that  the 
plant  is  to  be  built  and  delivered  complete 
upon  the  actual  date  of  taking. 

In  the  Kansas  City  case,*  and  in  a  num- 
ber of  other  cases,  on  the  other  hand, 
prices  prevailing  upon  the  date  of  the  tak- 
ing were  taken,  upon  the  theory  that  the 
valuation  was  made  as  of  the  date  of  tak- 
ing and  hence  that  the  prices  of  that  date 
should   be  assumed. 

Thus,  in  the  Portland  (Maine)  valuation 
suit,  the  several  engineers  assumed  peri- 
ods of  construction  from  2  to  -3  years,  and 
made  allowance  for  the  interest  charges 
upon  construction  within  this  period,  with 
a  resulting  agreed  reproduction  cost,  in- 
cluding hydrants  (owned  by  the  city)  and 
services  (laid  at  the  expense  of  the  water 
takers),  of  $2.8-53.f!0t).  cast-iron  pipe  being 
figured  at  approximately  $29  per  net  ton — 
all  under  the  Maine  ruling  before  referred 
to.  Had  the  Kansas  City  ruling  been  used. 
the  price  of  cast-iron  pipe  would  have  been 
approximately  $2.5,  with  a  reduction  in  the 
reproduction  cost  of  about  $80,000.  While 
the  deduction  for  depreciation  would  have 
offset  this  decrease  in  some  measure,  the 
net  results  would  still  have  been  much 
less. 

This  illustration  leads  to  the  natural  sug- 
gestion that  in  equity,  at  least,  a  reproduc- 
tion cost  based  upon  normal  or  average 
prices   for  a  period  of  years  prior  to  date 
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of  taking  would  be  a  fairer  criterion  than 
one  based  upon  tlie  monthly  or  daily  tluc- 
tiiations  of  the  material  and  labor  mar- 
ket.f 

Rcfroduilioii  Cost. —  Identical  Slnicliirc 
Z'S.  Structure  of  Equal  EMciciicy. —  The 
courts  are  also  divided  upon  the  subject  as 
to  whether,  in  calculating  the  reproduction 
cost  of  a  structure,  the  actual  lines  of  the 
structure,  or,  in  other  words,  the  identical 
structure  under  consideration  should  be 
adhered  to,  or,  on  the  other  hand,  whether 
the  cost  may  be  measured  by  that  of  a 
structure  of  equal  efficiency.  The  Maine 
courts  have  taken  the  former  view,  the 
Federal  Court  in  the  Kansas  City  suit,  the 
latter.  In  a  comparatively  new  or  young 
plant  the  difference  may  be  insignificant, 
in  an  old  plant  it  is  likely  to  be  large. 
Something  may  be  said  in  favor  of  both 
methods,  though  the  latter,  if  reasonably 
applied,  would  appear  to  have  greater  mer- 
it from  a  business  standpoint.  The  owner 
may  claim  that  the  plant,  though  obsolete 
or  old-fashioned  and  net  what  lie  would 
build  were  he  building  anew  on  the  date 
of  taking,  is  still  serving  the  public  ade- 
quately ;  whereas  the  buyer  of  the  plant 
would  not  be  likely  to  value  a  multiplicity 
of  parts,  as,  for  instance,  three  or  four 
supply  mains,  built  in  sequence  and  cost- 
ing far  more  than  one  unit,  at  a  materially 
higher  figure  than  one  equivalent  unit,  ex- 
cept perhaps  in  so  far  as  duplication  may 
give  an  added  factor  of  safety  in  opera- 
tion. Moreover,  if,  through  the  agency  of 
rates,  the  owner  of  the  property  has  col- 
lected from  the  public  a  depreciation  al- 
lowance sufficient  to  make  good  this  loss 
in  efficiency,  it  is  but  just  to  the  public  and 
not  unfair  to  him  to  consider  reproduction 
cost  from  the  point  of  view  of  a  structure 
of  equal  efficiency  rather  than  of  identical 
parts.  Whatever  the  views  of  the  expert, 
however,  the  laws  of  the  community  or 
the  counsels'  interpretation  of  them  will 
hold. 

(To    be    continued.) 


The  premature  explosion  of  a  'J'l-ton 
dynamite  blast  at  Bas  Obispo  on  the  Pan- 
ama Canal  on  Dec.  \2  caused  the  death  of 
at  least  13  men  and  the  injury  of  many 
others.  The  charge  consisted  of  51  holes, 
spread  over  a  large  area,  and  according  to 
the  press  dispatches,  the  last  hole  was  be- 
ing charged  when  it  exploded,  the  concus- 
sion setting  off  the  rest  of  the  charges. 


Bids  were  opened  Dec.  1  by  the  Board 
of  Water  Supply,  of  New  York  City,  for 
contracts  Xos.  36  and  37.  for  constructing 
the  north  half  of  the  Walkill  pressure  tun- 
nel. Booth  &  Flinn,  Pittsburg,  Pa.,  at  ?3.- 
365,000,  was  low  bidder. 


The  excavation  on  the  Isthmian  Canal 
during  Xovcmber  amounted  to  2,920,494  cu. 
vds. 


Method  of  Making  Rubber  Pipe  Joints 
With  Some  Costs.* 

BV     ROllERT     SPVKK     WKSTON.t 

During  the  past  winter  in  Europe  the 
writer  noticed  that  much  water  pipe  was 
being  jointed  with  pure  rubber  rings  in 
place  of  the  customary  lead  and  yard.  It 
is  thought  that  this  simple  process  might 
be  of  interest  and  use  to  the  members  of 
this  association.  The  process  was  very 
simple.  The  rubber  ring  was  slipped  over 
the  spigot  end  of  the  pipe,  the  spigot  of 
this  pipe  w-as  then  forced  into  the  bell  of 
the  next  pipe  by  means  of  a  long  lever, 
compressing  the  rubber  between  the  iron 
surfaces  and  making  a  very  tight  joint. 
Clay  was  then  forced  into  the  remaining 
space  and  the  job  was  done. 

The  following  information  was  obtained 
regarding  this  method  of  jointing.  To 
begin  with,  the  "Normal"  pipe  of  the 
rcrcin  dcutschcr  Ingciiicurc  has  the  form 
shown  in  Fig.  1. 

The  thickness  of  the  shell  of  this  normal 
pipe  is  determined  by  the  formula 
d  =  G.O  +  0.001  X  D  X  .-1  =  thickness  in 

millimeters, 
where 

D  =  inside  diameter  in  millimeters. 
A  =  testing     pressure     of     20     atmo- 
spheres. 

The  German  pipe  is  inade  in  more  sizes 
than  is  customary  in  this  country.  A  few 
of  the  dimensions  of  the  "Normal"  pipe 
corresponding  to  the  standard  New  Eng- 
land Water  Works  Association  pipe  diam- 
eters, and  expressed  in  equivalent  United 
States  units  of  measure,  are  given  in 
Table  I. : 

TABLE   I. 

T.\ELE     I. — Sizes     of     German     ■'Xorm.vl' 

Pipe. 
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4         100       4.65       9.9       5.24     3.46  0.30 

6         150       6.69       9.9       7.28     3.70  0.30 

8        200       8.75       9.9       9.37      3.94  0.32 

10        250      10.78      11.1      11.44     4.05  0.33 

12        300      12.82      13.1      13.10     4.13  0.33 

14        350      14.88      13.1      15..J3     4.21  0..33 

16        400      16.89      13.1      17.64     4.33  0.37 

18        450      18.90      13.1      19.63     4.41  0.37 

20        500     20.93      13.1      21.73     4.53  0.39 

24        600     24.97      13.1      2.5.78     4.72  0.41 

.30        7.50     31.10      13.1      31.98     5.00  0.43 

.36        900     37.20     13.1     38.18     5.31  0.49 

48      1.200     49.40      13.1      50..52     5.90  0.51 

It  will  be  noted  that  the    "Normal"  pipe 

differs   in  many  particulars   from  the  New 

England    Water    Works    .Association  stan- 
dard pipe,  e.  g. : 

First.   There   is  neither  lead  on   the   end 


o£  this  spigot  nor  retention  spaces  for  the 
lead  in  the  bell. 

Second.  The  socket  is  deeper,  and  there 
is  a  shoulder  in  the  bell  which  serves  the- 
purposes  of  the  lead  on  the  New  England 
Water  Works  Association  standard  pipe. 

Third.  The  increase  in  dimensions  of 
socket  vary  more  uniformly  with  the  in- 
crease in  diameter  of  the  pipe. 

Fourth.  Should  the  shell  of  the  pipe  be- 
thickened  the  outside  diameter  remains- 
constant. 

In  thickness  of  shell,  the  German  pipe 
lies  between  classes  A  and  B  of  the  New 
England  Water  Works  Association  stan- 
dards. 

The    German    pipe    is    recommended    for 


EncjrCOnfr. 


Fig. 1. 


general  use  with  pressures  varying  front 
60  to  105  lbs.  per  sq.  in. 

Pipe  for  use  w-ith  rubber  rings  should 
not  have  the  retention  space  cast  in  the 
bell,  and  the  spigot  may  have  a  groove  0.2" 
in.  deep  to  prevent  the  ring  slipping  dur- 
ing process  of  jointing.  This  groove  is. 
sometimes  omitted.  The  pressure  which 
the  joint  will  withstand  depends  upon  the 
degree  of  compression,  and  consequently 
the  holding  friction  of  the  rubber  ring. 
The  groove  permits  a  thicker  ring  to  be 
used  than  is  possible  without  it. 

The  following  sketch  (Fig.  2)  shows 
how  "Standard"  pipe  may  be  adapted  for 
use  with  rubber  rings,  and  the  degree  of 
compression  to  which  the  ring  would  be 
subjected    in    practice.      The    thickness    of 


/ 


% 


Fig.  2. 


•National     Watrr     Works       Companv       vs. 
Kansas   City.    62    Federal    Reporter.    853-869. 
tSee  also   pages   113.i.    1136.    1139   et   seq. 


*A    paper    read    before    the    New    England 
Water  Works  Association. 
tSanitary  expert.   Boston,  Mass. 


the  ring  before  compression  should  be 
twice  the  width  of  the  joint.  The  inside 
diameter  of  the  rings  should  be  somewhat 
less  than  the  outside  diameter  of  the  pipe, 
that  they  may  be  held  in  place  by  their 
own  elasticity  during  the  processes  of 
jointing. 

The  sizes  of  the  rings  for  pipes  of 
classes  \,  B.  and  C  would  be  as  show-n  by 
Table  II. 

The  rubber  rings  used  should  be  of  the 
best  pure  gum.  preferably  the  variety 
known  as  Para  gum.  They  cost  from  $2..50 
to  $3  a  pound  at  present  prices,  and  are 
usually  made  of  pure  gum  rods,  butt- 
jointed  and  vulcanized.  Their  cross  sec- 
tion   is    circular.     Rings   of   hemp    coated 
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with  rubber  have  been  tried,  but  arc  not 
to  be  recommended  because  of  their  low 
•elasticity,  upon  which  the  tightness  of  the 
joint  <lepciids. 

The  comparative  costs  per  joint  of  lead 
and  rubber  joints  may  be  estimated  as  fol- 
lows (Tal)le  111.),  assuming  lead  to  cost 
■5  cts.  and  rubber  $3  a  pound,  and  using 
New    England    Water    Works    Association 


TABLE  II. 

Oiam.     Inside  Diam. 

Thickness 

Weight  of 

of  Pipe, 

of  Ring, 

of  Ring, 

Ring, 

Ins. 

Ins. 

Ins. 

Lbs. 

4 

4.0O 

0.80 

0.13C 

■t! 

6.0O 

0.80 

0.195 

8 

8.50 

0.80 

0.247 

10 

10.25 

0.80 

0.294 

12 

12.25 

0.80 

0.348 

14 

14.25 

0.80 

0.401 

16 

16.25 

1.00 

1.437 

18 

18.00 

1.00 

1.582 

20 

20.00 

1.00 

1.747 

24 

24.00 

1.00 

2.081 

30 

30.00 

1.00 

245 

36 

36.00 

1.00 

3.08 

standard  pipe  without  the  retention  space : 
It  will  be  noted  that  up  to  and  including 
14-in.  pipe  the  rubber  joint  is  a  little 
cheaper,  even  without  allowing  for  the 
cost  of  bell-holes  not  needed  for  joirtting 
•with  rubber  rings.  There  is  no  reason 
why  the  width  of  joint  for  pipe  16  ins.  in 
•diameter  and  above  could  not  be  reduced 
to  0.45  in.,  or  even  0.40  in.,  when  the  cost 


TABLE  III. 

COMP.\R.\TIVE     COSTS     OF 

LEAD 

AND     RUBBER 

PIPE   JOINTS. 
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4 

0.40 

$0.54 

10.48 

$0.09 

$0.63 

$0.57 

6 

0.40 

0.86 

0.58 

0.12 

0.98 

0.70 

8 

0.40 

0.97 

0.74 

0.15 

1.12 

0.89 

10 

0.40 

1.21 

0.88 

0.20 

1.41 

1.08 

12 

0.40 

1.48 

1.05 

0.24 

1.72 

1.29 

14 

0.40 

1.78 

1.20 

0.30 

2.08 

1.50 

16 

0.50 

2.08 

4.31 

0.36 

2.44 

4.67 

18 

0.50 

2.39 

4.75 

0.42 

2.81 

5.17 

20 

0.50 

2.68 

5.24 

0.48 

3.16 

5.72 

24 

0.50 

3.00 

6.25 

0.60 

4.20 

6.85 

30 

0.50 

5.30 

7.34 

0.90 

6.20 

8.24 

36 

0.50 

6.51 

9.24 

1.17 

7.68 

10.41 

of  rubber  joints  would  be  less  than  that 
of  lead  joints,  as  shown  in  Table  IV. : 

The  advantages  and  disadvantages  of 
the  rubber  joint  may  be  stated  as  follows: 

One  of  its  chief  advantages  is  that  it  is 
■extremely  flexible.  The  rubber  ring  is 
midway  in  the  bell  and  therefore  at  the 
axis  of  movement.  Therefore  no  serious 
unequal   compression   of   the   ring  can    re- 


sult if  the  pipe  be  thrown  out  of  line.  The 
joint  is  almost  perfectly  tight  and  needs 
no  calking;  it  may,  therefore,  take  the 
place  of  flanged  pipe  for  suction  mains 
connecting  tube  wells.  In  such  cases  the 
position  of  the  branches  may  be  adapted 
to  suit  the  wells.  This  is  often  a  great 
convenience  because  it  is  impracticable  in 
all  cases  to  sink  wells  in  exact  predeter- 
mined positions.  Pipe  with  rubber  joints 
is  easier  to  lay  on  account  of  these  ab- 
sence of  bell-holes  and  the  simplicity  of 
the  jointing  tools.  There  is  less  breakage 
of  pipe  due  to  settlement  of  earth.  It  re- 
sists electrolysis  most  efficiently.  The  rub- 
ber joint,  on  the  other  hand,  has  not  been 
used  for  high  pressures.  How  much  pres- 
sure it  will  withstand  could  not  be  ascer- 
tained. It  is  in  use  in  systems  which  carry 
50  lbs.  pressure,  and  probably  could  be 
used  for  pressures  considerably  higher. 
The  joints  appear  to  be  durable.  If  ex- 
posed to  air,  rubber  absorbs  oxygen,  loses 
its  elasticity,  and  becomes  hard  and  use- 
less. Compressed  in  a  pipe  joint,  however, 
it  is  preserved.  A  ring  removed  after  18 
years  of  service  was  apparently  as  good  as 
new.  It  would  be  more  durable  in  contact 
with  ground  water  than  with  surface 
water. 

Many     German    and     European    supplies 

TABLE  IV. 

COMPARATIVE    COSTS    OF      LEAD      AND      RUBBER 

PIPE   JOINTS    FOR    PIPE    16    INS.    AND    0\T;R 

IN       DIAMETER,       HAVING      A       JOINT 

SPACE     0.40     INS.     WIDE. 

Cost  of  Joint. 
Diameter   of   Pipe.   Ins.          Lead.  Rubber. 

16     $-2.44  $1.89 

18     2.81  2.11 

20     3.16  2.31 

24     4.20  2.82 

30 6.20  3.56 

36    7.68  4.13 

are  from  wells  driven  in  gathering  grounds 
located  above  the  level  of  the  city.  In 
several  instances  the  water  is  siphoned 
from  the  wells  to  the  distributing  reservoir 
by  means  of  rubber-jointed  pipe.  The  pro- 
posed new  water  supply  of  Prague  con- 
templates such  a  line  from  the  mountains 
several  miles   distant   from   the   city. 

This  paper  is  written  with  the  hope  that 
some  members  of  this  association  may  try 
these  joints  and  determine  their  worth  un- 
der the  conditions  of  American  water- 
works practice.  While  not  at  all  new,  they 
have  not  been  tried  in  this  country  to  any 
great  extent.  The  writer  wishes  to  thank 
Dr.  A.  Thicm,  C.  E.,  and  Mr.  A.  Lang,  C. 
E.,  of  Leipsic,  for  information  regarding 
the  use  of  this  joint. 


Much  ititerest  is  being  manifested  in  the 
cement  show  of  the  Northwestern  Cement 
Products  Association,  to  be  held  March  2. 
3  and  4  at  Minneapolis.  Minn.  Four  loving 
cups  have  already  been  donated  and  will  be 
awarded  to  exhibitors. 


The  Field  for  Office  Engineers. 

iiv  DAVID  R.  Cooper.* 

The  organization  of  large  modern  engi- 
neering forces  opens  a  comparatively  new 
field  for  engineers.  In  a  general  sense  it 
may  be  considered  as  the  field  of  another 
specialist  but  in  the  strictest  sense  it  is 
pre-eminently  the  field  of  the  generalist. 
It  is  the  field  of  the  specialist  in  the  sense 
that  comparatively  few  engineers  are  quali- 
fied to  enter  the  field,  owing  principally  to 
the  generality  of  the  qualifications  requir- 
ed, but  these  same  conditions  limit  the 
number  of  available  engineers  for  such  po- 
sitions to  those  who  have  had  the  broad- 
est kind  of  experience,  thus  making  it  pe- 
culiarly the  field  for  the  engineer  with 
general  education,  training  and  experience. 

The  need  for  office  engineers  has  not 
been  felt  until  the  last  few  years,  in  which 
most  of  our  large  engineering  forces  have 
sprung  into  existence.  Previous  to  this 
time  engineers  have  had  to  do  more  or 
less  of  the  work  of  the  modern  office  en- 
gineer, but  in  such  instances  the  work  has 
been  considered  and  executed  simply  as  in- 
cidental to  the  more  important  duties  of 
the  engineer,  and  it  was  not  considered 
necessary  to  have  a  special  man,  who 
should  be  an  engineer,  to  do  this  work. 
But  with  the  organization  of  such  large 
modern  engineering  departments  as  those 
of  the  Board  of  Water  Supply  of  New 
York  City,  the  New  York  Central  R.  R. 
the  Pennsylvania  R.  R..  and  many  other 
large  engineering  forces  of  the  country, 
the  heads  of  various  departments  realized 
that  they  were  spending  a  large  part  of 
their  time  attending  to  matters  that  took 
iTiuch  time  from  their  regular  work  and 
the  need  for  office  engineers  became  ap 
parent.  It  was  evidently  necessary  to  the 
economical  execution  of  the  work  of  these 
large  engineering  departments  to  have 
competent  engineers  who  should  devote  all 
of  their  time  to  the  adininistration  of  office 
details,  and,  as  it  were,  co-ordinate  the 
business  and  technical  ends  of  the  organi- 
zation. 

No  engineer  could  devote  his  best  ef- 
forts to  the  solution  of  intricate  engineer- 
ing problems  in  his  office  and  at  the  same 
time  carry  on  correspondence  with,  receive 
reports  from,  and  issue  instructions  to  a 
large  field  force,  with  any  marked  degree 
of  efficiency  in  his  particular  line  of  work. 
The  connecting  link  in  the  strong  chain  of 
perfect  organization  is  the  office  engineer, 
who  comes  between  the  office  and  field 
men,  between  the  technical  branch  and  the 
business  branch  of  the  engineering  depart- 
ment itself,  and  between  the  engineering 
department  as  a  whole  on  the  one  hand 
and  the  executive  or  administrative  depart- 
ment or  the  public  on  the  other  hand.  Evi- 
dently the  broader  the  experience  a  man 
has  the  better  he  is  qualified  for  such  a  po- 
sition,   and    hence   the   difficulty   that   engi- 


•Assistant    Engrlneer.    State  Water   Supply 
Commission,    Albany,   N.    T. 
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iieering   departments   experience   in   getting 
men  for  snch  positions. 

As  to  the  qualifications  for  a  good  office 
engineer,  they  are  many  and  varied,  de- 
pending somewhat  of  course  upon  the 
scope  of  work  being  done  by  the  depart- 
ment in  which  he  is  employed.  In  the 
first  place  he  should  be  a  good  engineer, 
the  most  important  attribute  of  which  is 
good  practical  "common  horse  sense"  and 
judgment,  added  to  the  necessary  mathe- 
matical framework.  Most  experienced  en- 
gineers have  these  qualifications  or  they 
would  not  have  survived  in  the  profession 
long  enough  to  be  considered  experienced. 
Hence  the  choice  of  an  oflBce  engineer 
must  be  based  on  other  considerations.  In 
general,  the  office  engineer  should  be  as 
capable  of  taking  interest  in  and  under- 
standing the  work  of  the  man  who  is  tak- 
ing boring  samples  for  a  dam  site  at  some 
isolated  place  in  the  mountains,  as  he  is 
of  understanding  the  importance  of  com- 
puting the  stresses  in  a  bridge  truss.  In 
other  words  he  should  be  broad  minded 
and  a  man  of  unbiased  judgement  to  whom 
every  branch  and  detail  of  engineering 
work  is  of  some  interest  in  order  that  he 
may  appreciate  the  relative  importance  of 
all  parts  of  the  work  of  the  engineering 
department  to  such  a  degree  as  to  deal 
with  each  part  of  the  work  with  the  proper 
degree  of  consideration,  and  with  due  re- 
spect for  its  relative  importance. 

Owing  to  the  nature  of  his  duties,  a 
good  office  engineer  must  be  endowed  with 
a  certain  amount  of  executive  ability,  that 
be  may  effectively  direct  such  subordinates' 
as  he  may  require  to  assist  him  in  his 
work.  In  addition  to  these  most  impor- 
tant attributes  he  must  be  neat  and  syste- 
matic, for  the  sake  of  neatness  and  sys- 
tem if  for  no  better  reason.  He  should 
also  be  original  to  a  certain  degree,  since 
the  position  he  fills  is  one,  the  limit  of 
whose  duties  and  obligations  are  not  fixed 
as  yet  by  a  universal  code  of  rules,  which 
fact  may  result  at  any  time  in  his  being 
called  upon  to  perform  duties  with  which 
he  is  unfamiliar.  Originality  would  often 
enable  him  to  accomplish  the  desired  end. 
Then  too.  he  must  be  careful  even  to  the 
degree  of  being  painstaking,  for  in  his 
dealings  with  more  than  one  department  if 
is  quite  probable  that  he  will  be  subject  to 
a  great  deal  of  blame  and  criticism.  He  is 
of  course,  responsible  for  the  proper  nego- 
tiation of  business  with  other  departments 
or  outside  concerns,  hence  has  numerous 
opportunities  to  make  errors  such  as  the 
misinterpretation  of  the  subject  matter  and 
a  resultant  misrepresentation  of  the  facts 
to  the  second  party  to  the  negotiation.  For 
this  same  reason,  perhaps,  one  of  the  most 
important  qualifications  of  a  successful  of- 
fice engineer  is  that  he  should  be  of  a 
cheerful  disposition  and  especially  fond 
of  the  varied  duties  he  has  to  perform.  The 
position  is  properly  classed  as  a  "thankless 
job"  in  the  sense  that  the  portion  of  cen- 
sure and  criticism  is  very  likely  to  exceed 
the   commendations   and   appreciation.     On 


the  otlier  hand  there  is  no  better  oppcrtun- 
ity  in  an  engineering  force  for  a  man  to 
make  his  qualifications  known.  The  posi- 
tion has  some  iVnportant  advantages  on 
this  account  as  will  be  referred  to  later. 

With  reference  to  the  education  of  an 
office  engineer,  it  is,  of  course,  desirable 
that  he  be  a  technical  graduate  although 
this  qualification  is  less  essential  in  this 
position  than  in  any  other  responsible  po- 
sition in  an  engineering  organization.  A 
good  course  in  mathematics  is  essential, 
but  of  two  inen  who  arc  equally  qualified 
so  far  as  mathematics  is  concerned,  the 
one  being  a  technical  graduate  and  the 
other  not  a  graduate,  but  a  man  fully 
qualified  otherwise  to  fill  the  position,  the 
duties  of  the  position  are  so  varied  that 
the  non-graduate  may  frequently  be  bet- 
ter qualified  for  the  position  than  the 
graduate,  considering  such  qualifications 
as  executive  ability,  systematic  methods, 
etc.  Everything  else  being  equal  the  man 
who  has  had  some  education  along  com- 
mercial lines  such  as  banking,  bookkeep- 
ing, or  accounting,  would  have  the  advan- 
tage owing  to  the  fact  that  some  knowl- 
edge of  such  things  would  assist  mate- 
rially in  the  execution  of  his  duties. 

Of  quite  as  much  importance  as  his  per- 
sonal and  educational  qualifications  are 
the  qualifications  gained  by  the  practical 
experience  of  the  engineer  who  would  fill 
this  position.  In  general  it  may  be  said 
that  the  broader  his  experience  the  better. 
However,  the  required  scope  of  his  ex- 
perience depends  mostly  upon  the  class 
and  extent  of  engineering  work  being  done 
by  the  department  in  which  he  is  employed. 
Every  other  consideration  being  equal,  a 
firm  of  hydro-electric  engineers  would  pre- 
fer a  man  with  experience  iif  water  power; 
a  railroad  would  prefer  a  railroad  engi- 
neer. But  as  previously  stated,  the  need 
for  office  engineers  is  felt  mostly  in  large 
engineering  departments,  where,  however 
special  may  be  the  lines  of  interest  of  the 
department,  there  is  necessarily  a  certain 
amount  of  work  to  be  done  that  requires 
for  its  execution  at  least  a  superficial 
knowledge  of  .most  every  branch  of  engi- 
neering work.  The  larger  the  organiza- 
tion the  more  general  will  be  the  scope 
of  the  work  and  the  more  different 
branches  of  engineering  will  be  involved. 
Consequently  it  woul.d  seem  that  in  most 
cases  it  is  imperative  that  the  office  engi- 
neer should  have  had  some  practical  ex- 
perience in  several  different  lines  of  engi- 
neering work. 

Considering  also  the  scope  of  his  duties, 
it  seems  that  his  general  experience  and 
training  in  lines  other  than  engineering 
are  well  worthy  of  consideration.  For 
example,  part  of  his  duties  being  in  con- 
nection with  the  office  records  of  the  engi- 
neering department,  any  experience  that 
he  ma>'  have  had  in  connection  with  in- 
dexing or  filing  systems  should  be  of  prac- 
tical value  in  his  work.  A  knowledge  of 
bookkeeping  would  also  be  of  service.  So 
also    would    the    knowledge    of   any   other 


branch  of  commercial  methods  be  useful, 
the  scope  of  his  duties  being  so  varied  that 
most  any  business  experience  he  may  have 
had  would  be  of  value  in  his  work. 

As  stated  before  in  a  general  way,  the 
duties  of  the  office  engineer  are  necessar- 
ily miscellaneous.  To  him  falls  the  duty 
of  administering  all  office  details,  many 
of  them  matters  that  it  would  be  difficult 
to  say  were  engineering  or  not  engineer- 
ing. He  has  supervision  of  all  the  ac- 
counts and  records  of  the  engineering 
department.  In  a  new  organization  it  be- 
comes his  duty  to  devise  filing  and  index- 
ing systems  for  all  office  records,  such  as 
drawings,  computations,  field  notes,  cor- 
respondence, etc.  In  an  office  already 
established  it  is  his  duty  to  supervise  the 
operation  of  the  filing  and  indexing  sys- 
tems. If  the  department  issues  bulletins, 
catalogues,  or  reports,  or  any  other  pub- 
lication, the  office  engineer  is  required  to 
edit  the  manuscript. 

The  reports  from  field  parties  are  re- 
turned to  the  office  engineer,  who  makes 
the  proper  disposition  of  such  things,  usu- 
ally after  consulting  with  the  head  of  the 
department  or  part  of  the  deparmient  most 
interested.  Oftentimes  some  representa- 
tives of  the  department  may  be  operating 
in  the  field,  and  their  entire  direction  is 
delegated  to  the  office  engineer.  Any  draw- 
ings in  the  nature  of  office  records,  such 
as  progress  maps  of  surveys,  or  progress 
profiles  of  earthwork,  are  made  under  the 
supervision  of  the  office  engineer.  If  the 
department  is  investigating  some  engineer- 
ing problem  and  wishes  to  know  what 
others  have  done  along  the  same  lines,  the 
office  engineer  makes  research  for  such 
information  as  is  available,  abstract  re- 
ports, and  himself  submits  a  report  to  the 
head  of  the  engineering  department.  In 
short,  the  office  engineer  has  duties  so 
varied  even  among  different  engineering 
organizations  that  it  is  difficult  to  say  just 
what  the  limit  of  his  duties  should  be. 
Be  that  as  it  may,  the  need  for  such  a 
man  in  an  engineering  organization  is  be- 
ing felt  more  strongly  every  year,  and  it 
appears  that  the  demand  is  on  the  increase. 

The  question  as  to  what  will  be  the 
future  of  the  office  engineer  is  perhaps 
difficult  to  answer  at  this  time,  but  it 
seems  safe  to  predict  that  it  is  only  a  ques- 
tion of  a  few  years  until  he  will  be  an  in- 
dispensable part  of  the  organization  of 
every  engineering  force.  Perhaps  young 
men  will  be  entering  our  colleges  with  the 
intention  of  becoming  office  engineers. 
Their  course  in  college  will  be  varied 
somewhat  from  the  existing  courses.  They 
will  study  more  different  branches  of  en- 
gineering, but  will  study  them  less  in  de- 
tail. Skill  in  English  composition  and  the 
ability  to  express  their  ideas  in  clear, 
forcible  English  will  be  an  essential  part 
of  their  training.  Perhaps  short  courses 
in  commercial  branches  will  be  included. 

The  prospects  of  the  office  engineer  for 
advancement  are  \"ery  promising.  The 
position  is  the  natural  stepping  stone  from 
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.111  ciigiiiccring  to  an  executive  or  atlminis- 
irativc  position.  As  such,  it  is  through 
this  position  that  the  engineer  may  expect 
most  naturally  to  advance  to  such  a  posi- 
tion as  that  of  general  manager  of  a  rail- 
road, for  instance.  It  is  a  well-known  fact 
that  such  positions  requiring  men  with  ex- 
ecutive ability  and  business  experience  are 
much  more  remunerative  on  the  basis  of 
comparative  mental  ability  than  engineer- 
ing positions.  It  seems  probable  therefore 
that  engineers  will  use  this  position  as  a 
means  of  advancement  to  a  position  for 
which  they  would  be  unable  to  demon- 
strate their  fitness  were  it  not  for  the 
position  of  office  engineer. 


The    Method    and  Cost  of  Removing 
a  Suspension  Bridge. 

.■\  highway  bridge  was  built  in  187.5  for 
the  city  of  Minneapolis,  across  the  Mis- 
sissippi. It  was  torn  down  in  1890  by  con- 
tract. The  span  was  670  ft.,  and  it  car- 
ried a  20  ft.  roadway  flanked  on  each  side 
by  a  fi  ft.  sidewalk.  The  towers  were  of 
masonry.  Each  of  the  two  main  cables  was 
10  ins.  diameter,  containing  3,150  No.  9 
wires.  Each  of  the  two  sidewalk  cables 
contained  450  No.  9  wires.  The  floor  sys- 
tem was  wood.  There  were  4  lines  of 
stiflfening  Howe  trusses,  t)  ft.  deep.  The 
original  cost  of  this  bridge  was  as  fol- 
lows : 

Towers    $41,0t)0 

Anchorages     20,500 

Wires     30,000 

Erection    27,000 

Drawing  for  patterns,  etc 1,250 

Engineer    7,750 

Total     $127,500 

Approaches    71,500 

Total     $199,000 

The  No.  9,  hard  drawn  charcoal  wire 
cost  5%  cts.  per  lb.  f.  o.  b.  Trenton,  N.  J. 

The  following  were  the  quantities  in- 
volved  in   removing  this   bridge : 

1,928    ft.    10-in.    cable 330,000  lbs. 

1,928  ft.  4-in.  cable 61.000  lbs. 

Suspenders  and   stays 34.000  lbs. 

Iron   rods    (laterals,  suspenders, 

etc.),  ties   and   bolts 31,000  lbs. 

Cast  iron  washers,  splice  plates, 

angle    blocks,    etc 50,000  lbs. 

Total    metal    506,000  lbs. 

Lumber     180,000  ft.  B.  M. 

Limestone   masonry   1,4.32  cu.  yds. 

The  towers  and  anchor  piers  were  re- 
moved to  a  depth  of  2  ft.  below  the  street 
level. 

In  taking  down  the  cable  it  was  found 
best  to  cut  a  bunch  of  wires  at  both  sides, 
and  then  loosen  the  bunch  as  far  as  pos- 
sible from  the  rest  by  inserting  iron  bars 
and  working  tb.ese  bars  along  the  cable. 
Then  each  wire  was  pulled  out  by  a  winch 
driven  by  an  engine.     The  winch  was  pro- 


vided with  a  reel  large  ciioukIi  to  hold 
a  wire  975  ft.  long.  The  crew  engaged 
in  taking  down  the  cables  was  as  follows: 

4  laborers   at   $1.75    $7.00 

1  foreman    3.00 

1  team     3.50 

1  engine   and   engincman 5.00 

Coal,   oil,   etc 2.00 


10  per  cent  on  tools,  etc. 


$20.50 
.     2.00 


Total    $22..50 

It  cost  31  cts.  per  wire  to  remove  a 
sidewalk  cable.  It  cost  22  cts.  per  wire  to 
remove  the  first  main  cable,  and  18%  cts. 
per  wire  for  the  second  cable.  Since  each 
wire  weighed  50  lbs.,  the  cost  was  0.4  ct. 
I)cr  lb.  when  it  cost  atuaverage  of  20  cts. 
per  wire. 

The    actual    cost    to    the    contractor    for 
taking  down  the  bridge  was  as  follows : 
Taking   down    and    storing    1.300   cu. 

yds.    masonry    $1,400 

Taking  down  superstructure   1,498 

Total    $2,898 

Since  there  were  506,000  lbs.  of  iron  in 
the  superstructure,  beside  180  M.  of  lum- 
ber, it  is  seen  that  it  cost  less  than  0.3 
ct.  per  lb.  to  take  down  the  superstruc- 
ture. 

It  cost  $1.10  per  cu.  yd.  to  take  down  and 
store   the  limestone  masonry. 

Mr.  F.  W.  Cappelen  is  authority  for  the 
foregoing  data. 


.Mr.  .Ii>lui  .1.  Kii.-'Hi'll,  Hlncc  April  1  In  charge' 
of  the  Aurora  (III.)  illvlalnii  of  the  Chicago. 
Burlliim<jn  &  yulney  K.  R.  lias  resigned  to- 
aceept  u  iiosltlon  In  ehargu  of  construction 
work  fur  Ih*-  Si>okane.  Portland  &  Seattle 
R.   H..  with  head<iuarter8  at  Portland,  Ore. 

Mr.  Kills  Soper  has  resigned  hl.s  position 
as  Vice  President  of  the  Hunt  Knglncerlng 
Co..  lola.  Kan.,  and  Supcrintc-ndrnt  of  the 
Dlxli-  Portland  Ci'in<nt  Co.,  South  Pittsburg, 
Tenn.,  to  become  President  of  the  Sopor 
Co..  with  headquarters  at  1110-11  Kord  BIdg., 
Detroit.  .Mich.  The  Soper  Co.  has  been  or- 
ganlzt;d  for  the  purpose  of  dealing  In  all 
standard  cement  machinery  and  doing  gen- 
eral cement  engineering  work.  The  officers 
are:  Ellis  Soper.  Detroit.  Mich..  President; 
H.  G.  Hamilton,  Youngstown.  O..  Vice  Pres- 
ident; W.  J.  Thompson.  Youngslown,  O., 
Secretary  and  Treasurer. 


Persanals. 

Edward  F.  C.  Young.  President  of  the 
Joseph  Dixon  Crucible  Co.,  died  Dec.  6  at 
his  home  in  .f^rsey  Cit>',  N.  J.,  from  cancer. 
Carroll  L.  Treat,  of  the  firm  of  Wood, 
Treat  &  Davis,  Railroad  Contractors,  died 
Dec.  5.  at  the  Franklin  Hospital,  Franklin, 
Pa. 

McDaniel  &  Trimmer  have  opened  oflSces 
in  Vermillion,  S.  Dak.,  where  they  will  en- 
gage in  the  practice  of  civil  engineering  and 
architecture. 

Mr.  E.  G.  Hopson.  Supervising  Engineer  of 
the  Pacific  Division  of  the  U.  S.  Reclama- 
tion Service,  sailed  for  Europe  recently,  and 
expects  to  be  abroad  during  December  and 
January. 

Mr.  George  T.  Prince,  formerly  Ctiief  Engi- 
neer of  the  Denver  Union  Water  Co.,  of  Den- 
ver. Colo.,  has  opened  offices  in  the  Symes 
Bldg..  Denver,  where  he  will  engage  in  prac- 
tice as  a  consulting  hydraulic  engineer. 

Mr.  William  Kent,  formerly  Dean  of  the 
College  of  Applied  Science  at  Syracuse.  N.  T., 
will  on  Jan.  1  become  General  Manager  and 
Superintendent  of  the  pla.it  of  the  Sandusky 
Foundry  &  Machinery  Co.,   Sandusky.   O. 

Mr.  Samuel  W.  Stratton,  Director  Bureau 
of  Standards,  U.  S.  Department  of  Commerce 
and  Labor,  delivered  the  founder's  day  ad- 
dress at  the  12th  anniversary,  Dec.  1,  of  the 
Thomas  S.  Clarkson  Memorial  School  of 
Technology. 

Mr.  James  R.  Potter  and  Mr.  Russell  B. 
Smith  have  opened  offices  at  4  Coleman 
Bldg..  Philadelphia,  Pa.,  under  the  firm  name 
of  Potter.  Smith  &  Co.,  and  will  engage  in 
a  civil  engineering  and  contiucting  busi- 
ness. 

D.  D.  Waldo.  Resident  Engineer  in  charge 
of  State  highways  in  Western  New-  York, 
with  oflice  at  .-Mblon.  N.  Y..  died  Nov.  30 
after  a  short  Illness.  Mr.  Waldo  had  been 
connected  with  the  New  York  State  Engi- 
neering  Department   for   the    last    2h   yea  is. 

Mr.  Richard  I.  D.  Ashhridge.  formerly  a 
member  of  the  engineering  force  of  Phlladel- 
pliia.  Pa.,  has  been  selected  as  Chief  Engi- 
neer for  the  proposed  tunnels  to  be  con- 
structed under  the  Delaware  River  between 
Camden.  N.  J.,  and  Philadelphia. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines, 
tools  and  supplies  that  they  use.  In  sending 
for  catalogs  reviewed  or  advertised  in 
this  paper,  you  will  confer  a  favor  on  us 
if  you  will  write  direct  to  the  advertisers 
and  state  that  you  saw  the  catalog  men- 
tioned in  Engineeiung-Contractinc.  If 
you  are  in  the  market  for  tools,  machinery 
or  supplies,  tell  us  and  we  will  notify 
promptly  the  leading  manufacturers. 

No.  1013.  Fire  Proof  House.— Evlock  Eng. 
Co.,   90  West  St.,  New   Y'ork. 

A  bulletin  telling  of  the  construction  of  a 
fire  proof  house  built  of  Hinton  insulated 
hollow  burnt  tiles.  The  walls,  floors  and 
roof  can   be  made  of  this  construction. 

No.  1014.  Material  Handling  Devices. — 
Bergen  Point  Iron  Works,  149  Broadway, 
New  York. 

A  well  printed  50-page  catalog  devoted  to- 
a  description  of  the  unique  products  of  this 
company.  Dump  buckets  and  tubs,  concrete 
mixer  feeding  machinery,  small  dump  cars, 
and  a  low  dump  wagon.  Coal  handling  ma- 
chinery, gate  valves  for  bins,  and  guillotine 
gates,  larry  buggies,  stoking  devices  and 
other    products. 

No.  1015.  Portable  Air  Compressors. — .\1- 
lis-Chalmers  Co..   Milwaukee,   Wis. 

This  bulletin  illustrates  and  describes- 
briefly  the  electric  motor  driven  air  com- 
pressor plants  made  by  the  company  named. 
The  plants  consist  of  a  very  compact  ar- 
rangement of  motor,  compressor  and  air 
receiver  mounted  on  trucks  and  capable  for 
the  smaller  sizes  of  being  hauled  from  place 
to  place  by  hand.  Contractors  will  be  in- 
terested  in    these   plants. 

No.  1016.  A  Practical  Guide  for  Trans- 
'ormer  Testing. — Fort  Wavne  Electrle 
Works,   Fort  ^\'ayne,    Ind. 

This  47-page  pamphlet  introduces  its  sub- 
ject as  follows;  "Tlie  static  transformer  in 
mechanical  make-up,  while  one  of  the  sim- 
plest of  electrical  devices,  is  theoretically 
very  complicated.  In  nearly  all  publications 
issued  for  the  benefit  of  central  station  op- 
erators, relative  to  transformers,  tlie  matter 
is  presented  in  a  too  complicated  form  to  be- 
made  practical  use  of  and  appreciated  by 
the  practical  central  station  operator:  and  it 
is  the  object  of  this  publication  to  present. 
in  a  simple  manner,  methods  of  testing- 
which  will  assist  Central  Station  Engineers 
in  testing  out  transformers  of  any  make,  so 
that  they  can  determine  the  relative  value 
and  performance  of  same." 

The  pamphlet  appears  to  fulfill  the  pur- 
pose excellently,  giving  directions,  tables,, 
diagrams  and  form  sheets  for  recording  re- 
sults. 

No.  1017.  Hoisting  Engines. — The  John  F. 
Byers  Machine  Co..    Ravenna,    O. 

This  catalog  illustrates  and  gives  sizes. 
capacities,  etc..  of  a  full  line  of  hoisting  en- 
gines, general  locomotives,  derrick  cars,  der- 
rick irons,  hand  powers  and  blocks  and 
sheaves.  Contractors  and  iiuarrymen  should 
have  it  on   file. 

No.  1018.  Digging  (Vlachinery. — The  Hay- 
ward  Co.,  New  York.  N.   Y'. 

This  is  a  hand.«onHly  printed  and  illus- 
trated book  on  Ha,\-^\-ard  oninge  jieel  buck- 
ets, clam  slieli  buckets,  railroad  excavators, 
derrick  fixtures,  steel  tniveling  derricks. 
dreilges,  skid  excavators  and  coal  handling 
machiner>-.  The  illustmtlons  show  orange 
peel  ani  clam  shell  bucket  excavating  and 
coal  liantlling  outfits  of  a  great  variety  of 
styles.  Each  illustration  Is  aiocompanled  by- 
descriptive  text  which  often  gives  actual 
output   records   besides  describing  the   plant. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 

Bridges. 

'<ids  Open.                                               See  Issue. 

Dec.    16.  Columbus.    O Nov.  18 

Dee.    16.  Columliu."!.  () Nov.  2."> 

Dec.    17.  .Martinsville.    Va Dec.  16 

Ueo.    IT.   Pottawatomie.    Kan Dec.  16 

Dec.    18.  Cincinnati.     0 1-iec.     2 

Bee.     IS.   Sacrann-nto.    Cal Dec.  16 

Dec.    19.  Batesville,   Ark.    . .' Dec.    9 

Dec.    21.  Doylestown,    Pa Dec.     9 

Dec.    22.  Amsterdam.   N.    Y Dec.   Hj 

Dec.    23.   Lock    Haven.    Pa Dec.   16 

Dec.    24.  Sumner.    Wash I>ec.     2 

.Ian.      1.  Newport.   Ore Dec.  16 

-Jan.      .'i.  Fairport.    N.    T Dec.   16 

Jan.      8.  Salt  Lake  City.   Utah Dec.    9 

Jan.    12.  Geneva.    Xeb Dec.  16 

Jan.    12.  Rensselaer.   Ind Dec.  16 

Buildings. 

Dec.    16.  San   .lose.   Cal Nov.  2r. 

Dec.    16.  Oakland.    Cal Dec.     2 

Dec.    16.  Pensacola.    Fla Dec.     2 

Dec.    16.  Providence.    R.    I Dec.     9 

Dec.    16.  White    Plains,    N.    T Dec.     9 

Dec.    17.  Circleville,     O Dec.     2 

Dec.    17.  Harrisonburg,    Va Dec.    9 

Dec.    17.  Cleveland.    O Dec.     9 

Dec.    17.  New   York.    N.    Y Dec.  16 

Dec.    17.  New  York.   N.    Y Dee.  16 

Dec.    IS.  Madison.    Wis Nov.  18 

Dec.    IS.  Columbus.    O Dec.  16 

Dec.    19.  Passaic.    N.    J ]>ec.     2 

Dec.    19.  Carthage.    O Dec.     9 

Dec.    21.  Seattle.    Wash Nov.  18 

Dee.    21.  Chevenne,    Wyo Dec.     2 

Dec.    21.  Hot   Springs.    S.    Dak..: Dec.     2 

Dec.    21.  Covina.    Cal Dec.     2 

Dec.    21.  Belle  Plaine.   Kan Dec.     9 

Dee.    21.  Pensacola.   Fla Dec.  16 

Dec.     21.  New    York.    N.    Y Dec.   16 

Dec.    22.  Coldwater,    :\lich Nov.  IS 

Dec.    22.  Mount    Weather.    Va Dec.     9 

Dec.    22.  Ramona.    Okla Dec.     9 

Dec.     2.'!.  .lersev    Citv.    N     .1 Dec.     2 

Dec.    23.  Porte'rville.   Cal Dec.     9 

Dec.    23.  Buffalo.    N.    Y Dec.  16 

Dec.    23.  I'tica.   N.    Y Dee.   16 

Dec.    23.  Montreal.    Que Dec.  16 

Dec.    26.   .\mericus.  G.t Nov.  2ri 

Dec.    26.  San    .Tose.     Cal Dec.     2 

Dec.    2S.  Lake  Charles,  la Nov.  2:i 

Dec.    28.  Covina.  Cal Dec.     9 

Dec.    28.  Alexandria.    La Dec.  16 

Dec.     29.   .Al'on.    Ill N'lV.   f- 

Dec.    29.  Columbus.   O Dec.   16 

Dec.    30.  Moultrleville.    S.    C Dec.     9 

Dec.    30.  Vernon.    B.    C Dee.  16 

Dec.    31.  Fort   Howard.   Md Dec.     9 

.'an.      4.  S"oU  ste    .Marie.   .Mieh Nov.  2" 

Jan.      4.  Lisbon.   O Dec.     9 

.ran        .=;.  Nile«.    Mich Nov.   2n 

Jan.      .=;.  Frankfort.   Ky Dec.     9 

Jan,      6.  Paris,    111 Dec.     9 

Jan.      6    Fort   Slocum    N.   T Dec.     9 

.Tan.      6.   Fort    Myer.    Va Dec.  16 

Jan.      7.  Johnson   City.    Tenn Dec.     9 

Jan.      S,   Stillwater.    Okla Dec.  16 

Jan.      9,  Murfreeshoro,    Tenn Dec.     9 

Jan.    11.  Oainesville.   Fla Dec.  16 

Jan.    12.  Warren,   O Dec.  16 

Roads  and  Streets. 

Dec.    16.  Brooklyn.    X.    Y Dec.     9 

Dec.    17.  Newton.    N.    J Nov.  2n 

Dec.    17.  Fort   Mver.   Va Dec.     9 

Dec.    17.  Cleveland,    O Dec.     9 

Dec.    IS.  Zanesville.    O Dee.  16 

Dec.    21.  St.   Paul.    .Minn Nov.  55 


Dec. 

or! 

Dec. 

23. 

Dec. 

23. 

Dec. 

23. 

Dee. 

23. 

Dec. 

23. 

Dec. 

23, 

Dec. 

28. 

Dec. 

30. 

Dec. 

30. 

Dec. 

31. 

1  )ei-. 

31. 

Jan. 

2. 

Dec. 

16. 

Dec. 

16. 

Dec. 

17. 

Dec. 

18. 

Dec. 

IS. 

Dec. 

21. 

Dec. 

21. 

Dec. 

22. 

Dec. 

'>•> 

Dec. 

23. 

Dec. 

24. 

Dec. 

27, 

Dec. 

28, 

Dec. 

28. 

Dec. 

30. 

Jan. 

1. 

X'ick.sljurfi,    Miss Dec.  16 

Opelousas,   La Dec.  9 

Prinielon.    Ill Dec.   16 

Cleveland,    O Nov.  2.i 

Roanoke,    Va Dec.  9 

Pittsburg,    Pa Dec.  9 

Brooklyn,    N.    Y Dec.  16 

Brooklyn,    N.    Y Dec.  16 

Harrisburg,    Pa Dec.  16 

Anderson.    Ind Dee.  2 

Chambersburg.   Pa Dec.  16 

Greensburg,   Pa Dec.  16 

Kansas   City,   Mo Dec.  16 

Unionlown,    Pa Dec.  16 

Griffith.  Md Dec.  16 

Sewers. 

Baltimore.    Md Dec.  2 

Brooklyn,    N.    T Dec.  9 

Grand    Rapids,    Mich Dec.  16 

Louisville,    Kn' Dec.  2 

Columbus,    Ohio    Dec.  It: 

Green    Bay,    Wis Dec.  9 

Muskogee,    Okla Dec.  9 

Mt.    Vernon.    O Dec.  2 

Oxford.    Ohio    Dec.  16 

Louisville,    Ky Dec.  16 

Galveston.   Texas   Dec.  16 

Fort    Wayne.    Ind Dec.  16 

Pipestone.    Minn Dec.  2 

West   Allis.   Wis Dec.  li! 

Louisville.    K>' Dec.  ir. 

Erie,    Pa Dec.  IB 


Water  Supply. 


.Dec. 

9 

.Dee, 

16 

.Dec. 

10 

..Nov, 

2  ■ 

.Dec. 

9 

.Dec. 

16 

.  Dec. 

z 

Dec.  17.  Brooklyn,    N.    Y 

Dec.  17.   Havs,    Kan 

Dec.  19.  Fort  McKinley,  Me. 

Dec.  21.  Astoria.     Ore 

Dec.  21.  Astoria.    Ore 

Dec.  21.  Washington.    D,    C. . 

Jan.  12.  Conners\ille.    Ind. 


Miscellaneous. 

Dec.    16.  San  Jose.   Cal  . 

Power   Pl.ant.   Kic..  Nov.   2"' 
Dec.    17.  Fort    Strong.    .Mass., 

Garbage  Crematorv.  Dec.     2 
Dec.    17.  New  York,  N.   Y.. 

Pier  Work,  Dec.  16 
Dec.    21.  Pittsburg.   Pa., 

Stone  Steps.  Walk.  Etc..  Dec.   16 
Dec.    22.  Jefferson  tiarracks,   .\jo.. 

Electric  Li'rhting  System.  Nov.  2^) 
Dec.    22.  Cleveland,   Ohio. 

Retaining  Walls,  Dec.  16 
Dec.    24.  Fort   Morgan,   Ala.. 

Sea  Wall.   Dec.     2 
Dec.    28.  Winnipeg,  Man.. 

Electric  Plant.  Dec.     9 
Dec.    29.  More  Island,  Cal.. 

Wharf  Work,  Dec.   16 
Jan.      4.  Hartford,   Conn.. 

Street    Lightning,  Nov.   IS 
.Ian.      4.  Galveston,   Texas, 

Metal   Work.  Dec.   16 
Jan.      5.  Boston,  Mass., 

Refuse   Disposal.  Dec.  16 
Jan.      6.  West  Union,  la., 

Celk,  Dec.  16 
Jan.     IS.   Ottawa.    Ont.. 

Steamer.  Dec.     2 
Feb.    13.  Hawaii. 

Dry  Dock.  Dec.     9 

Excavation,  Earth  and  Rock 

Dec.     IS.   St.    John.   N.    B.. 

Dredging,  Dec.  16 
Dec.    21.  Webster  City.    la.. 

Ditch  Work.  Dec.     9 
Dec.    22.  Estherville,   la.. 

Ditch.  Nov.   IS 
Dec.    22.   Albanv.    N.    Y.. 

Bar?-   Canal    Work.  Dec.     2 
Dec.    29.   Burlington,   la.. 

Ditch  Work,  Dec.  16 
Jan.      9.   .Anoka.  Minn.. 

Ditch    Work.  Nov.  2^; 
Jan.      9.  Houston,  Texas. 

Drainage   Work,  Dec.  16 
.Ian.    I.'k   Mangum.    Okla.. 

Railroad   Grading.  Dec.   16 

Materials, Machines,Supplies,Tools.Etc. 

Dec. 


16.  New  York.  N.  Y.. 

Corporation  Cocks.  Dec.     9 
Dec.    17.  Washington.    D.    C. 

Pipe  Fittings.   Etc..  Dec.     9 
Dec.    17.  Grand  Rapids.  Mich.. 

Sluice  Gates,  Dec.  16 
Dec.    17.  New   York.  N.   Y.. 

Pike,  Etc..  Dec.  16 
Dec.    IS.  Warren.    Pa.. 

Gas  Engines.   Generators.  Dec.     9 
Pec.     18.  Williamsport.    Pa.. 

Fire  Hose.  Dec.  16 
Dec.    21.  National    Soldiers'    Home., 

Va Pumps,   Etc.,  Dec.     2 

Dec.    21.  Burrwood.    La.. 

Ice    Plant.    Etc.,  Dec.     2 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
.Ian. 
Feb. 


21. 
21. 
21. 
21. 
22. 
23. 
28. 
28. 
31. 

4. 

4. 
l.-i. 
22. 


Washington,  D.   C. 

Boilers,  Cement,   Etc., 
Hartford,  Conn., 

Fire    Hose, 
Pittsburg,  Pa., 

Valves,  Etc., 
Pittsburg,  Pa., 

Filing   Cabinets, 
Seattle,   Wash., 

Liumber. 
Kansas  City,  Mo., 

Pump,    .Motor,    Etc., 
Washington,   D.   C, 

Lumber,   Jacks.   ETtc. 
Camaguey,   Cuba., 

Pumping   Plant, 
Washington,   D.  C. 

Powder   Hoists. 
Fort   Monroe,   Va.. 

Engines.  Boilers,  Etc., 
Washington,   D.   C, 

Steel,  Iron,  Drills,  Etc., 
Portland,    ore.. 

Portland   Cement, 
Winnipeg,  Man.. 

Pump,   Motor. 

BIDS  ASKED 


Dec,  2 
Dec.  16 
Dec.  16 
Dec.  16 
Dec.  16 
Dec.  16 
Dec.  9 
Dec.  9 
Dec.  9 
Dec.  9 
Dec.  16 
Dec.  z 
Dec.     9 


Bridges. 


Bids  are  asked  on  following  work,  Ih* 
notes  being  arranged  alpliabetlcally  by 
states: 

Sacramento,    Cal I'ntil    2    p.    m..    Dec.    18, 

by  Win  H.  Il.imilton.  County  Clerk,  for 
ci.nsiructing  611  ft.  steel  bridge  in  Buckeve 
Valley   on   tile   Jackson    Road. 

Rensselaer,  Ind.  — Until  .Ian.  12.  by  Com- 
mLssioners  of  Jasper  and  Porter  Comities,  at 
Rensselaer,  for  the  construction  of  an  iron 
bridge  over  Kankakee  River.  J.  H.  Leather- 
man  is  .\uditor  Jasper  County. 

Pottawatomie,  Kan.— Tntil  noon,  Dec.  17, 
by  L.  M.  .Mullikin,  Clerk  of  Pottawatomie 
Township,  Ume.  Kan.,  for  building  stone 
,1  hutments  to  bridge  over  Sac  Branch  south. 

Geneva,  Neb.— Until  Jan.  12.  by  N.  F. 
Stanard.  Clerk  of  Fillmore  County,  for  ma- 
terial and  labor  for  constructing  all  county 
bridges  for  a  period  of  one  year. 

Amsterdam,  N.  Y.— Until  1  p.  m..  Dec.  22. 
b\'  W.  Barlow  Dunlap,  for  the  erection  of  a 
two-span  steel  bridge  across  the  .Schoharie 
Creek,  at  Fort  Hunter,  N.Y.,  and  two  con- 
crete abutments  and  one  pier.  Each  span  to 
be  22s  ft.   in  length. 

Fairport,  N.  Y. — Until  noon.  Jan.  5,  by  F. 
('.  Stevens.  State  Superintendent  of  Public 
Works.  Albany,  N.  Y..  for  Contract  No.  38, 
Erie  Canal,  Sec.  9.  for  constructing  the  su- 
perstructure, substructure  and  approaches 
for  a  liiuhway  bridge  at  Wappings,  2..'i  miles 
west  of  Fairport.  N.  Y..  .Station  2003-51. 

Newport,  Ore. — Until  Jan.  1.  by  County 
Court  of  Lincoln  County,  for  rebuilding 
bridge  of  Big  Elk  River  at  Elk  City:  bidders 
to  furnish  plans  and  specifications. 

Lock  Haven,  Pa. — Until  noon,  Dec.  23,  by 
Count.v  Commissioners.  James  \.  Wensel. 
Clerk,  for  constructing  steel  span  bridge  witit 
concrete  floor  over  Fisher  Creek  in  Porter 
Township.  Certified  check  for  $500  required 
with  bid. 

Martinsville,  Va.— Until  Dec.  17,  by  J.  R. 
Giegory.  City  Engineer,  for  construction  of 
iron  bridge  across  Smith  River  at  Satlerfleld 
Ford  site,  near  JIartinsville. 

Buildings. 

Bids  are  asked  on  following  work,  tne 
notes  being  arranged  alphabetically  oy 
"tates: 

Pensacola,  Fla.— Until  3^  p.  m..  Dec.  21  (ex- 
tension of  date),  by  F.  P.  Bingham,  Pensa- 
cola. .Secretary  Pensacola  Hotel  Co..  for  the 
general  construction  of  an  8-story  fireproof 
hotel  building.  W.  L.  Stoddart,  Architect, 
31  Union  Sciuare.  New  York  City. 

Gainsville,    Fla Until   3  ji.   m..  Jan.   11,  by 

lames  Knox  Taylor.  Supervising  Architect. 
Washington.  D.  C.  for  the  cfmstruetlon  (in- 
1  luiiing  plumbing,  gas  piping,  heating  appar- 
.'Mus.  el.'ctric  conduits  and  wiringt  of  the  U. 
.s.   post  office  at  Gainesville.  Fla. 

Alexandria,  La.— Until  Dec.  28.  by  Mayor 
and  Citv  Council,  for  erection  of  new  city 
iiall    building. 

Buffalo.  N.  Y.— Until  3  p.  m..  Dec.  23,  by 
T.  E.  .McGarr.  Secretary  State  Commission 
in  Lunacy.  -Vlhany.  N.  Y..  for  additions  to 
Elmwood  Building;  additional  verandas, 
wards  3.  4,  5  and  6;  boiler  room  roof  exten- 
sion: construction,  including  heating.  T>lumb- 
ing  and  electric  work,  at  the  Buffalo  State 
Hospital.  Buffalo.  Franklin  B.  Ware,  State 
Architect.  Albany,  N.  Y. 

New  York,   N,   Y Until   3  p.   m.,   Dec.   17. 

by  Park  Board.  Arsenal  Bldg.,  Central  Park, 
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for  erection  of  aUilltlon  to  Metropolitan  Mus- 
eum i>f  An,    for  III!'    Uodcori'Ulc  Collcctlnn. 

New  York.  N.  Y.     I'mll  2:W  p.  m..  1 17. 

l.y  Kiilii-ri  W.  Hfbb.Til.  (•oiiunlxHli.iHr  of 
t'hnrltiiM.  fiM  till'  rxi'iivalli'ii.  nmBuiiry.  stii-1 
mill  Iriin  work.  niotliiK  iiml  iiu-tul  work.  <nr- 
prnlrv.  flci'lrli'  work.  lo'iilInK  "'kI  vuntlliitliiK 
w.itk.'  pluinliInK  work  Mini  all  otiur  work.  B» 
H.-t  forth  In  till'  ilriiwIiiKs  and  spcilllc-atlons 
for  till-  consilrurllon  and  inlire  conipUdlon  of 
a  lubi-rouloHls  Intlrniary  for  the  Metropolitan 
lloHpital  Ulstrlcl.  Hlnckwoll's  Island.  Man- 
hattan. 

New  York,  N.  Y.— fntll  11  a.  m..  Dec.  21. 
hy  ('.  B.  J.  Snyder,  Superintendent  of  School 
IlidldlnRS,  for  several  contracts  for  alteia- 
tlons,  repairs,  etc.,  to  various  school  build- 
in  tts. 

Utica.  N.  Y.— fntll  3  p.  Ml..  LVc.  23,  by 
Slate  Connnlsslon  In  Lunacy,  T.  K.  MeGarr, 
Secretary.  Albanv.  N.  Y..  for  reconstruction. 
Ward  Nil.  4.  IniludInK  lieallnK,  pluniblnK  and 
electric  work;  also  for  renewal  of  plunillng. 
Inllrmary  HulldlnR.  at  the  Cllca  Slate  Hos- 
pital. I'tlea.  Franklin  B.  Ware.  State  Archi- 
tect. Albany,  N.  Y. 

Columbus,  O.— I'ntll  noon,  Dec.  29,  by  the 
State  Board  of  AKrlcultwre.  for  the  erection 
of  a  women's  bnlldlOK  on  the  State  1-alr 
Ground.".  P.iwson  &  Uolbrook,  Architects. 
Outlook   HldK..  Columbus. 

Columbus.  O.— I'ntil  noon.  Dec.  18,  by 
Trustees  of  the  Ohio  Institution  for  Feeble- 
.Mlnded  Youth,  Dr.  K.  .1.  KraerJck,  Secretary, 
Columbus.  O.,  for  the  furglshlng  of  the  ma-, 
terinls  and  the  performing  of  the  labor 
neiessarv  to  erect  complete  a  barn  at  the 
Ohio  In.stltutlon  for  Kceble-Minded  Y'outh, 
Colun\bus.  Frank  U  Packard,  Architect,  Co-  . 
lumbus,  O. 

Warren,    O Until    3    p.    m.,    Jan.    12,.  by 

.lames  Knox  Taylor,  Supervising  Architect, 
W.ishlngton,  D.  C.  for  the  construction  (In- 
cluding plumbing,  gas  piping,  heating  appar- 
atus, electric  conduits  and  wiring)  of  the  L. 
S.  post  office  at  Warren,  O. 

Stillwater,  Okla. — Until  noon.  Jan.  8.  by  W. 
A  Ktherton,  for  the  erection  of  a  boy's  dor- 
mitory for  the  Oklahoma  Agricultural  and 
Mechanical  College  at  Stillwater. 

Fort  Myer,  Va.— Until  11  a.  m..  Jan.  1,  by 
Capl.  3.  B.  Hyer.  Constructing  Q.  M.,  -for 
construction  of  a  veterinary  stable  at  this 
post.  Official  advertisement  will  be  found 
elsiwhere  in  this  issue. 

Vernon,  B.  C— Until  Dec.  30  (extension  of 
date)  bv  Nap.  Tessler,  Secretary  Department 
Public  Works,  Ottawa.  Ont.,  for  erecting 
public  building  here. 

Montreal,  Que.— Until  Dec.  23,  by  Alphonse 
Gagnon,  Secretary,  Department  .  Public 
Works,  for  completion  of  a  new  jail  for  the 
District  of  Montreal.  Certifted  check  tor 
160,000  required  with  bid.  llarchard  iJi 
Brassald,  Architects.  Ifil  St.  James  St..  Mon- 
treal. 

Roads  and  Streets. 

Bids  are  asked  'in  toll. .wing  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Princeton,  111.— Until  3  p.  m..  Dec.  22.  by 
Board  Local  Improvements.  Henry  G.  Pad- 
dock. Secretarv-.  for  materials  and  labor  for 
grading,  draining,  curbing  and  paving  with 
brick  on  Main  St. 

Griffith,  Ind.— Until  7:30  p.  m.,  Jan,  2,  by 
M.  J.  Bieriger.  Town  Clerk,  for  constructing 
cement  sidewalk  on  Wood  Ave. 

VIcksburg.  Miss.— Until  S  p.  m.,  Dec  21. 
bv  Mavnr  P.  M.  Harding,  for  paving  Clay 
St.  with  vitrified  brick,  granitoid,  bltulithlc, 
asphalt  and  mineral  rubber. 

Kansas  City,  Mo.— Until  11  a.  m..  Dee.  31. 
bv  Harry  P.  Kneliler.  County  Highway  En- 
gineer, for  grading,  macadamizing  and  con- 
structing necessary  drains  on  Levasy  and 
Oak  Grove  Road,  from  Levasy  south  on  said 
road  about  3^4  miles  to  the  Campbell  School 
House,  near  the  center  of  Section  5,  Town- 
ship 49.   Range  29. 

Brooklyn,    N,    Y Until    U    a.   m.,    Dec.    23, 

by  Bird  S.  Cnler.  Borough  President,  for  im- 
provement of  several  streets  by  regulating, 
paving  and  renavlng  with  asphalt,  asphalt 
block  and  granite. 

Brooklyn,    N.   Y Until   11   a.   m.,   Dec.   23, 

by  Bird  S.  Coler,  Borough  President,  for 
curbing  and  laying  sidewalks  on  several 
streets. 

Zanesvllle.  O.— Until  Dec.  18.  by  Board 
Public  Works.  J.  T.  Hahn.  Clerk,  for  grad- 
ing, curbing  and  paving  portions  of  Mclntlre 
Ave. 

Unlontown,  Pa — ITntil  Dec.  31,  by  State 
Highway  Department,  Harrisburg,  Pa.,  for 
constructing  1.095  ft.  of  road  In  Fayette  City, 
Fayette  County. 

Greensburg,  Pa.— Dec.  30.  by  State  High- 
way  Department,    Harrlsburg.   Pa.,   for   con- 


structing 18,500  ft.  of  road  In  Uempfleld 
Towiishlii  and  "1,400  ft.  of  r.uid  In  Penn 
To.vii.^hlii.   hoih  In  Westmoroland  County. 

Harrlsburg,  Pa.  — Until  noon,  Dec  23,  by 
W,  W.  falcUvill.  Comml.ssloner  Highway  Dc- 
luirlment,  fur  grading  on  13th  St. 

Chambersburg,  Pa.— Until  Dec.  31,  by 
Stale  Highway  Department,  Jos,  W.  Hunter, 
Commissioner,  Harrlsburg.  Pa,,  for  ci.nstruct- 
Ing  12,100  ft.  of  road  in  Montgoni'  rv  Town- 
ship, Franklin  County, 

Sewers. 

Bids  are  asked  on  following  work.  th» 
notes  being  arranged  alphabetically  by 
states: 

Fort  Wayne,  Ind,— I'ntil  Dec.  27.  by  Board 
Puhlii-  Works,  for  constructing  vitrified  pipe 
sewer  in  alley  east  of  Short  St. 

Louisville,  Ky.— Until  noon.  Dec,  30,  by 
Commissioners  of  Sewerage.  J.  B.  F.  Breed. 
Chief  Knginecr.  Equitable  Bldg..  for  the  fol- 
lowing work:  Contract  No.  18,  Hoertz  Ave., 
construction  of  3.000  ft.  of  concrete  sewer 
from  24  in.  to  5  ft.  in  diameter,  maximum 
depth  about  25  ft.  and  including  about  900 
cu.  vds.  of  concrete.  Contract  No,  19.  Aubin 
Ave!,   construction  of   1.540   ft.    of  21  and 


in.  concrete  sewer  and  the  laying  of  6G0  ft 

It   323   cu.    yds. 
of  concrete. 


of  20-ln.   pipe,   including   about 


Louisville,  Ky.— Until  noon.  Dec.  23.  by 
Commissioners  of  Sewerage.  J.  B.  F.  Breed. 
Chief  Engineer.  Equitable  Bldg..  for  Con- 
tract No.  17.  The  work  -will  consist  mainly 
of  building  a  concrete  s6wer  approximately 
of  the  following  lengths:  1.125  £t.  27-in.. 
685  ft.  33-in..  730  ft.  63-in.  and  680  ft.  of  39- 
In.,  including  about  700  cu.   yds.  of  concrete. 

Grand  Rapids,  Mich.— Until  S  p.  m..  Dec. 
17.  bv  Board  Public  Works.  S.  A.  Freshney. 
Secretary,  for  furnishing  and  erecting  sew- 
age purnping  station  on  Canal  St.  sewer. 
Certified  check  for  $50  required  with  bid. 

Oxford,  O Until  noon.   Dec.    22.   by  D.    P. 

Beaton.  Village  Clerk,  for  the  construction 
of  a  sewer  disposal  plant,  consisting  .of  a 
sedimentation  tank,  filter  beds,  automatic 
distributing  machinery  and  controlling 
house.  The  Rlggs  &  Sherman  Co.,  Engi- 
neers.  Toledo,   O. 

Columbus.  O. — Until  Dec.  18.  by  Board 
Public  Service.  E.  W.  Hirsch.  Secretary,  for 
constructing  sewer  in  Mitchell  St. 

Erie,  Pa. — Until  noon,  Jan.  7.  by  B.  E. 
Briggs,  City  Engineer,  for  constructing 
sewer. 

Galveston,   Tex Until   Dec.    24,   by   Board 

of  Citv  Commissioners,  for  constructing  4,500 
ft.    of   reinforced   concrete   drain    on   Ave.    M. 

West  Aljis,  Wis. — Until  Dec.  2S.  by  Board 
Public  Works.  F.  Phillips,  Jr.,  Chairman,  for 
plans  for  septic  tanks,  filter  beds  or  other 
disposal  places  for  sewerage  to  complete  the 
sewage  system  of  the  city,  as  heretofore 
adopted,  plans  of  which  system  are  now  on 
file  in  the  office  of  the  City  Clerk. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Hays,  Kan. — Until  noon.  Dec.  17.  by  C.  A. 
Harkness.  City  Clerk,  for  extensions  of  the 
water  works  "system,  consisting  of  concrete 
pump  pit.  furnishing  and  installing  oil  en- 
gines connected  to  triplex  pumps  and  ap- 
proximately 114  miles  of  cast-iron  pipes,  spe- 
cial castings,   etc. 

Fort  McKlnley,  Me.— Until  Dec,  19.  by 
Capt,  F.  J.  .Morrow.  Quartermaster  U.  S.  A.. 
Portland,  ile..  for  sinking  deep  wells  at  this 
post. 

Washington,  D.  C. — Until  noon,  Dec.  21.  by 
:he  District  Commissioners,  for  equipping  an 
auxiliary  water  system  and  fire  protection 
for  the  Home  for  the  .-^ged  and  Infirm,  sub- 
Jivisions  of  Bellevue  and  Blue  Plains,  D.  C. 
Specifications,  etc..  at  the  office  of  the  Chief 
Clerk  of  the  Engineer  Department.  Room 
427.   District   Bldg. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Burlington,  la. — Ditch  Work.— Until  Dee. 
29,  by  Supervisors  of  Louisa  and  Des  Moines 
Counties  at  office  of  D.  P.  Hill.  County  Audi- 
tor, for  constructing  open  ditch  from  Gates 
L,ake  to  Iowa  Slough,  2,500  ft.,  and  a  timber 
bulkhead  with  36-in.  cast  Iron  outlet  pipe 
and  flap  valve.  This  work  was  originally 
advertised  for  Dec.  15.  Harman  Engineering 
Co.,  Engineers,  Peoria,  111. 

St.  John,  N.  B.— Dredging.— Until  4  p.  m., 
Dec.   18.  by  Nap.  Tessler,  Secretary  Depart- 


ment Public  VVork.s,  Ottawa,  Ont.,  for  dredg- 
ing at  York  Point  and  Ballast  Wharf,  St. 
.loiiM    Harbor. 

Mangum,  Okla.~-I<<illroad  Grading. — We 
an-  advised  that  thi>  Colorado.  Texas  &  Mex- 
ico R.  R.  has  a  25-mlle  grading  contract  to 
let  between  Jan.  1  and  Jan.  15.  The  grad- 
ing to  be  done  is  between  Mangum,  Okla.^ 
on  the  Rock  Island  Ry.,  and  Oustee.  Olcla.> 
on  the  Frisco.  The  grading  is  all  light  dirt 
work.  Geo.  D.  Locke.  .Mangum,  Okla.,  Is. 
Vice  President  and  General  .Manager. 

Houston,  Tex. —Drainage  Work. — Until 
.Ian.  9.  by  Drainage  Commissioners,  Harris 
County  Drainage  District  No.  1.  at  office  of 
George  C.  Horton,  Drainage  Engineer,  Thea- 
ter Bldg.,  Houston,  Tex.,  for  about  350,000 
cu.  yds.  of  ditching,  depth  4  to  5  ft.,  base  4 
to  20  ft.,  with  1   to  1  slope. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by- 
states: 

Mare  Island,  Cal. — Wharf  Work. — Until  1& 
a.  m  .  Dec.  29.  by  Bureau  Supplies  and  Ac- 
counts. Navy  Department.  Washington,  D. 
C.  for  extending  wharf  at  Navy  Yard.  Mara 
Island.  Applications  should  refer  to  Schedulft 
623. 

West  Union,  la. — Cells.— Until  2  p.  m..  Jan. 
6.  hy  J.  L.  Scallan,  County  Auditor,  for  fur- 
nisliing  county  with  six  tool  proof  cells. 
one  female  ceil,  one  juvenile  cell  and  20  win- 
dow gratings. 

Boston,  Mass. — Refuse  Disposal.— Until 
noon,  Jan.  5,  by  Guy  C.  Emerson,  Superin- 
tendent of  Streets,  for  the  erection  and  op- 
eration on  the  property  of  the  city  at  Fort 
Hill  Wharf,  of  a  plant  for  the  dispo-^al  bj- 
incineration  of  portions  of  the  combustible- 
waste,  to  be  separated  from  city  refuse,  de- 
livered at  the  plant.  Alternate  proposals 
will  be  received  by  the  basis  of  disposal  of 
refuse  as  above  indicated,  the  contractor  to 
erect  a  dumping  station  at  Fort  Hill  Wharf" 
and  incinerating  plant  in  vacant  building- 
near  the  Pumping  Station  at  the  Cow  Pas- 
ture, so  called,  in  Dorchester,  the  screened 
ashes  and  clinker  to  be  disposed  of  by  the- 
contractor. 

New  York,  N,  Y. — Pier  Work. — Until  noon. 
Dec.  17,  by  Allen  N.  Spooner,  Commissioner 
of  Docks.  Pier  A.  Battery  PI.,  for  repairing- 
and  rebuilding  portion  of  West  35th  St.  pier. 

Cleveland,        O Retaining       Walls. — Until 

noon.  Dec.  22.  by  A.  R.  (jallow.  Secretary 
Board  Public  Ser\-ice.  for  constructing  stone 
and  concrete  retaining  w-alls  in  Rockefeller 
Park.  Work  will  be  let  in  three  sections. 
Certified  check  for  $500  required  with  bid. 

Pittsburg,  Pa.— Stone  Steps.  Wail.  Etc. — 
Until  10  a.  m,.  Dec,  21.  by  A.  B.  Shepherd.. 
Director  Public  Works,  for  the  construction: 
of  new  stone  steps,  retaining  wall  and  grad- 
ing at  Bailey  Ave.  entrance.  Grandview- 
Park. 

Galveston,  Tex. — Metal  Work. — Until  noon> 
.liin  i.  by  the  Light-House  Engineer.  Mo- 
liile.  Ala.,  for  furnishing  materials  and  labor 
of  ail  kinds  necessary  for  the  construction 
and  delivery  of  the  metal  work  for  Galvestoi> 
,Iotty  Light   Station.  Tex. 

Materials, Machines, Supplies, Tool, Etc 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Hartford.  Conn. — Fire  Hose. — Until  11  a.  m.. 
Dec.  21.  hv  Board  of  Contract  and  Supply, 
for  furnishing  2.000  ft.  of  2% -in.  rubber  lined 
hose. 

Washington,  D.  C. — Steel,  Iron,  Drills,  Etc. 
—Until  10:30  a.  m..  Jan.  4,  by  Capt.  F.  C. 
Bo.^igs,  General  Purchasing  Officer.  Isthniiait, 
Car.al  Commission,  for  furnishing,  under  Cir- 
cular 484.  steel,  iron,  yellow  metal,  sulphate- 
of  copper,  copper  tubing,  bolts,  rivets,  nuts, 
twist  drills,  screws,  spikes,  staples,  iron 
washers,  w-ire.  flanges,  blazing  unions,  steel 
sockets  and  sleeves,  lathe  dogs,  taps,  ream- 
ers, dies,  steel  brushes,  dollies,  anvils, 
punches,  wrenches,  pliers,  bench  clamps, 
saw  frames,  tinner's  shears,  oilers,  coat 
hooks,  hooks  and  eyes,  locks,  hinges,  latches, 
drawer  knobs,  shutter  sets,  shelf  brackets, 
dowel  pins,  pulleys,  hose  attachments,  coal' 
baskets,  sinks,  safes,  food  choppers,  leather, 
belt  lacing,  packing,  ship's  felt,  thread, 
crayons,  lye,  soap,  rubber  boots  and  gloves, 
etc. 

Grand  Rapids,  Mich. — Sluice  Gates.— Untlt 
8  p.  m..  Dec.  17.  by  Board  P>ublic  "Works.  S. 
A.  Freshnev.  Secretary,  for  furnishing  sluice 
gates  for  the  Canal  St.  sewage  pumping 
station.  Certified  check  for  $50  required  with, 
bid. 

Kansas  City,  Mc— Pump,  Motor,  Etc. — Un- 
til   Dec.    23.    by    Board    Public    Works.    J.    L. 
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Darnell,  City  Englne«r,  lor  Installing  a  gate 
valve,  pump,  motor,  etc.,  and  the  necessary 
appurtenances  thereto,  on  the  Joint  District 
Sewer  in  Joint  Sewer  District  No.  237.  23S 
and  239,  in  Sewer  District  No.  1,  near  the 
bank  of  the  Missouri  River. 

New  York,  N,  Y.— Pipe,  Etc.— Until  2 
p.  m.,  Dec.  17,  by  John  H.  O'Brien,  Commis- 
sioner Water  Supply,  Gas  and  Electricity,  13 
Park  Row,  for  furnishing  and  delivering  cast 
iron  water  pipe,  branch  pipe  and  special 
castings  for  high  pressure  Are  service. 

Willlamsport,   Pa Fire  Hose. — Until  noon, 

Dec.  IS,  by  J.  J.  Galbralth,  Clerk,  for  fur- 
nishing 600  ft.  of  fire  hose. 

Pittsburg,  Pa. — Filing  Cabinets. — Unti',  10 
a.  m.,  Dec.  21,  by  A.  B.  Shepherd,  Din.'ctor 
Public  Works,  for  furnishing  and  placing 
steel  filing  cabinets  in  the  office  of  the  clerk 
to  the  board  of  viewers.  Municipal  Hall. 

Pittsburg,  Pa. — Valves,  Etc. — Until  10 
a.  m.,  Dec.  21,  by  A.  B.  Shepherd,  Director 
piiblic  Works,  for  furnishing  and  installing 
ten  outlet  rate  controller  valves  and  indicat- 
ing and  recording  apparatus  and  appurten- 
ances in  the  extension  of  the  filtration  works 
of  the  city.  Bond  for  $6,000  required  with 
bid. 

Seattle,  Wash, — Lumber. — Until  Dec.  22,  by 
Major  W.  S.  Wood,  Q.  M.,  U.  S.  A.,  Seattle, 
for  furnishing  and  delivering  at  Seattle  or 
Tacoma,  2,000.000  ft.  of  fir  lumber  and  60,000 
ft  of  hardwood,  for  shipment  to  Manila, 
P.  I. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Bessemer,  Ala Street  Work. — Huey  Bros., 

Bessemer,  for  cherting,  slaging  and  grad- 
ing 4th  Ave.   for  seven  blocks. 

Hamburg,  Ark. — Bridge. — Vincent  Bridge 
Co.,  New  Orleans,  La.,  at  $7,991,  for  erecting 
bridge  over  Bayou  Bartholomew  at  Park- 
dale. 

Oakland,  Cal. — Fire  Engine  Houses. — Hea- 
Iv-Tibbetts  Construction  Co..  for  erecting 
two  fire  engine   houses  for  city. 

San  Francisco,  Cal. — Sewer. — Hanrahan- 
Erhhardt  Co.,  at  $78,847,  for  constructng 
north  portion  of  the  East  Potero  intercept- 
ing  sewer. 

San  Francisco,  Cal. — Fire  Cisterns. — P.  H. 
Mahoney.  at  $20,305,  for  constructing  five 
new  fire  cisterns  for  city. 

Sacramento,  Cal. — Sewers,  Paving. —  E. 
Twoddle  for  building  sewers  in  the  alleys 
P  and  Q  and  S  and  T  Sts.,  16th  and  17th; 
Hilmer  &  Lawrence,  at  $1,197,  for  improving 
the  intersection  of  Front  and  I  Sts.  with 
basalt   blocks. 

San  Francisco,  Cal, — School. — Kittle  Con- 
structicn  Co.,  82  Second  St.,  at  $101,500. 
general  contract,  for  constructing  new  mis- 
si-'^n  gramn^ar  school. 

Yuba  City,  Cal. — School  House. — Marders 
&  Heere.  for  building  school  house  in  Barrj' 
School   District. 

Glenwood  Springs,  Colo. — Bridge. — Sheeley 
Bridge  Co.,  Denver,  Colo.,  at  $26,870,  for 
constructing  steel  bridge  for  county  over 
Grand  River  at  Rifle.  Bridge  will  have  two 
spans — 240  ft.  and  190  ft. 

Pueblo,  Colo.— Bridge. — Henry  M.  Fox, 
Florence,  Colo.,  for  building  bridge  on  Kan- 
sas-Colorado electric  road  between  Pueblo 
and   Turkey    Creek. 

Las  Animas,  Colo, —  Bridge. —  Pueblo 
Bridge  Co.,  Pueblo.  Colo.,  at  $6,400,  for 
building  a  200-ft.  bridge  over  the  Purgatory 
River  near  Las  Animas. 

Pueblo,  Colo. — Bridge. — Pueblo  Bridge  Co., 
Pueblo.  Colo.,  at  $5,475,  for  constructing  re- 
inforced concrete  bridge  over  the  St.  Charles 
River  for  the  county. 

Washington,  D.  C. — Building  Work. — The 
G.  A.  Fuller  Co.  for  the  erection  of  the  sec- 
ond addition  to  the  McKinley  Manual  Train- 
ing School  at  Seventh  and  Rhode  Island 
Aves.,   to  cost   $60,000. 

Red  Oak,  la.— Library. — L.  D.  Ashby.  for 
general  contract  for  erection  of  2-story  lib- 
rary building  to  cost  $12,000. 

Des  Moines,  la. — Electric  Railway. — Ameri- 
can Engineering  Co.,  Charles  N.  Wilson. 
President.  Terminal  Bldg..  Indianapolis.  Ind  . 
is  stated  to  have  been  awarded  the  contract 
for  the  196-mile  electric  line  of  the  Des 
Moines   &   Sioux   City  Ry.   Co. 

Aurora,  III.— Church. — Louis  Sylvester  & 
Son.  for  erecting  new  church  at  Pierce  St. 
and  North  Lincoln  Ave. 

Freeport.      Ill Bridges. — Wm.     H.     Shons, 

Freeport,  for  erecting  six  bridges  over  Apple 
River  in   Rush  Township. 

Moline,  111. — Water  Mains. — Plambeck  Con- 
struction Co.,  for  constructing  6-ln.  water 
main  in  18th  Ave. 


Yorkvllle,  III. —  Reservoir. — Rich  &  Carle- 
son.  Fort  Dearborn  Bldg.,  Chicago.  lU.,  at 
$5,968,   for  constructing  concrete   reservoir. 

Fort  Wayne,  Ind. — Concrete  Work. — Na- 
tional Concrete  Co.,  at  $7,150.  for  construct- 
ing concrete  water  course  along  the  tracks 
of  the  Toledo  &  Chicago  interurban  road. 

Louisville,  Ky. — Walks. — E.  E.  Peterson, 
at  $1,266,  for  constructing  granitoid  walks 
around  tiie  court  house  in  this  city. 

Louisville,  Ky — Sewer. — Citizens  Trust  & 
Guarantee  Co.  is  stated  to  have  taken  over 
the  contract  for  completing  Sec.  A  of  the 
outfall  sewer  at  24th  and  High  Sts.,  and  will 
have  the  work  completed  by  Coupe  &  Gray, 
Resident  Engineers.  Contract  amounts  to 
about  $30,000. 

Plauchevllle,  La Bridge. — Oger  Lecour  for 

constructing  bridge  over  Bayou  Leaublue. 

Houghton,  Mich. — Addition  to  Jail. — F.  J. 
Hall  for  erecting  addition  to  county  jail. 

Owasso,  Mich. — Railroad  Work. — J.  J. 
Byers  &  Co..  Houghton.  Mich.,  for  construct- 
ing seven  miles  of  railroad  from  the  New 
Haven  Coal  Mining  Co.'s  property  to  Owosso. 

Crookston,  Minn. — Building  Work. — North- 
ern Construction  Co..  Milwaukee.  Wis.,  at 
$68,884,  for  erecting  1%-story  stone  post  of- 
fice building  here. 

St.  Paul,  Minn. — Steel  Construction. — A. 
Bolter's  Sons,  84  La  Salle  St..  Chicago,  111., 
for  the  steel  construction  of  the  new  hotel 
to  be  erected  in  this  city. 

Missoula,  Mont, — Bridge. — Burrell  Bridge 
Co.,  Oakland,  Cal.,  at  $134,716.  for  construct- 
ing bridge  over  the  Missoula  River  at  Hlg- 
gins  Ave. 

St.  Joseph,  Mo. — Building.— P.  P.  Buddy. 
501  Main  St..  for  erecting  new  Robidoux 
School  at  10th  and  Edmond  Sts.,  to  cost 
$120,000. 

New/ark,  N.  J — Paving. — J.  F.  Shanley  Co., 
at  $89,585.  for  paving  Market  St.  with  the 
U.  S.  creosoted  wood  paving  blocks.  Work 
has  been  held  in  abeyance  since  Sept.  17. 

Columbus,  Mont. — Bridge. — Security  Bridge 
Co.,  Minneapolis,  Minn.,  at  $19,900,  for  erect- 
ing bridge  over  Yellowstone  River  near  Co- 
lumbus. 

Hillsdale,  N.  J,— Macadamizing. — H.  B. 
Sproul.  Peekskill,  N.  T.,  at  $18,506,  for  grad- 
ing and  macadamizing  here. 

Auburn,  N.  Y. — Sewer. — Peter  Dj'rnes,  at 
$1,485.    for   constructing   sewer   in   Fulton    St. 

Rochester,  N.  Y. — Bridges. — W.  J.  Burns 
Co.,  Syracuse.  N.  T.,  at  $30,970,  for  con- 
structing bridge  over  Erie  Canal  at  Lyell 
Ave.;  M.  Fitzgerald,  Hoosick  Falls,  N.  Y.,  at 
$29,589.  for  constructing  bridge  over  Oswego 
Canal  at  North  Salina  St.  Both  bridges  are 
to  be  of  the  bascule  type. 

Rye,  N.  Y, — Sewer  Svstem. — David  Peo- 
ples, Betz  Bldg.,  Philadelphia.  Pa.,  at  $290,- 
075.  for  constructing  sewer  system  for  this 
place. 

Dayton,  O, — Sewers. — William  Boyd,  at 
$1,876.  for  constructing  sanitary  sewer  in 
Stillwater  Ave.;  George  Hecker,  Jr.,  at  $4,- 
154,  for  constructing  storm  water  sewer  in 
Wyoming  St. 

East  Piqua,  O. — Sewer. — Backus  Construc- 
tion Co..  Reibold  Bldg.,  Dayton,  O.,  at  $5,788. 
for  constructing  storm  sewer. 

Palston,  O. — Bridge. — Missouri  Valley 
Bridge  &  Iron  Co.,  Leavenworth,  Kan.,  at 
about  $13,000,  for  constructing  steel  bridge 
over  the  Arkansas  River,  near  Ralston,  for 
Pawnee  and  Osage  Counties. 

Walter,  Okla.— School  Building.— D.  K. 
McLeod.  Lawton,  Okla.,  for  erecting  school 
building   for  this  city. 

Chester.  Pa, — Bridge. — Alonzo  V.  Baker, 
Media.  Pa.,  at  $1,650.  for  building  bridge  in 
Middletown    Township    for   county. 

Chester,  Pa, — Bridge  Abutments. — John 
Hanna's  Sons  for  building  abutments  for 
proposed  bridge  at  Claymont  for  the  Chester 
Traction   Co. 

Pittsburg,  Pa. — Building. — Morrison  Bros., 
at  $95,632.  for  constructing  school  building 
for  Beltzhoover   School  Board. 

Austin.  Tex —Bridge.— C.  Q.  Horton.  at 
$1,350.  for  building  steel  bridge  over  the 
Big  Walnut  Creek  on  the  Austin  and  Manor 
Road. 

Amarlllo,  Tex. — Building. — Texas  Building 
Co..  Fort  Worth.  Tex.,  for  erecting  2-story 
station  here  for  C.,  R  I.  &  P.  Ry.,  to  cost 
$20,000. 

Ogden,  Utah. — High  School. — Eccles  Lum- 
ber Co..  for  constructing  new  high  school 
building  to   cost  $125,000. 

Salt  Lake  City,  Utah.— Sidewalks. — Davis 
&  Heuser.  Salt  Lake  City,  at  $5,034,  for 
constructing   sidewalk   extension    No.    141. 

Wenatchee,  Wash. — Water  Works  Exten- 
sions.— Ball  &  McNerney  for  installation  of 
a  pump  and  construction  of  the  additions 
to  the  present  water  system. 


Milwaukee,  Wis.— Bridge. — Stack  Dredge 
&  Dock  Co..  Milwaukee,  at  $139,785.  for  con- 
structing bascule  bridge  at  East  Water  St. 
Bridge  will  have  a  span  of  130  ft.  The 
total  length  of  the  bridge  will  be  270  ft. 
The  roadway  will  be  37  ft.  and  the  two 
sidewalks  will  be  12  ft.  wide.  The  counter- 
weights will  weigh  500  tons.  The  trunnion 
win  be  2  ft.  in  diameter  and  the  distance 
from  trunnion  to  trunnion  will  be  nearly 
155   ft. 

Huntington,  W.  Va.— Building.— The  A.  N. 
Withrow  Co..  of  Charleston,  for  the  con- 
struction of  the  new  Elk's  home. 

New  Westminster,  B.  C. — Bridge. — Canada 
Foundry  Co.,  at  $26,891,  for  superstructure 
and  International  Contract  Co.,  Seattle. 
Wash.,  at  $29,642.  for  substructure  of  the 
New  Westminster  Lulu  Island  bridge. 

PROJECTED  WORK. 
Bridges. 
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Montgomery.  Ala. — County  Board  of  Rev- 
enue has  ordered  an  election  to  vote  on  la- 
suing  $150,000  of  bonds  for  road  bridge 
work. 

Pueblo,  Colo. — Following  bids  were  re- 
ceived Nov.  30  by  County  Commissioners  for 
constructing  a  concrete  bridge  over  the  St. 
Charles  River  on  the  Vineland  Road:  Pueblo 
Bridge  Co.,  $5,475;  Standard  Construction 
Co.,  Pueblo,  $6,000;  M.  F.  Levy  Constructlot* 
Co.,  Denver,  $6,220;  W.  L.  Smith.  Pueblo. 
$7.85  per  cubic  yard  for  the  concrete  and  ex- 
tra for  driving  piles  for  abutments;  Charles 
S.   Sheely.  Denver.  $5,175. 

Strattford,  Conn. — The  town  proposes  to 
improve  the  Washington  Bridge  next  spring. 

Peoria,  III. — Peoria  &  Pekin  Union  Rail- 
way. W.  E.  Emer.v.  Chief  Engineer,  will  be- 
gin work  on  its  new  bridge  at  this  city  next 
spring.     Bridge  will  cost  about  $525,000. 

Streator,  III — City  Council  Is  to  hold  pub- 
lic hearing  to  discuss  matter  of  building 
new  bridge  at  Main  St. 

Bloomindale.  Ind. — County  Commissioner 
and  city  authorities  are  to  be  asked  to  con- 
struct a  new  bridge  over  St.  Maries  River 
at  Wells  St. 

Louisville,  Ky. — Jefferson  County.  Fiscal 
County  and  Hardin  County  Fiscal  Court 
have  been  in  conference  regarding  the  build- 
ing of  a  steel  bridge  over  Salt  River  at  or 
near  West  Point.  The  bridge  will  cost 
about  $55,000,  and  as  of  this  amount  Hardin 
County  would  pay  only  $8,000  the  matter  will 
probably  be  held  in  abeyance. 

Baltimore,        Md Westinghouse       Church 

Kerr  &  Co.,  New  York,  have  been  retained 
by  the  Merchants  &  Manufacturers  Asoscia- 
tion  to  make  the  survey  and  report  upon 
the  feasibility  of  the  proposed  bridge  over 
the  Chesapeake  Bay. 

Lansing,  Mich. — City  Engineer  has  pre- 
pared plans  for  a  new  bridge  over  Cedar 
River  on  Cedar  St.:  the  estimated  cost  Is 
from  $35,000  to  $40,000. 

Joplin,  Mo. — F.  H.  Blair  has  completed 
plans  and  specifications  for  the  3d  St.  via- 
duct. According  to  the  plans  the  steel 
structure  will  have  a  total  length  of  1180  ft. 
and  the  width  will  be  43  ft.  including  the  28 
ft.  roadway,  which  is  to  be  constructed  of 
reinforced  concrete  with  brick  paving.  The 
structure  will  rest  on  concrete  pedestal, 
which   the  city  is  now  constructing. 

Kansas  City,  Kan. — Plans  for  new  double 
track  steel  bridge  w*hich  the  Edge  Water 
Terminal  R.  R.  Co.  is  to  construct  over  the 
Kaw  River  near  its  mouth  for  the  use  of 
the  Missouri  Pacific  and  Chicago  Great 
Western  Ry.  companies  have  been  com- 
pleted. The  bridge  will  be  734  ft.  long  and 
will  cost  about  $650,000.  E.  F.  Mitchell,  St. 
Louis,  Mo.,  is  Engineer  of  Construction  for 
the  Missouri  Pacific. 

Rochester.  N.  Y. — Bills  will  probably  be 
introduced  at  the  next  session  of  the  legis- 
lature providing  for  the  construction  of  two 
additional  canal  bridges  in  this  city  by  the 
state.  One  of  these  will  be  erected  at  Cale- 
donia .\ve.  and  the  other  at  Emerson  St. 

Rochester,  N.  Y.- — Bids  were  opened  Dec. 
3  by  the  State  Superintendent  of  Public 
Works  for  constructing  two  lift  bridges  over 
the  Erie  Canal,  one  at  Allen  St.  and  the> 
other  Lisle  Ave.  M.  Fitzgerald.  Hoosick 
Falls.  N.  Y..  at  $29,689.  was  the  low  bidder 
on  the  Allen  St.  bridge.  W.  J.  Burns  Co.. 
Syracuse.  N.  Y..  at  $30,970.  was  the  low- 
bidder  for  the  Lisle  Ave.  bridge. 

Manchester.  N.  H, — Resolution  will  proba- 
bly come  before  the  Common  Council  calling 
for  a  special  appropriation  for  the  erection 
of  a  new  bridge  over  the  Plscataquod  River 
at  the  extension  of  Amory  St. 

Dayton,  O. — Howard  Klepinger.  County 
Engineer,  has  prepared  specifications  for  the 
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jww  c-(»inTclr  lirlilK*'  to  lie  bulll  at  Nt'fd- 
inorc   HuHcl   t>y   tin-  Comity. 

Dayton,  O.— City  IOnRlne<>r  Ccllnrlus  Is 
Iiri'piirlnK  |ilan»  niul  cfUlinntcs  for  a.  riln- 
f.)iiiMl  I'liiii'ii'io  l<i'iilK>'  lo  1)1'  orcctcd  iii'Xi 
!<l>rliik'  liy  111!'  rlly  over  llio  Mliiinl  UlyiT  al 
Sl"'wiirl  St.  I'lan.1  ai>'  al.Mo  liclnn  im-pariMl 
for  till'  erection  of  a  lirlilKP  at  Antloch  and 
Iowa   StH.  on  the  West   Side. 

Younostown.  O. — I'Uins  arc  under  dlseiis- 
fdon  for  till'  roiiHlrncllon  of  the  proposed 
Spring  Conunon  lirldge. 

Lima,  O. flty  proposes  to  build  a  new 
hrlclKe  on  Kast  llich  St.  next  year.  O.  K. 
Si'lby.  Knclneir  of  HrldRos.  BIc  Four  Rail- 
road, t'lnilnnatl.   <>..  Is  preparlnR  plans. 

Ellwood  City.  Pa.— The  Local  Hoard  of 
Tr.uh'  Is  eonslilerlni;  the  matter  of  trylnn  to 
Kel  a  company  lo  erect  a  loll  ItrldRc  o\-ei' 
the    Heayi'r    HIver    to   connect    this    city   and 

Koppel. 

Pittsburg,    Pa Select   Council   has   passed 

ordinances  provldlnc  for  an  election  to  auth- 
orize a  H.sno.(ioi)  bond  Issue  to  build  a 
brldKc  al   11th   St. 

Columbia,  S.  C. — County  may  hold  an 
election  lo  \-ote  on  Issuing  bonds  for  build - 
Inn  a  free  bridge  oyer  the  Brojid  and  Con- 
garee   Rivers. 

Houston,  Tex. — Bridge  Committee  of  which 
W.  C.  .Munn.  Tom  Flaxman.  Dave  Burks 
and  B.  P.  Harris  are  members,  is  consider- 
ing plans  for  a  viaduct  l.."iOO  ft.  long  to  be- 
gin at  Travers  St.  In  the  5th  Ward.  The 
estimated  cost,  according  to  the  plans  of 
H.   I..   Shaw.   Engineer,  is  $177,000. 

Beltlngham,  Wash. — City  Kngineer  is  pre- 
I)ariiig  plans  for  a  reinforced  concrete  bridge 
to  be  erected  over  the  Whatcom  Creek  at 
Grand    .\vo. 

Milwaukee,  Wis.— C.  .1.  Poetsch.  City  En- 
gineer, will  at  once  prepare  plans  for  the 
erection  of  {12.T.00O  bascule  bridge  at  Michi- 
gan   St. 

Railroads. 
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Whitmore,  Ark.  IleUiia.  Parkin  &  North- 
ern R.w  Co.  has  been  incorporated  with  a 
cai)ltal  stocTv  of  $3.^0,000  and  proposes  to 
build  a  niilway  from  Wliitniure  to  Marked 
Tree,  a  distance  of  .")0  miles.  The  proposed 
route  will  require  little  grading,  the  cost  of 
this  being  estimated  at  $2,000  per  mile.  T. 
S.  Hare.  K.  W.  Sparrow.  A.  C.  Stebbins  and 
E.  F.   Cooley  are  interested. 

Elberton,  Ga.— IClberton  .-Mr  Line  R.  R.  Ims 
been  purchased  by  H.  V.  Poor,  of  New  York. 
for  $.'tSl,2.'>2.  and  will  be  operated  as  an  in- 
dependent line  between  lilberton  and  Toc- 
coa.  Tile  name  of  the  road  has  been  changed 
to  the  lOlberton  Southern. 

Abbeville,  Ga. — New  York  parties  are  con- 
sidering constructing  a  railroad  from  .\bbe- 
vllle.  (ia..  to  Winchester.  Ga..  passing 
through  Hawkinsville.  George  W.  Branner- 
man.  of  New  York,  who  is  interested  in  the 
project,  is  quoted  in  press  reports  as  stating 
that  the  work  would  be  started  in  January. 
Right-of-way  from  Hawkinsville  to  Grovania. 
which  will  be  the  first  section  constructed, 
has   been  secured. 

Macon,  Ga. — Central  of  Georgia  Ry.,  C.  K. 
Ljiwrence.  Chief  Engineer.  Savannah.  Ga..  is 
planning  to  improve  Its  shops  and  yards  at 
this   place. 

Nampa.  Idaho — Idaho  Northern  Ry..  .1.  F. 
Barnes.  Snoerintendent,  Namjia.  Idaho,  pro- 
poses to  biiilil  100  additional  miles  of  lino. 

De    Kalb,    III De    Kalb-Midland    Ry.    Co.. 

with  principal  offices  in  Chicago.  111.,  has 
tiled  its  articles  of  incorporation  and  pro- 
poses to  construct  ,1  line  from  a  point  in  or 
near  the  city  of  De  Kalb.  De  K.Tib  Coimty. 
to  Sanilwlch.  in  the  same  count.v.  The  capi- 
tal stock  Is  $1.%0.00(I  and  the  incorporators 
are:  .lobn  V.  MiQueen.  Elgin.  111.:  Herbert 
.1.  Burdick.  Elgin;  Fred  Cole.  Chicago:  Wm. 
C.  Wilcox.  Elgin,  111.,  and  John  F.  Pearce, 
Chicago. 

Evansvllle,  Ind. — Project  for  the  Chicago. 
Indianapolis  &  l-^vansville  R.  R..  proposed 
to  connect  the  Ohio  liiver  wilii  Lake  Mich- 
igan, is  to  be  revived,  according  to  a 
statement  of  Josepli  E.  Henley.  Bloomington. 
Ind..  coimsel  for  the  luomoters  of  the  road. 
The  comnany  had  local  offices  at  Evansvllle. 
Ind.,  and  advices  from  that  place  state  that 
these  offices  will  he  reopened  in  the  near 
future. 

Pittsburg,  Kan. — Advices  from  this  cltv 
state  that  the  AtchKson.  Topeka  &  Santa  Fe 
Rv.  Is  planning  lo  build  a  cutoff  south  from 
Cliicopee.  through  Weir  City,  to  secure  an 
entrance  to  Joplln. 

Portland,  Me. — Docks  Nos.  1.  2  and  S  and 
freight  shiils  of  the  CTand  Trunk  R>..  H.  G. 
Ktlley.  Chief  Engineer.  Montreal.  One.,  at 
this  place  were  destroyed  by  fire  Dec.  4, 
with  a  loss  of  $150,000. 


Marshall,  Mich.  -II  10.  llojloii.  .M:ir.<ljall.  Is 
pr<>m<>tlng  a  i>roject  for  the  citnslrurtion  of 
a  railroad  from  this  ilty  to  .Monlpeiier,  O. 
Thi'  mad  Is  to  he  known  as  the  Toledo.  .Mar- 
shall Af  Northern,  and  It  Is  said  that  .ar- 
rangements have  been  made  for  the  disposal 
of  consti  iietlon  anil  eiiuijunent  bomls.  The 
road.  If  built,  will  pass  through  Portland, 
t^olilwater  and  other  .Michigan  cities  and 
towns,  and  connect  with  the  Wabash  at 
Monliieller.  In  .Michigan  the  new  road  would 
cross   nine  different  lines. 

Cheboygan,  Mich. — .M.  1>.  Olds,  owner  of 
about  ::n.niMi  aci-ts  of  timber  lands  soulh  and 
east  of  chebo.vgan.  has  b.ad  surveys  made 
for  a  railroad  Into  his  holdings  from  Ills  tnill 
in  this  city.  The  road  will  be  about  20  miles 
long  ami  will  tap  one  of  the  largest  si:indlng 
timber  belts  left  In  Michigan.  The  roa<l  will 
likely  1 xtended  to  Alpena,  taking  in  Rog- 
ers City  .and  the  shore  towns. 

Natchez,  Miss. — Committee  has  been  ap- 
pointed to  raise  $50,000  bonus  here  for  the 
.Mississippi  River  Western  R.  R.  wliich  is 
projected  to  run  from  Meridian.  .Miss.,  to 
Natchez. 

Elllsvllle,  Miss. — Work  is  to  be  started  at 
once,  it  is  statt-d.  on  the  i-cinstruction  of  a 
railroad  from  Ellisville  to  Kola.  Tlie  road 
is  to  be  built  for  Mulford  Parker,  owner  of 
the  Ellisville  Lumber  Co..  and  the  Kola 
Lumber  Co.,  and  will  be  used  .as  a  timber 
road  as  well  as  for  general  traffic.  The  road 
will  later  be  extended  to  Shubuta  and  to 
Natchez. 

East  St.  Louis,  111. — The  Egyptian  Steam 
&  Electric  Ry.  Co.  has  been  incorporated 
and  proposes  to  build  a  line  from  East  St. 
Louis.  111.,  to  .Metropolis.  The  incorporators 
are;  Jerome  Childers.  Herrin.  111.;  John  Ed- 
monds, Hurst.  111.:  S.  Snyder,  Elkville,  111., 
and  E.  .1.  McGraw  and  Wade  Winchester,  of 
Bush.  III. 

Long  Island  City,  N.  Y.— Ne%v  York  & 
Queens  Cniint\'  H\-.  Co..  0  Borden  A\'e..  Long 
Island  City.  N.  Y..  proposes  lo  extend  its 
route  from  Debe^•oise  -Ave.,  or  Second  Ave.. 
and  Pierce  Ave.,  Long  Island  City,  thence 
southerly  along  Debevoise  Ave.,  connecting 
Willi  the  company's  track  upon  Jackson  Ave. 

Brooklyn,  N.  Y.— New  York  State  Public 
Service  Commission  has  granted  tlie  East 
River  Terminal  Co..  William  Butler  Duncan. 
President,  a  certificate  of  necessity.  The 
work  includes  the  construction  of  freiglit 
warehouse  and  terminals,  and  will  involve 
the  establishment  of  wharf  railways  and  the 
erection  of  a   12-stor>-  wareiiouse. 

Mechanicsburg.  Pa. — Cumberland  Valley  R. 
R..  T.  J.  Brereton.  Engineer,  Chambersburg. 
Pa.,  has  presented  plans  to  the  Town  Coun- 
cil for  its  proposed  track  elevation  through 
the  town.  The  plans  include  the  construction 
of  five  reinforced  concrete  bridges  and  in- 
volve the  expenditure  of  aoout  $500,000,  it  is 
said. 

McColl,  S.  C— North  &  Soutli  Carolina  Rv. 
Co.  lias  been  incorporated,  with  headquarters 
at  McColl.  S.  C.  and  proposes  to  build  a  rail- 
road, to  be  operated  by  steam,  electricity  or 
gasoline,  from  ilcCoU  to  Dillon.  W.  R.  Bon- 
sal  is  President  and  S.  O.  Bauesfield,  Sec- 
retary, both  of  Hamlet,  N.  C. 

Wells,  Nev. — Official  announcement  has 
been  made  that  the  Oregon  Short  Line.  W'm. 
Ashton,  Chief  Engineer,  Salt  Lake  City, 
Utah,  is  having  surveys  made  for  a  new 
stretch  of  road  160  miles  in  length,  from 
Twin  Fails,  Idaho,  to  Wells.  Nev.  The  new- 
road  will  he  built  as  part  of  the  Mindoka  & 
Southern,  a  sulisidiary  company  of  the  Ore- 
gon  Short   Line. 

Montesano,  Wash.  —  Surveys  have  been 
completed  for  tlie  Grays  Harbor  &  Columbia 
River  R.  R.  .and  tin'  coni]>an\'  lias  begun  con- 
demnation proceedings  at  ilontesano.  Wash., 
to  secure  land  for  its  rigiit-of-way.  The  line 
is  lo  extend  from  Kaiavia.  Wash.,  west  to 
the  Pacific,  with  a  branch  line  north  to  a 
terniiiial    point   in   Graj's  Harbor. 

Madison.  Wis.  —  State  Rate  Commission 
held  lu'aring  Dec.  14  on  the  application  of  the 
Wisconsin  &  Northern  R.  R.  Company.  W. 
Cambier.  Chief  Engineer.  Oshko.sh.  Wis.,  for 
a  certificate  of  public  convenience  and  ne- 
cessity, covering  the  Neopit-Phlox  extension. 
If  tlie  certificate  is  granted  it  is  believed 
that  the  extension  will  be  completed  at  an 
early  day.  Within  a  year  11  is  reported  tlie 
line  will  build  an  extension  to  Antigo. 

Huntington.  W.  Va. — Press  reports  from 
this  place  state  that  capital  has  been  sub- 
scrilie.l  for  a  new  railw'ay  down  the  west 
side  of  the  Guyandotte  River  Into  tills  cltv. 
The  report  states  that  surveys  will  be  at 
once  made  and  the  contract  let  the  latter 
part   of  tlie  winter. 

Sheridan.  Wyo.  —  aiontana.  Wyoming  & 
Southern  R.  R.  has  filed  its  articles  of  in- 
corporation at  Miles  City.  .Mont.  The  capi- 
tal stock  is  $.">.000.000  and  tlie  company  pro- 
poses to  build  a  railroad  throu.gh  Wvomlng 
from  Sheridan  along  the  Tongue  River  and 
througli   Montana   along  the  same   river.     R. 


II.    Walsh,   \V.  <;.   rilrkbauser.  C.  S.  Robinson. 

E.  .M.  Holbrook  and  .Malcolm  Moncreiffe  are 
named  as  incorpfirators. 

Winnipeg.  Man.— The  GVeal  Northern  Ry.. 
A.  11  Hot;,  land.  Chief  Engineer,  St.  Paul, 
.Minn..  Ii:is  c'.iinph'ted  surveys  for  a  line  from 
the  I'nlled  .Stales  boundarv  in  Winnipeg,  and 
construction  of  the  line  will  begin  In  the 
spring.  The  line  runs  from  Emerson,  on  the 
east  side  of  Red  River,  to  St.  Agalhe.  where 
it  crosses  to  the  west  side  and  runs  north- 
westerly to  the  $1,000,000  terminal  property 
on  Ross  Ave.,  Winnipeg. 

Electric  Railways. 
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Fayettevllle,  Ark.— City  Council  has  grant- 
ed a  franchise  for  street  c;ar  line  and  it  is 
stated  that  work  will  soon  begin.  The  line 
is  to  be  constructed  In  connection  with  the 
Iiroposed  interurban  road  between  Fayette- 
vllle. Rogers,  Springdale  and  Bentonville. 
The  project  is  being  promoted  by  Boston, 
Mass.,  parties. 

Helena,  Ark. — The  local  commercial  club  Is 
taking  steps  to  secure  a  street  car  system  for 
this  city. 

Berkeley,  Cal.— The  Southern  Pacific  Rail- 
road Co..  Los  Angeles,  Cal..  has  asked  the 
new  town  of  Ocean  View  for  a  franchise  to 
extend  its  proposed  new  Berkeley  lines  into 
that  territory. 

Fresno,  Cal.— Advices  froin  this  place  quote 

F.  s.  Granger,  promoter  of  the  Fresno-Han- 
tord  interurban  line,  as  stating  that  work  on 
the  new  road  will  be  started  Jan.  1.  Bonds 
for  the  road  are  stated  to  have  been  sold 
Geo.  C.  Chadwick  will  superintend  the  con- 
struction of  the  lines. 

Pomona,  Cal.— Work  upon  the  construction 

of  the  proposed  electric  railroad  through 
Claremont,  Upland  and  Pomona  is  to  be 
started  as  soon  as  the  right  of  wav  is  se- 
cured, according  to  advices  from  tills  city 
)^  illiam  G.  Kerckhoflf,  Los  Angeles.  Cal..  is 
in  charge  of  the  financing  and  construction 
of  the  road. 

Grand  Junction,  Colo.  —  Grand  Junction 
E  ectnc  Railway  Co..  .Mining  Exchange 
BIdg..  Colorado  Springs.  Colo.,  will  construct 
about  four  miles  of  electric  street  railway  in 
this  city.  Surveys  have  been  completed  "and 
part  of  the  material  purchased. 

Des  Moines,  la.— The  American  Engineer- 
ing Co.,  Chas.  N.  Wilson.  President,  India- 
napolis. Ind..  has  been  awarded  the  contract 
for  financing,  surveying  and  superintending 
the  construction  of  the  Des  Moines,  Siotjx 
City  Interurban  Railway.  The  proposed  line 
IS  about  196  miles  long  and  will  be  a  part  of 
the  triangular  system  that  is  being  con- 
structed and  connect  Des  Moines,  Sioux  City 
Omalia  and  Council  Bluffs. 

Oubuque,  la.— The  project  for  the  Platts- 
ville  &•  Interurban  line  has  been  revived  and 
new  articles  of  Incorporation  are  to  be  filed. 
The  line  will  be  known  as  the  Dubuque 
u  isconsin  &   Illinois   Railroad. 

Freeport,  III.— The  Freeport-Dixon  Electric 
Railwav  Co.  has  filed  its  articles  of  incor- 
poration with  nominal  capital  stock  of  $2,500. 
This  is  the  reorganization  of  the  original 
company  which  was  first  started  in  Freeport 
a  few  years  ago.  The  company  proposes  to 
construct  an  interurban  line  between  Dixon 
and  Freeport,  a  distance  of  35  miles. 

Cairo,  III. — Cairo  &  St.  Louis  Railroad  Co., 
the  McKiiiley  interurban  project,  has  filed  a 
mortgage  for  $250,000  to  be  used  in  the  con- 
struction of  the  new  interurban  line  between 
Cairo  and  St.  Louis. 

Morris,  III.— H.  A.  Fisher  of  Joliet.  111.. 
President  of  the  Joliet  &  Southern  Traction 
Co..  which  is  making  several  extensions,  is 
considering  an  extension  of  tiie  line  from 
Joliet  to  Morris. 

Elgin,  111 — Aurora,  Elgin  &  Chicago  Rv. 
Co.,  Charles  Jones,  Chief  Engineer.  Wiieatoh, 
III.,  proposes  next  year  to  rebuild  and  re- 
construct the  Grove  Ave.  street  car  line  In 
Elgin. 

De  Kalb,  III.— De  Kalb  Midland  Rv.  Co.. 
with  principal  office  in  Chica.go  and  capital 
stock  of  $150,000.  has  been  incorporated,  and 
pi'o|)oses  lo  construct  an  electric  railway 
from  Sandwich  to  De  Kalb.  The  incorpor- 
ators include  W.  G.  Wilcox,  a  prominent 
contractor  of  Elgin.  111.;  John  W.  Mcuwen 
and  Herbert  J.  Burdick.  of  Elgin:  Fred  Cole 
and  John   F.   Pierce,  of  Chicago. 

Goshen,  Ind. — Harry  L.  ^Veber.  Bucyrus.  C, 
is  in  charge  of  surveys  for  a  proposed  elec- 
tric line  between  Kendallvllle  and  Goshen. 
The  line  will  pass  through  Lagonia  and  Wa- 
waka. 

Evansvllle.  Ind. — The  Tennis  Construction 
Co..  Philadelphia.  Pa.,  is  making  survevs  for 
till'  Iiroposed  line  of  the  Evansvllle,  Mt.  Car- 
mel  &  Olney  Electric  Railway.  It  is  exjiect- 
ed  that  surveys  for  tlie  new  line  to  Olney 
will  be  finished  before  spring,  so  that  active 
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construction    can    begin    in    tlie    summer.     E. 
Q.  Loekyear.  Evansville,  Ind.,  is  Secretary. 

Grrard,  Kan. — Girard.  Coal  Belt  Electric 
Rv.  is  stated  to  be  securing  right-of-way  for 
an  e.xtension  of  its  line  from  Franklin  south. 
Preliminary  surveys  are  stated  to  have  al- 
ready been"  made. 

Rockland,  Me. — Rockland,  South  Thomas- 
ton  &  Owls  Head  R.  R.  Co.  has  been  reor- 
ganized and  its  name  changed  to  Rockland, 
South  Thomaston  &  St.  George  in  view  of 
the  contemplated  extension  to  St.  George. 
John  L.  Donohue,  of  Rockland,  Me.,  is  Pres- 
ident. 

Detroit,  Mich. — Ordinance  is  before  the 
Citv  Council  to  grant  franchise  to  the  new 
Windsor  Tunnel  &  L,ake  Erie  Electric  Ry. 

Grand  Forks,  N.  Dak. — Grand  Forks  Rail- 
way Co..  recently  incorporated,  has  secured 
nearly  all  its  necessary  capital  from  local 
parties  and  steps  will  shortly  be  taken  for 
the  construction  of  the  road.  E.  J.  Lander, 
C.  F.  Whitcomb  and  W.  H.  Kelsey  are  inter- 
ested. 

Rochester,  N.  Y.— Rochester  &  Manitou 
Beach  Railroad  Co.,  32  White  St.,  Rochester. 
X  Y..  has  been  having  surveys  made  from 
JIanitou  Beach  to  Hilton  for  a  proposed  ex- 
tension of  the  present  trolley  system  to  that 
place. 

Seneca  Falls,  N.  Y The  Geneva,  Water- 
loo. Seneca  Falls  &  Cayuga  Lake  Traction 
Co.  is  seeking  right-of-way  through  the 
town  of  Seneca  Falls  east  to  the  shore  of 
Cayuga  Lake.  The  company  is  said  to  be 
planning  to  cross  Cayuga  Lake  with  a  trol- 
ley line. 

Gouverneur,  N.  Y. — Right-of-way  has  been 
granted  between  this  place  and  Ogdensburg 
and  it  is  probable  that  preliminary  surveys 
will  be  started  soon  for  an  electric  railway 
between  these  two  places.  L.  G.  DeCent, 
Watertown.  N.  Y.,  is  interested. 

Lincoln,  Neb. — Citizens'  Railway,  Frater- 
nity Bldg.,  Lincoln,  is  considering  several 
extensions  in  and  about  Lincoln. 

Akron,  O.— Steps  are  being  taken  to 
finance  the  proposed  electric  interurban  line 
between  Akron  and  Youngstown,  O.  Tom  L. 
Childs,  Akron,  O..  is  promoting  the  project. 

Bellefontaine,  O.— The  project  for  con- 
struction of  the  Bellefontaine  and  Sidney 
traction  line  has  been  revised  and  it  is  stat- 
ed that  the  road  will  be  completed  next 
spring.  John  T.  Adams,  Columbus,  O.,  is 
promoter. 

Springfield,  O. — Grading  has  been  started 
for  the  entrance  of  the  Springfield-Wash- 
ington Traction  Co.  into  this  city.  It  is  ex- 
pected that  work  of  extending  the  line  to 
Washington  Courthouse  and  nillsboro  will  be 
•  started  early  in  the  spring.  George  W. 
•Baker  is  president. 

Cincinnati,  O. — Location  has  been  made 
and  surveys  completed  tor  about  75  miles  of 
the  line  of  the  Cincinnati,  Wilmington  & 
Xenia  Traction  Co.,  incorporated  last  jVpril, 
for  the  purpose  of  building  a  line  from  Co- 
lumbus, Wilmington,  and  thence  to  Cincin- 
nati. The  total  length  of  the  line  will  be 
about  130  miles.  Henry  Rohwer,  St.  Louis, 
is  Chief  Engineer.  John  N.  Carswell,  Phila- 
delphia, Pa.,  is  general  agent  of  the  com- 
pany. 

Scott,  Pa. — Scott  Street  Railway  Co.  has 
been  incorporated  with  a  capital  stock  of 
$20,000  and  proposes  to  operate  a  five-mile 
line  in  Scott  township,  Allegheny  County. 
W.  E.  Kusen,  Pittsburg.  Pa.,  is  President. 
August  Stutez,  Bellevue,  Pa.,  and  J.  D.  C. 
Miller,   Sewickley,   Pa.,  are  interested. 

Shippenburg,  Pa.  —  Chambersburg,  &"reen 
Castle  &  Waynesboro  Street  Railway  Co.. 
Chambersburg,  has  asked  town  council  for  a 
trolley  franchise  here. 

Lebanon,  Pa. — Lebanon  &  Southern  St. 
Railway  Co.  was  organized  here  on  Dec.  .5 
for  the  construction  of  an  electric  railway 
from  Campvilletown  and  Bismark  to  Letm- 
non,  thence  to  Shafterstown  and  eastw-ard. 
Option  on  most  of  the  right  of  way  for  the 
proposed  line  has  been  secured. 

Chattanooga,  Tenn. — Fielding  H.  Tost,  Ann 
Arbor,  Mich.,  has  been  selected  as  general 
manager  of  the  Great  Falls  River  &  Power 
Co..  chartered  to  develop  the  power  of  Great 
Falls  and  to  build  an  electric  short  line  from 
Chattanooga  to   Nashville. 

Tulsa,  Okla. — The  Western  Transportation 
Co.  of  St.  Paul.  Minn.,  which  proposes  to 
build  an  interurban  line  from  Tulsa  to  Okla- 
homa City  has  applied  to  the  City  Council 
for  a  franchise  to  build  into  this  city.  The 
route  as  sur\'eved  a  year  ago  will  take  the 
line  through  Sapulpa,  Ogmulgee  and  several 
other  important  towns  of  eastern  Oklahoma. 

Fort  Worth,  Tex.— Col.  Charles  B.  Dufty. 
St.  Louis,  Mo.,  has  made  a  proposition  to 
build  an  interurban  railway  from  Fort 
Worth  to  Mineral  Springs.  The  estimated 
cost  is  $1,400,000.  and  Col.  Duffy's  proposition 
provides   that  a   bonus  of  $300,000  be   raised. 


R.  H.  McNatt  and  Stewart  Harrison  of  Fort 
Worth,    Tex.,   are   interested. 

Walla  Walla,  Wash.— Farmers'  Traction 
Co.  Dr.  X.  G.  Blalock,  president  Rees  Wi- 
nans.  Walla  Walla,  is  raising  $250,000  as  a 
starter  toward  the  construction  of  the  pro- 
posed electric  line  from  Daton  to  Wallula. 

Tacoma,  Wash. — The  Pacific  Traction  Co. 
is  to  decide  soon  on  the  construction  of  a 
new  lino  to  South  Tacoma,  Point  Defiance, 
loth   street,   and   other  sections. 

Oconomowoc,  Wis. — Milwaukee  Light, 
Heat  &  Tiaction  Co..  Milwaukee.  Wis., 
has  applied  to  the  City  Council  for  fran- 
chise to  lay  its  tracks  from  the  city  limits 
down  Milwaukee  street  and  West  avenue  to 
a  point  un  the  west  limits  of  the  city. 

Oshkosh,  Wis. — Wisconsin  Electric  Rail- 
wa>'  Co.,  John  Bowers,  chief  engineer,  Osh- 
kosh. Wis.,  is  considering  making  extensive 
improvements  in  Oshkosh.  The  company 
also  proposes  to  extend  the  Oshkosh-Mora 
interurban  line  to  Berlin  ne.xt  summer.  The 
work  if  carried   out   will  cost   about   $500,000. 

Mllvtraukee,  Wis. — Milwaukee  Electric  Rail- 
way &  Light  Co.  has  submitted  plans  to  the 
city  for  its  proposed  new  street  railway  line 
to  be  built  over  Tulson  street  bridge  next 
spring.  The  new  line  will  run  from  Ful- 
son    to    27th   and    Center    Sts. 

Sewers. 

Items  Arranged  Alphabetically  by  States. 

Tuscaloosa,  Ala. — Local  press  is  advocat- 
ing the  installation  of  a' new  sanitary  sewer 
system. 

Little  Rock,  Ark. — E.  A.  Kingsley,  Super- 
intendent Public  Works,  has  been  requested 
to  prepare  estimates  of  a  system  of  storm 
sewers    for   the    city. 

San  Diego,  Cal. — Ordinance  has  been 
passed  appropriating  $5,000  for  the  construc- 
tion of  the  University  Heights  sewer.  The 
work  will  be  done  by  day  labor  under  the 
supervision  of  the  Superintendent  of  Public 
Work.  Ordinance  has  also  been  passed  ap- 
propriating $10,000  for  the  construction  of 
.sewers   in   Florence  Heights. 

Coalinga,  Cal. — City  Trustees  have  had  es- 
timates made  for  installing  sewer  system. 
Estimated  cost  is  $35,000. 

Pasadena,  Cal.— City  Council  is  to  be  peti- 
tioned to  call  special  election  to  vote  on  is- 
suing bonds  for  building  storm  sewer  sys- 
tem.    About  $250,000   would   be   required. 

Wlllits,  Cal. — Tcwn  has  voted  to  issue 
$30,000  of  bonds,  part  of  which  will  be  used 
for  installing  sewer  system. 

Americus,  Ga. — Council  has  been  petitioned 
to  extend  the  sewer  system  in  South  Ameri- 
cus. 

Shelbyville,  Ind. — City  Council  is  consider- 
ing plans  and  specifications  for  proposed 
new  sewer  system.  According  to  the  esti- 
mates of  the  engineers,  Riggs  &  Sherman. 
Toledo,   O.,  the  system  will  cost  $130,510. 

Louisville,  Ky. — Chairman  Barrett  of  the 
Board  of  Public  Works,  is  urging  that  City 
Council  appropriate  $250,000  for  the  City  En- 
gineering Department  to  be  used  next  year 
for  the  construction  of  small  sewers. 

Duluth,  Minn. — City  Engineer  has  esti- 
mated cost  of  a  main  sanitary  trunk  sewer 
in   54th   Ave.,    east,    at    $15,950. 

St.  Paul,  Minn.— Board  Public  Works  has 
reported  in  favor  of  constructing  the  Port- 
land-Aldine  sewer  system.  Work  will  prob- 
ably cost  $131,000. 

St.  Joseph,  Mo. — Board  Public  Works  will 
award  contract  latter  part  of  this  month  for 
extending  the  Patee  St.  branch  of  the  Mit- 
chell Ave.  sewer  from  31st  st.  to  32nd  St. 
W.  K.  Seitz.  Assistant  City  Engineer,  pre- 
pared the  plans. 

Brooklyn,  N.  Y. — John  J.  Creem  Co.,  at 
about  $150,000.  was  low  bidder  Dec.  2  for 
constructing  Sec.  3  of  the  East  98th  St. 
sewer. 

Syracuse,  N.  Y.— City  will  award  contracts 
soon  for  the  construction  of  the  proposed 
17th  Ward  sewer,  which  according  to  esti- 
mates of  City  Engineer  Allen  is  to  cost 
$62,000.  The  sewer  will  range  in  size  from 
24   in.  by  36  in.   to  38  in.   by  57  in. 

Rawson,  O. — City  Council  has  been  peti- 
tioned  tci  icnistruct  sewer  in  South  Main  St. 

Springfield,  O. — M.  J.  Bahm,  City  Engi- 
neer, has  submitted  estimates  for  the  con- 
struction of  a  number  of  sanitary  drains. 
Largest  piece  of  work  calls  for  the  construc- 
tion of  6,700  ft.  of  sewer  in  Maiden  Lane 
and  Cedar  St.  to  cost  $22,000.  The  City  En- 
gineer is  also  preparing  estimates  for  the 
following  work:  Cleaning  and  straightening 
of  Mill  Run  sewer  and  removing  of  two 
dams  between  Burt  and  North  Sts.:  continu- 
ation of  the  high  level  sewer  in  Main  St.: 
storm  sewer  to  drain  the  Highlands:  storm 
water  sewer  from  East  St.  to  the  WTieldon 
ditch;    dredging   of   Buck    Creek    from    Lime- 


stone St.  west  and  from  Nelson  St.  to  the 
Big  Four  tracks;  low  level  sewer  from  La- 
gonda   to   the   park. 

Enid,  Okla.— City  has  voted  to  Issue  $250,- 
noo  of  bonds,  it  is  stated,  $125,000  of  which 
will  go  for  storm  sewer  construction  and 
$25,000  for  septic  tanks.  The  remainder  will 
be   used    for   w.'il'-r  extensions. 

Sellwood  (P.  O.  Station  Portland),  Ore.— 
Sewer  .sjstem  to  cost  $85,774  is  to  be  built 
here  next  year. 

Marcus  Hook,  Pa — Borough  Council  is 
seeking  site  for  the  sewage  disposal  plant 
to  be  erected  in  connection  with  its  pro- 
posed sewer  system.  A.  F.  Damm  is  Engi- 
neer. 

Parkesburg,  Pa — Borough  Council  is  con- 
sidering   installing   sewage   disposal   plant    to 

cost  about  $10,000. 

West    Chester,    Pa This   place    has   voted 

against  issuing  $150,000  of  bonds  for  sewer- 
age  work. 

Harrisburg,  Pa M.  B.  Cowden,  City  En- 
gineer, has  reported  to  City  Council  that  the 
proposed  .Market  St.  and  18th  St.  storm 
sewer  will  cost  $35,000. 

Kingston  (P.  O.  Station  Wllkesbarre),  Pa. 
— Borough  Engineer  has  been  instructed  to 
prepare  plans  for  extension  of  the  sewer 
sj-stem. 

Sewickley,  Pa. — State  Board  of  Health  has 
directed  this  place  to  have  plans  prepared 
before  July  1,  1909,  for  a  sewage  disposal 
plant. 

Wilkinsburg,  Pa. — H.  W.  Mcintosh,  Bor- 
ough Solicitor,  has  prepared  ordinance  to 
authorize  a  $290,000  bonds  issue  for  building 
a  storm  sewer  for  this  borough.  J.  B. 
Frease  is  Borough  Engineer. 

Ipswich,  S.  Dak. — City  Council  has  pre- 
liminary surveys  made  for  the  sewer  system 
which  it  proposes  to  install  in  the  spring. 

Planklnton,  S.  Dak. — An  $8,000  bond  issue 
voted  some  time  ago  for  a  sewer  system  has 
bene  declared  legal,  and  work  of  installing 
the  system  will  at  once  be  taken  up. 

Dallas,  Tex. — Construction  of  a  storm 
sewer  in  Calhoun.  Market  and  other  streets 
to  cost  $4,150  is  to  be  taken  up  at  once. 

Provo,  Utah. — City  Council  has  adopted 
plans  of  A.  F.  Parker,  City  Engineer.  Ogden, 
Utah,  for  a  new  sewer  system  for  this  place. 

Bellingham,  Wash. — Resolution  is  before 
Council  calling  for  the  extension  of  the  big 
Champion  St.  tunnel  sewer,  to  provide  for 
that  portion  of  the  city  now  draining  into 
Whatcom  Creek.  The  extension  sewer  will 
run  from  the  end  of  the  tunnel  at  Unity  St., 
parallel  Whatcom  Creek  for  a  portion  of 
the  way.  and  terminate  at  Nevada  St. 


TRADE  NOTES. 

The  nine  buildings  of  the  Root  &  Van 
Dervoort  Engineering  Co.  and  the  Moline 
Automobile  Co.,  allied  concerns  of  East  Mo- 
line. 111.,  have  been  equipped  with  a  new 
sprinkler  system  at  a  cost  of  $15,000. 

Arthur  Koppel  Co.,  Machesney  Bldg.. 
Pittsburg.  Pa.,  has  turned  over  the  agency 
for  the  sale  of  its  portable  track,  industrial 
railw-ays.  cars  of  all  kinds,  including  mine 
cars,  rails,  switches,  turntables,  etc..  in  the 
State  of  Colorado  to  the  Jeffrey  Manufactur- 
ing Co.,   1711  Tremont  Place.  Denver.  Colo. 

Schalkenbach  &  Budke,  Structural  Iron 
Work,  402  Claremont  Ave..  Jersey  City.  N.  J., 
announce  the  complete  equipment  of  their 
plant  at  Westside  Ave.  Station  on  the  Cen- 
tral Railroad  of  New  Jersey.  Jersey  City, 
and  that  they  are  now  prepared  to  furnish 
details  and  submit  estimates  on  all  kinds  of 
general  and  structural  iron  work. 

The  Edison  Portland  Cement  Co.,  1133 
Broadway,  New  Y'ork,  is  planning  to  have  a 
very  interesting  exhibit  at  Convention  of  the 
National  Association  of  Cement  Users  at 
Cleveland,  O..  Jan.  11-16.  Among  other 
many  interesting  things  in  connection  with 
the  manufacture  of  Edison  Portland  cement, 
the  company  expects  to  put  on  exhibition  a 
number  of  sample  castings  of  the  famous 
Edison  poured   concrete  house. 

The  Teredo-Proof  Paint  Co..  New  York, 
has  an  order  from  the  Charlotte  Harbor  & 
Northern  for  paint  to  treat  500  piles  to  be 
used  for  a  wharf  in  Florida.  The  paint  is  to 
be  applied  in  four  coats,  which,  it  is  con- 
sidered, will  be  sufiScient  to  protect  the  tim- 
ber from  teredos.  The  cost  of  material  and 
application  will  be  about  10  cents  per  lineal 
fo<it.  The  B.  &  A.  R.  R.  has  also  specified 
Teredo-Proof  paint  to  be  used  on  all  timber 
work  on  the  new  Cunard  Line  Docks  at 
Boston.  Mass. 

The  physical  effects  of  the  Southwestern 
Bridge  Co..  Joplin.  Mo.,  will  be  offered  for 
sale  at  1  p.  m..  Dec.  22.  by  W.  B.  Kane. 
Trustee  for  the  company.  The  sale  includes 
all  of  the  real  estate,  buildings,  furniture, 
material,    tools  and    equipment   of   the   above 
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concern,  Inclmllnit  approxlnmtoly  four  acres. 
loc»ti'(l  iin  llie  S(.  UiulH  &  San  Frnndsco 
R  R.  onice  IniihllnR.  Miiiclilnc  shop  and 
sicel  HtnH'luml  Kliop:  also  approximately 
2,250  tons  nf  siccl  plate,  liars  and  structural 
Btoel,   tools  and  equipment. 

The  partnership  heretofore  existing  be- 
tween John  W.  Pase  and  K.  R  Shnable,  do- 
ing huslness  as  Pace  &  Shnable,  Eni;lneer» 
and  Conlmcturs,  with  otHce  at  1002  Security 
BIdK..  i"lilia)jo.  HI.,  has.  by  mutual  consent, 
been  dissolved.  All  outstanding  accounts 
due  to  the  scraper-bucket  business  \vlll  be 
collected  by  John  W.  Pnse,  who  will  also 
pay  all  bills  on  the  scraper-bucUet  account. 
All  outstan<llnK  acommts  due  to  the  contract 
business  will  be  collected  by  K.  R  Shnable, 
who  will  also  pay  all  bills  on  the  contract 
account. 

Ernst  Wiener  Co..  Railroad  Specialists  for 
all  Industries,  announce  that  Mr.  J.  N. 
Richards,  who  for  the  last  14  years  was 
General  Sales  Manager  for  the  Standard 
r^lnt  Co..  has  associated  himself  with  them. 
Mr.  Richards  Is  well  known  amongst  the 
large  nianufacturlnB  interests  of  the  country 
and  his  many  friends  and  long  experience 
will  no  doubt  be  the  means  of  increasing  the 
business  of  the  well  known  concern  with 
whom  Mr.  Richards  is  now  connected.  Mr. 
Richards  will  make  his  headquarters  for  the 
present  at  the  main  office,  50  Church  St., 
New  York  City. 

CONTENTS   OF    DECEMBER   9,  ISSUE 
OF  ENQINEERINQ-CONTR.ACTINQ. 

Editorial: 

Acid  Wash  Finish  for  Cement  Walks. 389 

The  Blackwell's  Island  Bridge 389 

Concrete  Section  : 

Methods  and  Costs  of  Constructing 
Three  Wooden  Highway  Bridges 
with  Concrete  Abutments  in  Cuba.  .390 

Tests  Showing  Loss  by    Solution    of 
Concrete  in  Concrete  Drain  Tile. ..  .391 
Earth  and  Rock  Section  : 

The  Cost  of  Operating  and  Maintain- 
ing an  Electric  Air  Drill  and  Some 
Suggestions  as  to  the  Advantage  of 
This  Type  of  Drill  for  Trench 
Work  392 

Some  Comments  on  Blasting  in  the 
Culebra'  Cut,  and  the  Proposed 
Close  Spacing  of  Drill  Holes  to 
Prevent  Missfires  393 

Records  of  Driving  Rock  Tunnels  and 
Some  Comments  on  the  High  Cost 

of  the  Elizabeth  Tunnel 393 

Roads  and  Streets  Section  : 

Cost  of  Constructincr  a  25-ft.  Cement 
Sidewalk  and  Curbing  on  Michigan 
Ave.,   Chicago,   111 395 

Bituminous  Macadam  Road  Construc- 
tion in  Rhode  Island  and  Specifica- 
tions for  the  Work ; .  .395 

General  Section  : 

Method  and  Cost  of  Making  Wash 
Borings  on  a  Ship  Canal  Survey... 397 

Cost  of  Recounaissance  Survey  for 
Railway  Location  in  Alaska  in  Win- 
ter   399 

Methods  of  Making  Tight  Joints  in 
Sewers  ■iOl 

Underground  Insulation  of  Steam  and 
Hot  Water  Pipes 402 

Estimating  tlie  Cost  of  Manholes  from 
a  Diagram   403 

Discussions  Before  the  Technica' 
League    on    the    Blackwell's    Island 

Bridge   405 

Methods  and  Costs 400 

Letters  to  the  Editors 403 

Catalogs  Worth  Having 406 


Tracklayiiii!;  by  Machinery 

SIMPLE— RAPID— EC0N'0M1C.\L 

D.  F.  HOLMAN 
RAILWAY  TRACKLAYER   COMPANY 

1713  Railway  Exchancc,  CtalcaEO 


IMPROVEMENTS  TO  WATER 
WORKS. 

Connersvllle.    Ind. 

Notice  Is  hereby  given  that  the  City  of 
Connersvllle,  Indiana,  will  on  the  12th 
day  of  January,  1909.  at  7:30  o'clock  p.  m., 
receive  proposals  for  the  construc- 
tion and  leasing  to  said  city  of  certain 
Improvements  and  additions  to  the  City 
Water  Works  and  water  supply  of  said 
city,  according  to  specltlcations  on  (lie 
in  the  City  Engineer's  office. 

All  proposals  to  be  in  the  form  of  an 
offer  to  purchase  real  estate  on  which 
to  construct  pipe  lines,  pumping  station 
and  other  things,  and  to  lease  all  of  such 
property  to  the  city  for  a  term  of  years, 
not  less  than  ten  (10)  nor  more  than 
twenty-tive  (23),  at  an  annual  rental 
to  be  specified  in  proposal  and  provid- 
ing for  the  right  of  said  city  to  pur- 
chase said  property  and  water  supply  at 
the  end  of  term  of  years  for  a  fixed 
price   to  be  therein  specified. 

Such  proposal  shall  be  accompanied  by 
plans  and  specifications  showing  style 
of  structure  and  machinery  to  be  erect- 
ed specified,  together  with  the  contract 
or  lease.  The  lessor  to  guarantee  the 
maintenance  of  the  source  and  supply 
of  water. 

Proposals  to  be  accompanied  by  good 
bond,  payable  to  said  city  in  the  penal 
sum  of  one  hundred  thousand  dollars 
($100,000),  conditioned  that  said  lessor 
will  complete  said  additions  in  accord- 
ance with  terms  of  specifications  and 
guarantee  the  maintenance  of  said  source 
of  water  supply  during  term  of  lease. 

The  city  reserves  the  right  to  hold  any 
or  all  proposals  open  to  acceptance  until 
one  is  accepted  according  to  .the  method 
prescribed   by   law. 

JACOB   S.   CLOUDS. 
Citv   Clerk. 

K    L.   HANSON,  Engr. 


PROPOSALS  FOR  CONSTRUCTION  OF 
barracks  and  quarters,  and  plumbing  and 
heating  and  electric  wiring  same.  War 
Department,  office  of  the  Constructing 
Quartermaster,  New  London,  Conn..  No- 
vember :iS,  190S.  Sealed  proposals 
for  constructing  one  double  barrack, 
one  single  barrack,  two  field  offi- 
cers' quarters.  one  four-set  officers* 
quarters,  two  lieutenants'  quarters, 
three  double  non-commissioned  officers' 
quarters,  and  one  double  firemen's  quar- 
ters, at  Fort  Terr>'  (Plum  Island),  New 
"Vork,  and  two  double  barracks,  two  field 
officers'  quarters,  four  lieutenants'  quar- 
ters, two  double  non-commissioned  offi- 
cers' quarters,  and  two  double  firemen's 
quarters,  at  Fort  H.  G.  Wright  (Fisher's 
Island),  New  York,  and  for  plumbing, 
electric  wiring  and  installing  heating 
plants  in  same  will  be  received  here  un- 
til 10  a.  m..  Feb.  10,  1900,  and  then 
opened.  Proposals  are  desired  for  brick 
construction  of  all  buildings  and  for  re- 
inforced concrete  construction  on  bidders' 
plans  of  barracks  and  non-commissioned 
officers'  and  firemen's  quarters.  Infor- 
mation furnished  on  application.  En- 
velopes containing  proposals  should  be 
endorsed:  "Proposals  for  Public  Build- 
ings." and  addressed:  "R.  M,  Schofleld, 
Major.  Q.  M..  Constructing  Quartermas- 
ter.   New   London,   Conn." 


OFFICE  OF  THE  QUARTERMASTER. 
Jefferson  Barracks.  Mo..  November  2:!. 
1908.  Sealed  proposals,  in  triplicate,  will 
be  received  here  until  11  a.  m..  De- 
cember 22,  1908,  and  then  public- 
ly opened  for  a  complete  elec- 
tric lighting  system,  consisting  of  the 
folkiwing  items:  Wiring  buildings,  con- 
structing pole  lines,  furnishing  electric 
fixtures.  transformers  and  apparatus. 
Also  to  furnish  electric  current  for  light- 
ing will  be  received.  Information  fur- 
nished on  application.  United  States  re- 
serves tlie  right  to  accept  any  or  reject 
all  bids.  Envelopes  containing  proposals 
should  be  endorsed  "Proposals  for  an 
electric  lighting  system.  "  addressed  to 
CAPT.  O.   W.  BELL,  Q.  M. 


THE 

HEW  YORK  CONTINENTAL  JEWELL 

FILTRATION  COMPANY 

FILTERS 


General  Contractors 
CHICAGO  NEW  YORK 


Nature  Adorned 

Laying  out  of  Parks,  BeautifyinK  Municipalities 
and  Country  Seats.  Tree  Planting  Tree  Diseases 
Treated.  Write  For  Particulars. 

F.    R.    MEIER,    Consulting    Forester 

1  Broadway.  NEW  YORK 


THE  oOHNSON 

Well  Screen 

All  sizes.    Brass.   Large  Capacity. 

Non-choking      L'sed  everywhere. 

Write  for  Booklet  "EC* 

E.  E.  JOHNSON.         St.  Paul,  .Minn. 


w. 

(Si.  L.   E.   GURLEY 

TROY.  NEW  YORK 

Manufacturers  of 

Civi 

1     Engineers*    and    Surveyors' 

INSTRUMENTS 

CataJcEue  and   detailed   in'ormation  on  request  | 

YOUNG  &  SONS 


SURVimXO  IXSTRUMEiNTSr 


PHILADELPHIA 


BEST  EXTENSIBLE  TRENCHING  3RACE  MADE 

KALAMAZOO  :!!:il""""~ 


MiCHMAN 


eoe    CAST   MAtN    9T. 


Standard  Plans  for  Highway  Bridges 
of  Reinforced  concrete 

These  pl.ins  ?ive  complete  details,  bills  of  material,  etc. 
iiiul  are  free  from  patented  features.  I  also  prepare 
special  plans  for  hrldires  or  other  structures  at  reason- 
able rates  and  invite  correspondence  with  Contractors 
requtrlnff  such  plans  for  competitive  bidding,  etc 
WILBLR     J.     WATSON.    Member    Am.    Sec.    C.    E. 

Expert  Designer  and  Inspector  of  Brldees 
Citizens  Building  Cleveland  Ohio 


FORT  JITER,  V.A..  DECEMBER  3.  190f. 
Sealed  proposals  In  triplicate  will  be  re- 
ceived at  the  office  of  the  Constructing 
Qvartermaster.  until  II  o'clock  a.  m.,  tt<. 
ceinber  17,  1908.  and  then  opened,  for  the 
reconstruction  of  paving  and  gutters  arouiii. 
artillery  stables.  Certified  check  or  Surety 
Company's  guarantee  for  ten  per  cent  of  the 
amount  must  accompany  each  bid.  Plans 
and  specifications  will  be  furnished  on  ap- 
plication, "The  government  reserves  the 
right  to  reject  any  or  all  bids.  Proposals 
slunild  be  Indorsed  "Proposals  for  paviiig 
and  gutters."  and  addressed  to  Captaiii  B. 
I?.    Hyer,    Constructing    Quartermaster. 


December  i6,   1908. 
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GAS  AND  ELECTRIC  PLANT. 

Chillicothe,  Mo. 
Proposals  wanted  for  the  construction 
of  a  Gas  and  Electric  Light  Plant  for 
street  and  private  lighting,  with  day 
current,  in  Chillicothe.  Missouri,  a  city 
of  eight  thousand;  fifteen-j'ear  franchise. 
All  communications  should  be  ad- 
dressed to   City   Clerk. 

H.    I.    SPBNCE.    City  Clerk. 

24-in.    CONCRETE    AND    STEEL 
WATER  MAIN. 

Astoria.  Oregon. 
Sealed  bids  will  be  received  until  noon. 
December  21,  1908,  at  the  office  of  the 
Water  Commission  in  Astoria,  Oregon,  for 
furnishing  the  material  and  constructing 
about  12.000  feet  of  24-inch  concrete  water 
pipe,  and  about  1,300  feet  of  steel  water 
pipe  and  furnishings,  according  to  speci- 
fications on  file  in  the  Water  Commission 
Office  in  Astoria.  All  bids  to  be  accom- 
panied by  certified  checks  for  ten  per  cent 
of  the  amount  of  the  bid.  The  right  is 
reserved  by  the  Water  Commission  to 
reject  any  or  ail  bids. 

CITY    WATER    COMMISSION, 
C.  S.  WRIGHT,  Chairman, 

FORT  MYER.  VA.,  DECE.MBER  S,  190S. 
Sealed  proposals  in  triplicate  will  be  re- 
ceived at  the  Constructing  Quartermas- 
ter's Office,  until  11  o'clock  a.  m..  Janu- 
ary 6,  1908,  and  then  opened,  for  con- 
struction of  Veterinary  Stable.  Certified 
check  or  Surety  Company's  guarantee  for 
10  per  cent  of  the  amount  must  accom- 
pany each  bid.  Plans  and  specifications 
will  be  furnished  on  application,  and  a 
deposit  of  $5.00  must  accompany  request 
to  insure  safe  return.  The  Government 
reserves  the  right  to  reject  any  or  all 
bids.  Proposals  should  be  indorsed  "Pro- 
posals for  Veterinary  Stable"  and  ad- 
dressed to  CAPTAIN  B.  B.  HYER.  Con- 
structing Quartermaster. 


OFFICE  OF  THE  CONSTRUCTING 
Quartermaster,  Cheyenne,  Wyoming,  No- 
vember 21,  1908.  Sealed  proposals.  In 
triplicate,  will  be  received  at  this  office 
until  9:30  o'clock  a.  m.  (Mountain  Time). 
December  21,  190S,  and  then  opened,  for 
constructing  at  Fort  D.  A.  Russell,  Wy- 
oming, buildings  specified  below,  and  for 
plumbing,  steam  heating,  electric  wiring 
and  electric  fixtures  in  lituiidings  requir- 
ing same.  Quarters  for  one  brigadier 
general,  three  field  officers,  seven  double 
captains,  three  double  lieutenants,  one 
bachelor  officers,  two  double  N.  C.  staff 
officers  and  two  double  cavalry  barracks; 
four  cavalry  stables,  one  field  staff  and 
band  stable,  two  fire  stations,  one  guard 
house,  two  quartermaster's  workshops, 
two  coalsheds.  one  hayshed.  two  grana- 
ries, two  quartermaster's  store  houses  and 
two  subsistence  store  houses.  Plans  and 
specifications  can  be  examined  at  this 
office  and  full  information  given  upon  ap- 
plication. Plans  and  specifications  are 
on  file,  for  the  inspection  of  bidders, 
in  the  office  oi:  Chief  Quartermaster, 
Department  of  the  Missouri,  Omaha, 
Nebraska;  Department  of  Colorado.  Den- 
ver, Colorado;  Department  of  the  Lakes, 
Chicago,  Illinois,  and  at  the  office  of  the 
Secretary  of  the  Builders'  Exchange,  St. 
Paul,  Minn.  The  United  States  reserves 
the  right  to  reject  or  accept  any  or  all 
bids  or  any  part  thereof.  Envelopes 
containing  proposals  should  be  endorsed. 
"Proposals  for  Constructing,  etc.,  of 
Buildings  at  Fort  D.  A.  Russell,  Wyom- 
ing," and  addressed  to  Captain  V.  K. 
HART,  loth  Infantry.  Acting  Quarter- 
master, U.  S.  Army,  in  Charge  of  Con- 
struction, Room  3.  Keefe  Hall,  Cheyenne. 
Wyo. 


FOR  SALE  CHEAP 

Continuous  Mixer 

Dump  Cars  and  other  Material 
New  and  Old  Equipment 

Bought    and   Sold. 

WALSH'S  SONS  &  CO.,   Newark,  N.  J. 


STORM  SEWERS. 

Muskogee,  Okla. 
The  City  of  Muskogee,  Oklahoma,  will 
on  December  21,  1908,  receive  bids  for  the 
construction  of  storm  sewers,  aggregat- 
ing $250,000.  Plans  and  specifications 
may  be  examined  at  the  office  of  the 
city  engineer  or  may  be  obtained  after 
Dec.  10  on  payment  of  $10.  The  work 
will  be  part  brick,  part  vltrlfled  pipe  and 
part  concrete.  Monthly  estimates  In 
cash. 

L.   B.  KINSET, 
City   Engineer. 


STEEL  OR  CONCRETE  BRIDGE. 

Salt  Lake  City.  Utah. 

Sealed  proposals  will  be  received  at 
this  office  until  8  o'clock  p.  m.,  January 
8,  1909,  for  the  work  of  constructing  a 
steel  or  concrete  highway  bridge  across 
the  Jordan  River  at  North  Temple  St. 

Instructions  to  bidders,  together  with 
specifications  and  forms  for  contract  and 
bond,  can  be  obtained  upon  application 
at  the  office  of  the  Board  of  Public  Works 
or  City   Engineer. 

The  right  is  reserved  to  reject  any  and 
all   bids. 

By  order  of  the  Board  of  Public  Works. 
H.  J.  MCMILLAN,  Chairman. 

LOUIS  C.  KELSEY,  City  Engineer. 


WKy     Not 

get  rid  of  your  contractors'  equip- 
ment for  which  you  have  no  further 
use?  A  KOR  SALE  advertisement 
ill  Engineering-Contracting  will  help 
you.     It  costs  but  $i  an  inch. 


Have  You  Contract  Work  to  be  Done  This  Year? 

Engineering-Contracting  offers  you  the  means  of  getting  the  news  of 
this  work  widely  and  .quickly  to  contractors  who  will  bid  on  doing  it.  It  dis- 
tributes the  news  widely  because  its  circulation  is  large  and  because  its 
readers  are  specifically  men  who  do  work — contractors,  constructing  engi- 
neers, manufacturers  of  construction  materials  and  supplies.  It  distributes 
this  news  quickly  because  it  is  printed  in  Chicago,  and  reaches  subscribers 
west  of  Pittsburg  24  to  48  hours  sooner  than  can  any  New  York  paper. 
Its    circulation    among   middle    western    contractors    is  particularly  large. 

Wide  and  quick  publication  of  work  to  be  contracted  means  wide  competition  and  prompt  and 
careful  bidding  and  these  mean  to  the  owner  reliable  work  at  the  lowest  cost.  A  trial  proposal  advertise- 
ment in  ENGINEERIXG-COXTRACTING  has  convinced  officials  of  other  cities  of  the  truth  of  these 
assertions.     A  trial  advertisement  will  convince  you.     It  will  cost  only  $2.40  an  inch. 

This  is  a  small  s\im  to  risk  on  a  chance  merely  of  securing  wide  competition,  but  we  would  not  ask  you  to  risk 
even  so  small  a  sum  were  we  not  convinced  from  results  given  to  others  that  the  chance  is  no  chance,  but  a  certainty. 
Will  you  not  demonstrate  the  fact  to  yourself  by  a  trial  "Proposal"  in  our  columns? 

ENGINEERING-CONTRACTING,   355    Dearborn    Street.   CHICAGO 
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List  of  Contractors'  Supplies. 


If  you  wish  catalogs  of  the  leading 
mainifacturers  send  us  a  jiostal  card 
giving  your  address  and  business,  and 
the  list  numbers,  as  shown  below,  of 
articles  of  which  you  want  catalogs. 

This  will  save  you  the  trouble  of  writing;  a  large 
number  of  letters.  ShouUi  you  later  on  have  cor- 
respondence direct  with  the  manufacturers,  we 
shall  appreciate  it  if  you  will  state  in  your  let- 
ters that  you  are  indebted  to  this  paper  for  the 
introduction.  Such  a  statement  will  be  mutually 
beneficial. 


Air   compressors.    See 
94. 
2  As!>ostos. 
1  A.'iphalt. 
fi  .\spMalt  plants. 

7  Asjihalt  tools. 

8  Augurs,   pneumatic. 


Ballast  spreaders. 

H.illast     iinlcaiiers. 

Harrt.w.*.    eonorete. 

Bearings,       ball      and 
roller. 

BearinKS,    self-oiling. 

Bellows. 

Belt  conveyors.  Seel03 

Belt   dressing. 

Belting,  canvas. 

Belting,    chain. 

Belting,    leather. 

Belting,   rubher. 

Benders,   rail.   See  404 

Benders,      steel    rein- 
forcing rod. 

Placksnilths'    tools. 

Blasting   batteries. 

Block     machines,     ce- 
ment and  concrete. 

Bl(^cUs.    tackle. 

Blowers.     See  ISO. 

Blast    hole    loaders. 

Bolts   and  nuts. 

Blue  print   machines. 

Boots,    engineers'   and 
<*on  tractors'. 

Boil'TS. 

Boiler  covering. 

Bonds,    contractors' 
surety.    See    98. 

Bnikes,  air. 

Bridge    railings. 

Brick,    building. 

Brick,  paving. 

Brick   machines. 

Bridges,    steel. 

Bridges,    concrete. 

Buckets,  clam  shell. 

Buckets,    concrete. 

Buckets,   dumping. 

Buckets,  orange  peel. 

Brooms,   street  clean- 
ing. 


84  Cement,   natural. 

86  Cement.    Portland. 

87  Centers  and  forms  for 

concrete. 

85  Chains,   common. 

90  Chains,  sprocket. 

91  Channelers. 
Cleaners,  due.  See  189 

92  Clocks,   time. 

93  Chinmeys. 

94  Compressors,  air. 

95  Conduit,      bituminous 

fiber. 
Concrete     reinforcing. 

See    474. 
Conduit,   vitrified.   See 

143. 

96  Concrete     fence     post 

molds. 

97  Computing   machines. 

98  Contractors'  bunds. 

99  Concrete  ft>rm  clamp.s. 
Concrete  form  holders 

See   193. 

100  Contiactors'   supplies. 

101  Coal      handling      ma- 

cliinery. 

102  Conveying  machinerv. 

103  Conveyors,    belt. 

104  Cranes. 

106  Cranes,     locomotive. 
108  Cranes,     traveling. 
110  Creosoting. 
112  Crossing.s,    railway. 

114  Crushers,    rock. 

115  Culverts,    concrete. 

116  Culverts,  vitrified  pipe 

117  Culverts,    tuetal. 
lis  Curbs,   street. 


58  Cabinets,     filing. 

59  Calculating    machines. 
Cables.    Sec    430. 

60  Cableways. 

61  Cals.sons. 

62  Car.«,    Ijallasl. 

63  Cars,    coiicrete. 

64  Cars,    dump. 
66  Cars,,  fiat. 

68  Car.s,  hand. 

69  Cars,   mining. 

70  Carls.     See  also  520. 

71  Carts,    street,    hand, 

72  Carts,   concrete. 

73  Castings,    brass. 

74  Castings,   Iron. 
76  Castings,  steel. 

Cement       block     ma- 
chines.    Sec  32. 
78  Cement  finishing  tools 

80  Cement   pipe   molds. 

81  Cement     testing    ma- 

chines. 
^2  Conifot  i\-nlk  tonls. 


119  Dams,    concrete. 

120  Derricks  and  fittines. 

121  Draftsmens'     supplies. 

122  Ditching    machinery. 

123  Dipper  teeth. 

124  Dredges. 

126  Drill   sharpeners. 

Drills,  air.     See  136. 
128  Drills,   core. 

130  Drills,   diamond. 

131  Drills,    electric. 

132  Drills,    pneumatic 

plug. 
134  Drills,    ratchet. 
136  Drills,    rock. 

138  Drills,   well. 

139  Dryers. 

140  Dynamite. 

I>ust  lavers.  See  419 
142  Ducts,    vitrified. 

Dump  wagons.   See520 
144  Dynamos. 


Economizers,    fuel. 
See   198. 

150  KIcctric   machinery. 
Electric   motors.     See 
324. 

152  Elevators,   bucket. 

154  Engineer!)'     Instru- 
ments. 

156  Engines. 

158  Engines,  gas. 

160  Engines,   gasoline, 

162  Engines,    hoisting, 

11:4  Engines,    steam. 


106  lOnglu.s.    ira.lliin. 
167  lOxpansinii    Imlts, 
I6S  lOxpanih'ft    metal, 

169  Expanders,   tube. 

170  lOxploders. 
172  Explosives. 

178  Feed    water   heaters. 

180  Fans  or  blowers. 

181  Filing  cases. 

182  Felt. 

183  Fillers    for    brick    and 

stone    pavement. 

1 84  Fenc<-  and    railing. 

185  FIreproofing  materials. 

186  Filters,    water. 

187  Fireproof    doors,    par- 

titions. 

188  Flang.s.    steel. 

189  Flue  <-leaners. 

190  Flue   lining. 
192  Flush    tanks. 

194  Forges,     blacksmith. 

195  Forms      for      concrete 

work. 
Forms     and      centers. 
See  87. 

196  Frogs  and  switches. 
198  Fut'l  ccon«>mizers. 

Fuse.      See   170. 

204  Gas    machiner.v. 
206  Gages,    steam. 
208  Gages,   water. 
210  Garbage    furnaces. 
212  Gates    and    valves. 
214  Gears  and  pinions. 
216  Governors,    engine. 
218  Govern'^rs,    water 
wheel. 

220  Graders,   elevating. 

221  Grain     handling     ma- 

chinerv. 

222  raski.ts. 

223  Grinding      machinerv. 
:"'4  Grubbers. 

225  Grout  mixers  and    in- 
jectors. 

228  Hammers,   pneumatic. 
230  Hangers,   joist. 

232  Harness. 

233  Heating     and      venti- 

lat-ng   machinery. 

234  Hoists,   air. 

236  Hoists,    chain,    differ- 
ential. 
^38  Hoists,    electric. 
240  Hoists,    gasoline. 
242  Hoists,    horse-whim. 
244  Hoists,    steam. 

246  Horse    feed -bags. 

247  Hose,    air  and   steam. 
218  Hose,    water. 

249  H'^se  carts. 

2r,0  Hvdrarts. 

251  Hydraulic    machinery. 

258  Ice    and    refrigerating 
machinery. 

260  Injectors. 

261  Insulated  wire. 

262  Iron. 

264  Iroi..   corrugated. 

?fi6  Ir'^r.    sheet. 

267  Insurance,   laborers'. 

270  .Tacks,    hydraulic 
272  ,Iack.s,    screw. 
274    'ack-^.    track. 

.lacks,  trench.  See  502 
276  Judson   powder. 

278  Kilns. 

289  Laborers    supplied. 

281  Lamps,  acetylene. 
Lamps.      contractors'. 

See  2.«6. 

282  Lamp  posts. 

283  Lamps,    electric 

284  Lathe,    metal. 

285  Lead. 

286  Lights,  contractors'. 

287  L"ad     furnaces. 

288  Lime. 

289  Lights,    vault. 

290  Locomotives,  dinkey. 
292  Locomotives,  electric. 
294  Locomotives,  gasoline 
296  Locrmioti\'es,  geared. 

298  Locomotives,    steam. 

299  Logging  outfits. 

300  Lubricant.s. 

302  Lumber,  creosoted. 

308  Machinery,    tile    mak- 
ing. 

310  Machine    teols. 


'.'.\'-   .Manganese   steel. 

313  .Mattocks. 

314  Manhole  covers. 

315  Mclallne. 

316  M'l.is.    water. 
lis  .Mineral    wool. 

319  Mining  mhchlnery. 
321)  Mixers,    concrete. 
322  Motors,   compressed 

air. 
324  Motors,    electric. 
326  Motors,   water, 

330  Nickel   steel, 

332  Nuts   and    nut   locks. 

333  Office    appliances    and 

furniture. 
Oil.    See  419. 

334  Oilless   Bearings. 

336  Ore       handling       ma- 
cliinery. 


337 
338 
339 
340 
341 
342 
343 
344 

345 
346 

348 

350 
352 
353 
354 
356 

358 
359 
360 
362 
364 
366 
367 

368 
370 
371 
372 
374 


376 


379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
392 
393 
394 
396 
397 
398 


Pavements. 
Paving  materials. 

Paving    tools. 

Packing. 

Painting    machines. 

Paints. 

Paving  blocks,  wood. 

Paving  blocks,   stone. 

Paving  bricks.  See  44, 

Paper,    building. 

Paper,    blueprint, 
drawing,    tracing. 

Picks. 

Pile    drivers. 

Pile    driver   jets. 

Pile   siloes   and   rings. 

Piles,    concrete. 

Piles,   interlocking, 
steel. 

Piles,    creosoted. 

Pipe    fittings. 

Pipe    covering. 

Pipe,  cast  iron. 

Pipe,    cement. 

Pipe,    lead. 

Pipe,    reinforced    con- 
crete. 

Pipe,    riveted  steel. 

Pipe,    vitrified   sewer. 

T^ice,   wooden. 

Pipe,    wrought   iron. 

Pipe  cutting  machine. 

Pipe    tapping   ma- 
cliines. 

Plows. 

Plows,    unloading    See 
12. 

Pneumatic   tools.     See 
8,    132.   416. 

Post    hole    diggers. 

Portable    railways. 

Pulverizers. 

Powder,    black. 

Prism    glass. 

Pulleys. 

Pumps,   air   lift. 

Pumps,    diaphragm. 

Pumps,    centrifugal. 

PumiJs,    electric. 

Pumps,    contractors'. 

Pumps,    sand. 

Pumps,    sewage. 

Pumps,    steam. 

Pumps,    trench. 

Pumps,    windmill. 

Punches,     hydraulic. 


400  Oi;arry    bars. 

402  Quarry    machinerj'. 

404  Rail    benders. 

405  Rail    joints    and    fas- 

tenings. 

406  Riiilroad   signals. 

408  Railways,    industrial, 
410  Rails,    new. 

412  Rails,    second    h.and. 

413  Railway    track   layers. 

414  Rammers,    pneumatic. 

415  Reconling   instru- 

inents. 

416  Riveters,    pneumatic. 

417  R(>ad      dust      prevent- 

ives. 

418  Road   machinery. 
Rock  crushers.   SeelH 

419  Road  oil. 

422  RolltM's.   horse. 

424  Rollers,    steam. 

425  Roofers'    supplies, 

426  Roofing. 

427  Hope    drive. 

428  Rope,    manila. 
430  Rope,    wire. 


Sjind   pumps.   Sec  392. 

439  .S^inniill    machinery. 

440  Saw    mills,    portable. 

441  Scales. 

142  Scanners   for   macad- 
am. 
444  Scrapers,  drag, 

446  Scraijers,    road. 
Scrapers,    wheel.    See 

528. 

447  Scrapers,    street. 
148  Screens,    rotary. 

150  Second    hand   outfits, 
452  Sewage    disposal. 

Sewer  braces.  See  502 
154  Sewer  cleaners, 
455  Sewer   traps. 

Sewer  pipe.    See  370. 

457  Shafting. 

458  Sheaves. 

460  Sho^'cls.    hand. 

461  Skylights. 

462  Skips; 
464  Slate. 

466  Sprinkling    carts. 

468  Standidpes. 

470  Steam    shovels, 

472  Steel,    structural. 

474  Steel    for    reinforcing 

concrete. 
476  Stone,    broken. 

478  Stone     dressing      ma- 

chines. 
Street   <-leanrng 

1,100ms.   See   53. 
Street  (arts.  See  71. 

479  Street     sweepers    and 

cleaners. 

480  Stump  pullers. 

481  .Strict    flushers. 

Sti  eet    scrapers.      See 
447. 

482  Switches. 

486  Tanks,  gas  and  oil. 
488  Tanks,   septic. 

490  Tanks,  water. 

491  Tapes,    engineers'. 
Tapping    machines. 

See  375. 

492  Tar. 

493  Telegraph     and     tele- 

phone    line      equip- 
ment. 

494  Tents. 

495  Tie  plates. 

496  Ties,    steel. 

497  Tile,  drain. 

Tile    making    machin- 
ery- See  308. 

498  Tile,   partition. 

Tile,   roofing.    See  426. 

Tools,   contractors'. 
See   100. 

Time       keeping       de- 
vices.  See  92. 

Traction   engines.   See 
166. 

Track       laying       ma- 
chines.  See  413. 

499  Track    tools. 

500  Tracing   cloth. 
Tramways,  wire  rope. 

See  60. 

501  Track  materials,  rail- 

wa.v. 

502  Trench    braces. 

504  Tr-ench    machines. 

505  Turnbuckles. 

506  Turntables. 

507  Turbines     (water 

wheels). 

508  Tiii-brnes.     steam. 

509  Twisted  steel. 

510  Valves,    steam. 

512  Valves,    water. 

513  Vault    lights. 

514  A'enlilators. 

515  Ventilating  appa- 

ratus. 


518 
520 


524 
525 


526 
528 
529 
530 
531 
532 
534 


13S  Sand   blast  apparatus.    538 


Wagon    loaders. 

Wagons,    dump. 

Waterproofing. 

^A'atel■    softeners. 

Waterworks  machin- 
er\'  and  supplies. 

Well    drills.    See    138. 

AVheel  barrows. 

Wheel  scrapers. 

Wheels,   car. 

Windmills. 

Winches. 

Wire  c1. 'th. 

Wire    .glass. 

Wire  rope.    See  430. 

Wood  block  pave- 
ment.    See  343. 

\\'ood    preser\-atives. 


The  above  Is  only  b   partial    list  of  the   heacilneis   In   our  Card   Index.      No    matter  what  you   want,     TELL   US 
and    we   will    put    you    in    prompt   communication    with    the    loading    manufacturers,    dealers  or  contractors. 
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FOR   SALE! 

Modern  Bridgfe  Plant  and 

Equipment 

There  will  be  offered  for  sale  at  the  plant  of  the  Southwestern  Bridge  Con-ijjanx-, 
Bankrupt,  Joplin,  Missouri,  on 

December  the  22nd,  1908,  at  Two  O'clock  P.  M., 

all  of  the  real  estate,  buildings,  furniture,   material,   tools  and  equipment  of  the  above 
concern,  including  approximately  4  acres,   located  on  the  St.   Louis  &  San  Francisco 


Railroad,  office  bui 
2,250  tons  of  steel 


ding,  machine  shop  and  steel  structural  shop;   also  approximately 
jlate,  bars  and  structural  steel  and  the  following  tools  and  e(iui])menl : 


12"  Punch 
36"  Punch- 


-capacity,  i    m  i 
-capacity,  |"  in 


3" 


3" 


Double  12"  and  24"  punch,  capacity,  f"  in 


3" 


12"  Punch — capacity,  1"  in  1". 

60"  Punch— capacity,  2"  in  1". 

36"  Punch— capacity,  2"  in  1". 

6"  Punch — capacity,  J"  in  |". 

Horizontal  Punch,  8"  throat — capacity,  |"  in  |". 

Double  Angle  Shear — capacity,  6x6x1"  angles. 

Bending  and  Straightening  Machine. 

Q  &  C  Cold  Saw,  with  extra  Milling  Head. 

1,500-Pound  Steam  Hammer. 

50"     Head  Rotary  Planer. 

18x11x12"  Duplex  Air  Compressor. 

Wall  Radial  Drill— 20'  arm. 

Hendey  20"  Shaper. 

Ryerson  Friction  Saw — 500- volt  D.  C.  Motor. 

Hendey  16"  Lathe. 

2"  Reliance  Bolt  Cutter. 

U"  National  Bolt  Cutter. 

Set  Special  8"  Bending  Rolls— 11"  and  8"  Rolls. 

4'  Rotary  Shear— capacit\-,  |"  Plate. 

National  1"  Rivet  Machine. 

Also  a  large  number  of  miscellaneous  tools,  including  Pneumatic  Riveters,  500- 
volt  Direct  Current  Motors,  Bulldozer,  Grinders,  Wood  Working  Machinery,  Furnaces, 
Scales,  Boilers,  Hoists,  Trolleys,  Forges  and  the  additional  hand  and  power  tools  used 
in  a  modem  bridge  shop.     For  further  information  address: 


W.  B.  KANE,  Trustee 


Joplin,  Missouri. 
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The  Cincinnati 
Frog  &  Switcli  Co. 

CINCINXATI,  OHIO 

Manufacturers  of 

FTOgs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,  Contractors,  Plantations. 


FOR    SALE 

400  Tens  New  Steel  Channels 

1.".  inilr...    :«    i.i.un.l:,,    30    :ccl    1"!.;: 

We    liiive   the    clamps   for    converting 
them  into  steel  sheeting. 

Price  Way  Bi  L  -.v  MHIs. 

WALTER    »,    ZELNICKER    SUPPLY    CO.,    In  SI.  LOUIS 


Steam  Shovels,  Locomotives, 
Cars,  etc. 

Contractors'  and  Railway  Equipment 

Telegraph.  Ti;lc[il:ono  oT  Wntc  Ut. 

A.  C.TORBERT&  CO. 

B47-548  Monadnock  Block  CHICA6S 


FROGS.  SWITCHES.  CROSSINGS 

5<Midft  t^  Portable  Track  for  all  weight!  of 
rail  for  Quarries,  Mine*.  Coal  Tipple*,  Indus- 
trial PlanU  and  Contractor**  use. 


THE  INDIAIVAPOUS  SWITCH  &  FROG  CO. 


SPRINGFIELD.  OHIO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  3&-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  toas  ia 
stock  in  our  shops. 

Also  Steam  Shovels 

Southern  Iron  &  Equipment  Co. 

ATLANTA,  QA. 


VULGAN  IRON  WORKS 


CHICAGO 


Largest  Dealers  in  Rebuilt 
Equipment  in  United  Statas 

EAST  WORKS 
New  Freight  and  Passenger  Cars 

WEST  WORKS 
Rebuilt  Coaches,  Cars  and  Engines 

Hicks  Locomotive  &  Car  Works 

General  Offices  Sales  Dept. 

Chicago  Heights.      Ba.t«ni        Fishei  Building, 

Illinois  RepreienUtWei       Chicago,  111. 

■mplr.  Steel  A  Bqalpin.dt  Co  ,  141  Br«w]w.7.  M.w  T.rk. 


<« 


CONTINENTAL 

DUMP     CARS 


•t 


1}  to  20  Cubic  Yards  Capacity, 

any  Guage. 

Continental  Car  &  Equipment  Co.,  (Ik.) 

17  Batter)'  Place,  New  York 
Highland  Park,  Louisville,  Ky. 


Y^7HICH  appeals  to  you  most,  idle  plant  or 
money  in  the  bank?  You  would  not 
have  idle  plant  had  you  been  dealing  with  us 
before  your  purchase.  Are  you  sure  the  plant 
you  have  will  meet  all  the  requirements  of  your 
next  piece  of  work?  Is  it  not  very  probable 
that  you  may  use  it  to  a  disadvantage  simply 
because  you  are  loathe  to  invest  more  money, 
which  in  turn  will  be  idle  next  year?  Our 
method  should  appeal  to  you.  We  have  con- 
tractors' equipment  of  all  kinds.  It  will  fit  all 
the  conditions  exactly.  You  can  rent  just  what 
you  can  use.  Every  piece  of  equipment  you 
are  paying  rental  on  is  earning  you  something. 
Remember  nothing  is  lying  idle  and  you  have 
no  money  invested. 


Contractors 

Have 

you 

idle 

plant? 

Write,  Wire  or  Call 


UNITED    STATES    EQUIPMENT    COMPANY 

FISHER    BUILDING,    CHICAGO,    ILL. 
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Motors    For    Sale 

two   40    H.    P.    variable      speed.    220    V.    Jenny 

Motors.        Complete     with     electric     automatic 

control.    Reasons  for  selling,  too  small.   Adapted 

especially    for    printing    press    work    or   heavy 

machinery. 

Address  Purchasing  Agt..  Post -Dispatch.  St.  Louis.  Mo- 


Trench 
Machines 

We  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work 

Catalogue  sent  upon  request. 

CARSON  TRENCH  MACHINE  CO. 

BOSTON,  MASS.,  U.  S.  A. 

(101  Warren  Street    NEW  YORK 
Branch Offlces]  Park  Bulldlne.  CLEVELAND 

1 299  St.  James  Street.  MONTRE.\L 


WANTED— 

you  to  know  THE  VELTEN  UNI- 
VERSAL CRUSHER  is  the  only 
machine  which  will  reduce  the  hard- 
est ROCK  and  GRAVEL,  instan- 
taneously, to  any  fineness  according 
to  your  wishes.  It  can  be  adjusted 
without  stopping  your  machinery;  is 
very  simple  in  construction;  less 
power  and  less  repairs  are  required 
for  maintainance  expense,  and  the 
least  cost  of  any  machine  in  the 
market.  Prices  range  from  $30  up. 
Investigate  and  you  will  be  pleased 
Address  the 
UmVERSAL  STONE  CRUSHER  CO.. 
Cedar  Rapids.  Iowa. 


Steam  Shovels,  Etc. 

FOR  SALE 

Model  60  Marion  (used  8  mos.) 
"     20      '■        (    "  11     "    ) 
9>5-ton  Bucyrus    (     "  10    "    ) 


70 
65 
45 
55 

10 


just  rebuilt 


90 


$2,500 
"  just  rebuilt 

Industrial    Crane     (used 
days)  now  in  Chicago 
9x14  Dinkies,  36"  gage:  4  D.  S.  T. 

10x16        " 

12-yd.,   5-yd.  Standard  gage;  4-yd. 
36"  gage  Dump  Cars;  Standard 
gage  Locomotives,  etc. 
No.  5  New  McCuUy  Crusher,  also  No. 
5  Gates'  Crusher. 

FRED  A.  PECKHAM 

1301-02  Great  Northern  Building.   CHICAGO 


Our  Leading  Combinations 

ENT.INEERING-CorTRACtlN'G $2.00  J  Our    PHcC 

Review  of  Reviews 3  .  00  >-      CD  X    Afl 

McClure's 1 .50  i     W>*^»^" 

Engineering-Contracting f2.00  )       Our  Price 

World's  Work 3 .00  V     ^  X    Afl 

Everybody's 1 .50  i     \^sJ»^^ 

Engineering-Contracting 

^  With  Ainslee's $2  .  70 

With  American  Boy  and  Success 2  .  65 

With  American  Magazine  and  Etude 2  .  85 

With  Burr  Mcintosh  Monthly 3.35 

With  Century 5.20 

With  Chiistian  Endeavor  World 2  .  45 

With  Cosmopolitan  and  Success 2  .  65 

With  Country  Life 4 .  35 

With  Etude  (for  music  lovers)  and  American 2 .  85 

With  Good  Housekeeping  and  Cosmopolitan 2  .  65 

With  Harper's  Bazaar  and  American 2 .  65 

With  Independent 2  .  70 

\\lth  Leslies*    Weekly 4  .  85 

With  Lippinctots 3.10 

With  Little  Folks  (new)  and  Cosmopolitan 2  .  65 

With  Metropolitan  and  American 2.65 

With  Musician  and  Success 3  .  00 

With  National  Magazine  and  Sunset 3  -  00 

With  Outing 2.70 

With  PJioto  Era  and  American 3.00 

With  Physical  Culture  and  Ck>smopolitan 2  .  65 

With  Scribner's 4  .  00 

With  Smart  Set 2 .  70 

With  Travel  Magazine  and  Success 3  .  00 

With  Van  Norden  Magazine  and  Pearson's 3 .  35 

Witli  Woman's  Home  Companion  and  American 2  .  65 

y^  With  World  Today  and  Cosmopolitan 3 .  00 

Engineering-Contracting $2 .  00 

Review  of  P.eviews 3  .  00 

Woman's  Home  Companion 1 .25 

Engineeri>:g-Contracting $2  00  1       ni.r  PriV« 

Delineator 1   00  I  ^L    J^^^^^ 

World's  Work 3  00  f  ^  A  00 

Everybody's 1   50  J  ^^•^^ 


Our  Price 

$3.35 


The  Magazine  Man 

LET  ME  TEACH  YOU 

The  Magazine  Subscription  Game         f 

A  BUSINESS  WITH  A   BIG   FUTURE 

How  I  Developed  My  Business  from 
$47  to  $400,000  a  Year 


The  subscription  agency  business  is  just  beginning  to  develop,  and 
every  man  and  woman  can  learn  it  by  my  complete  instructions,  per- 
sonally conducted  by  mail.  You  can  in  your  leisure  hours  conduct  a 
mail-order  business  that  is  dignified  and  earn  large  profits  by  the 
Grumiaux  system. 

Begin  in  a  small  way  and  watch  it  grow.  The  principles  upon  which 
I  built  my  business  become  yours  and  the  benefits  of  my  22  years'  ex- 
perience— you  need  not  make  the  mistakes  I  did — the  elements  of  success 
as  I  discovered  them,  my  ideas,  ray  schemes,  all  become  yours  through 
the  Grumiaux  system. 

Vear  after  year  the  renewal  business  increases  profits,  and  before  you 
know  it  you  have  a  substantial  business  of  your  own.  Start  by  working 
a  few  hours  evenings. 


Full  particulars  by  mentioning  this  magazine. 


Address  all  orders 


Ask  for  Our  S4-Page  Clubbin<5  Catalogue 


THE  GRUMIAUX  NEWS  AND  SUBSCRIPTION  CO.,  Le  Roy,  N.  Y. 
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WANTS 

Umlisi'luyril  Cards  umltT 

this    hr.niinK    cost    only 

One  Cent  a  Word 

II                         Display.-.!  tl  00  an  Inch, 

WANTS 

Untlisi)]aycti  Cards  under 
this    hcadmK    cost   only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


WANTS 

Undispl.-iy-l  <-,.r.:  .  ■;:,.l.-r 
this   hcadiii;:    <  ..■,■    -  .i.ly 

One  Cent  a  Word 

Disiil.iy,.!  $1  IX)  an  In<  h. 


WAN  ill'  ri'SiriiiN.  i:m;iii..i.  :'.'•  has 
levt'l  and  transit  with  full  Held  L'(|iilpnient. 
AdtlrosH  "Bux  afi."  onro  of  Knglncering- 
ContrnitlnK.  355  Dearborn  St..  Chicago. 
111. 

EN&TNEER  WANTED— One  who  can  Invest 
three  thousand  dollars  In  Interurban  rail- 
way. Good  position  for  good  man.  Ad- 
dress Box  60.  care  of  Engineering-Con- 
tracting, 3G5  Dearborn  St.,  Chicago. 

WANTED — Second-hand  Surveyor's  or  En- 
gineers Transit.  Must  be  cheap  and  In 
nrst-class  condition.  State  name  of  man- 
ufacturer and  give  catalogue  number  If 
possible.  Enclose  stamp  for  reply.  M. 
C.  Suttle,  Junction.  111. 

WANTED— Can  you  control  $25,000  capital, 
or  promote  a  company?  The  advertiser  has 
a  new  proposition  of  merit  In  connection 
with  the  street  and  sidewalk  pavement 
line.  Address  "M.  F.  J,"  care  of  Engi- 
neering-Contracting. 355  Dearborn  St.,  Chi- 
cago.  III.  • 

WANTED  POSITION— Civil  engineer:  eight 
years'  experience  In  municipal  engineer- 
ing, railway  location  and  construction,  real 
estate  development,  highway  construction, 
land  drainage.  Addres  "E.  S.."  care  En- 
gineering-Contracting. 355  Dearborn  St., 
Chicago,    ill.  24-2t 

WANTED— MASTER  MACHINIST  at  J7.04 
per  diem.  A  competitive  examination  will 
be  held  at  the  Navy  Yard.  Mare  Island. 
Cal..  .lanuary  7.  1909.  to  fill  the  above  po- 
sition. For  application  and  further  in- 
formation address.  "Commandant.  Navy 
Yard.  .Alare  Island.  Cal." 

CIVIL  SERVICE  COMMISSION  of  Chicago 
will  bold  examinations,  open  to  non-resi- 
dents as  well   as   residents   of   the   city,    as 

follows:  Engineering  draftsmen,  grade  6.  on 
Dec.  22;  architectural  dratlsmen.  grades 
0.  6,  7.  on  Jan.  4.  Application  blanks  will 
be  furnished  upon  request  to  Percy  B. 
Coffin.    Secy. 

WANTED— POSITION  as  chemist  or  chem- 
ical engineer  by  graduate  of  leading  tech- 
nical school.  Has  had  several  >ears  of 
practical  experience  and  can  fiH"  respon- 
sible position.  Best  of  references.  Ad- 
dress Box  "P.  C."  care  Engineering-Con- 
tracting. 721  Park  Row  Bldg..  New  York 
City. 17-tf 

WANTED— ENGINEERS  AND  CONTRACT- 
ORS — Do  you  need  a  man  who  can  design 
structures  for  engineering  works  and  su- 
perintend their  proper  erection?  Have 
worked  under  instructions  four  years 
steady;  graduate  of  M.  I.  T..  Jr.  Am.  Soc. 
C.  E.  Good  connections.  Can  talk  busi- 
ness. Address  Box  61.  care  of  Engineer- 
Ing-Contracting.  355  Dearborn  St..  Chicago. 

WANTED— Can  you  control  $10,000  or  pro- 
mote a  company?  If  so,  the  advertiser  has 
a  proposition  in  contracting  machinery 
that  Is  a  labor  saver  and  there  is  abso- 
lutely no  competition.  The  machines  can 
be  built  to  order  and  be  placed  on  the 
market  at  a  large  profit,  leaving  practical- 
ly only  the  sales  to  be  taken  care  of.  Ad- 
dress  3338  17th.  N.  W..  Washington.  D.  C. 

WANTED— POSITION— Municipal  and  rail- 
way engineer.  Mem.  W.  Soc.  Eng.,  wants 
position  with  railway  company  or  contract 
to  make  railway  location,  surveys  or  other 
engineering  work.  Experienced  In  special 
track  design  and  construction,  street  pav- 
ing and  sewer  work.  Have  field  and  office 
outfit.  Address  Box  62.  care  of  Engineer- 
ing-Contracting. 355  Dearborn  St.,  Chicago. 

WANTED  POSITION  —  Business  engineer, 
experienced  In  machine  shop  work,  design 
Installation  and  operation  complete  electric 
railway  power  and  lighting  systems  and 
sales  work.  Expert  in  organization,  cost 
keeping  and  analysis.  Capable  of  taking 
complete  charge  of  industrial  works  or 
large  construction  works  and  can  get  the 
best  results.  Cornell  M.  M.  E.  1900.  Amer- 
ican member  A.  S.  M.  E..  C.  S.  C.  E..  A. 
M.  A.  I.  E.  E.  A  hustler  and  business 
getter.  Experience  in  Canada.  P.  O.  Box 
289.  Kelowna.  B.  C. 


\\  .\.NTI';i>  Nam.-  .iiul  .i.l.lr.ss  ol  il..-  party 
who  on  Nov.  2-1  wrote  fnim  Montreal  rc- 
iiuestlng  Bulletin  of  Dietrich  wall  form 
clamp,  but  omitted  to  sign  his  name  to  the 
request. 

WANTED— POSITION— Engineer,  34.  has 
transit,  desires  position  on  railroad  or  mu- 
nicipal work  or  with  contractor  or  engi- 
neer; six  years'  experience  on  location  and 
construction;  hard  worker.  F.  C.  Randall, 
Hubbard,   Ohio. 

POSITION  WANTED— By  engineer  with 
following  qualifications:  Total  experience, 
6  years,  including  field  and  office  work, 
draughting,  steel  designing;  3  years  resi- 
dent engineer  with  railway  and  irrigation 
companies;  university  graduate;  degree  of 
B.  Sc.  Address  Box  65.  Engineering-Con- 
tracting. 355  Dearborn  St..  Chicago.       22-5t 


WANTED— POSITION  —  Mechanical  and 
construction  engineer  of  initiative  and 
executive  ability  with  good  business  ex- 
perience, buying,  selling  and  shop  work, 
desires  to  communicate  with  interested 
parties  having  any  opening  for  a  man  of 
this  description.  Has  been  connected  with 
some  of  the  foremost  mining  and  engineer- 
ing organizations  east  and  west. 

Present  salary  $5,000  per  year;  under 
contract  until  January  first.  Desires  to 
locate  permanently  with  suitable  firm.  In- 
vesting with  them  in  the  enterprise  if  sat- 
isfactory. Address  Box  66,  care  of  Engi- 
neering-Contracting, 355  Dearborn  St., 
Chicago.  22-5t 


WANTED— .SITUATION— Young  man,  tech- 
nical graduate  from  first-class  university, 
desires  lionorahle  position  with  engineer  or 
construction  company.  Middle  or  north- 
west preferred.  Address  Bo.x  74,  care  En- 
gineering-Contracting, 35.J  Dearborn  St., 
Chicago.  •  25-4t 

WANTED— POSITION  with  contractor,  con- 
struction or  manufacturing  company,  by 
young  man  25  years,  college  education,  2 
years  mechanical  and  1  year  mining  engi- 
neering. E.xperience,  2^  years  special  ap- 
prentice with  railroad.  1  year  inspector 
steel  railway  material,  1  year  charge  of 
power  plant  and  construction.  Can  run  in- 
strument. Moderate  salary,  experience  ob- 
ject, locate  anywhere.  Williain  MoCleary, 
School  Lane,  Germantown,  Phila.  25-2t 

WANTED— POSITION  on  construction  or 
other  work  with  either  railroad,  manufac- 
turing or  construction  company  by  gradu- 
ate civil  engineer.  Four  years  experience 
on  various  construction  work,  two  years  as 
assistant  engineer  in  direct  cliarge  of 
heavy  railroad  construction.  Can  furnish 
best  of  recommendations  and  A-No.-l  ref- 
erences. Graduate  of  one  of  best  engineer- 
ing colleges  in  this  country.  Now  em- 
ployed, but  desire  to  better  my  position. 
No  lu'omoting  sciiemes  or  drafting  jobs 
will  be  considered.  Address  Box  75,  care 
of  Enginoering-Contracting,  355  Dearborn 
St.,  Chicago,  111.  25-3t 


STUDY   OUR 

CONCRETE 

COURSKS 

Reinforced  Concrete   Design;  Con- 
crete Construction  and  Contracting. 

Circular  Explains 

CONCRETE     ENQINEERINQ 

584  Caxton  Bldg.,  Cleveland 


WANTED  —  PO.SITION  —  By  experienced 
chain  and  rodman.  I.  C.  S.  surveyor  grad- 
uate. Address  "Grad.."  23  Back  St..  Cln- 
clnnatl,   O. 

WANTED  POSITION— Graduate  engineer, 
over  three  years'  experience  on  road,  rail- 
way, municipal  and  mine  surveys  and  con- 
struction; also  five  years'  business  experi- 
ence; hard  worker.  H.  B.  Pope,  Brooks, 
Ky. 24-4t 

WANTED— POSITION— Civil  engineer,  Eu- 
ropean graduate,  17  years'  experience  In 
this  country;  expert  bridge  designer;  all 
classes  of  structural  work,  reinforced  con- 
crete, etc.;  good  all  round  designer  and 
estimator.  Address  "Designer."  care  of 
Engineering-Contracting.  355  Dearborn  St.. 
Chicago. 

WANTED  POSITION— &-raduate  civil  en- 
gineer, six  years'  experience  on  railway  lo- 
cation and  construction,  drainage  and  mu- 
nicipal work;  desires  position  as  instru- 
ment man,  draftsman  or  assistant  engi- 
neer. Write  for  references.  Address  Box  72. 
Engineering-Contracting,  355  Dearborn  St., 
Chicago. 24-4t 

WANTED— POSITION— Stanford  University 
graduate  in  mining  engineering,  five  years' 
experience  in  railroad  work,  maintenance, 
location  and  construction,  two  years'  placer 
mining  in  the  Klondike,  desires  position  as- 
instrumentraan  in  railroad  or  mining  work. 
Address  Box  63.  care  of  Engineering-Con- 
tracting,   S55  Dearborn  St..  Chicago.  111. 

WANTED — Civil  engineer  and  surveyor,  of- 
fice and  business  in  suburbs  of  Chicago. 
wisiies  to  associate  with  Chicago  engineer 
who  requires  an  assistant:  technical  grad- 
uate; experienced  in  municipal  work. 
street  paving,  sewer  construction,  land 
surveying,  railway  engineering  and  con- 
struction. Address  Box  71.  care  of  Engi- 
neering-Contracting, 355  Dearborn  St., 
Chicago. 23-4teow 

WANTED— POSITION— Contractor's  super- 
intendent; experienced  on  large  contracts. 
dry  docks,  locks  and  dams,  canal  work. 
power  houses,  reservoirs,  difficult  founda- 
tions, cofferdams,  concrete  piles,  quick- 
sand work,  lieavy  masonry,  earth  and  rock 
excavation,  etc.  Tteclinicai  graduate. 
Present  work  just  completed.  Address 
Box  69.  care  of  Engineering-Contracting. 
355   Dearborn   St.,    Chicago.  23-4t 

SITUATION  WANTED— Young  civil  engi- 
neer,  open  for  engagement  Dec.  1.  Col- 
lege education.  Eight  years'  experience- 
as  engineer  and  contractors'  superinten- 
dent on  bridges  and  buildings;  particularly 
reinforced  concrete  construction.  Also- 
office  experience.  Single.  Will  go  any- 
where. Salar>-  no  object  to  start.  Best 
references.  Address  Box  6S.  care  of  ETn- 
gineering-Contracting.  355  Dearborn  St.. 
Chicago. 

WANTED— POSITION— Civil  engineer.  26? 
university  graduate;  experienced  in  fieldt 
and  office  work.  Prefer  position  as  drafts- 
man in  reinforced  concrete  or  bridge  de- 
sign. Ha\e  completed  courses  in  me- 
chanics, strength  of  materials,  masonry 
construction,  roofs  and  bridges.  Now  em- 
ployed at  $90  per  month.  Wish  better 
location.  Address  Box  67,  care  of  En- 
gineering-Contracting, 355  Dearborn  St., 
Chicago. 23-3t 

WANTED  —  POSITION  —  Mechanical  and' 
structural  engineer  wislies  to  change  Jan. 
1.  At  present  assistant  engineer  for  com- 
pany manufacturing  unit  concrete  rein- 
forcement. Graduate  M.  E.,  with  wide  ex- 
perience in  heavy  machinery,  copper  and 
lead  smelting,  mill  and  factor.v  buildings 
in  both  steel  and  concrete.  Chicago  pre- 
ferred, but  will  go  elsewhere.  Address 
Box  70,  care  of  Engineering-Contracting, 
355  Dearliorn   St.,  Chicago. 

WANTED— POSITION— Superintendent  with 
ten  years'  practical  experience  in  charge 
of  construction,  railroads,  power  plants, 
barge  canal,  foundations,  pile  and  sheet 
driving,  heavy  concrete  construction,  rock 
and  (luarry  work,  up-to-date  stone  crush- 
ing, concrete  mixing,  steam  shovel  and' 
derrick  plants,  open  for  engagement  Jan. 
1.  1909.  First-class  references  from  pres- 
ent emplo>-ers.  New  York  or  Pennsylvania, 
preferred.  Age  32.  Address  Box  73.  care 
of  Enginering-Contracting,  355  Dearborn- 
St..    Chicago.  24-2t 
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LIST    OF    VACANCIES 

for  members   of 

The  Engineering  Agency,  Inc. 

Always     state    your     special 
qualifications  for   each  place. 


ARCHITP^CTTTRAL  DRAFTSMAN—Chicasn. 
ThoroUKhly  coniiiotent  man  fm-  designing 
and  detailing  factcny  buildings,  elevations, 
cross  sections.  Iloor  plans,  etc.  Must  be  an 
American.  Salary  about  $25  per  week. 
W-9205.  The  Engineering  Agency,  Inc.. 
Cliicago. 

HYDRO-ELECTRIC    OFFICE    ENGINEER— 

West.  Tlioronghly  compi'tent  man.  Must 
be  an  American  with  se\'eral  years'  ex- 
perience on  Hydrc-Electric  work.  $150  to 
$200.  W-9205,  The  Engineering  Agency. 
Inc..  Chicago. 

ORNAMENTAL  IRON  DRAFTSMAN— Ten- 
nessee. Young  man  witli  snme  experience 
in  this  line  of  vvorlv  %vho  could  report 
auicklv  for  nositinn  at  $S5  per  month.  W- 
9202.  The  Engineering  Agency,  Inc.,  Chi- 
cago. 

ARCHITECTURAL  DRAFTSMAN  —  Iowa. 
Considerable  experience.  Capable  of  lav- 
ing out  plans  and  elevations  from  sketches 
and  figuring  them.  $30  to  $35  per  week. 
W-9196,  The  Engineering  Agency,  Inc., 
Chicago. 


ARCHITECTURAL  DRAFTSMAN— Georgia 
With  previous  experience  on  railroad 
buildings  and  structures,  with  a  thorough 
knowledge  of  construction  details,  wood, 
brick  and  reinforced  concrete  buildings 
Position  permanent.  Man  needed  riuickly. 
Salary  $90  to  $125.  ^-9189.  The  Engineer- 
ing Agency,  Inc.,  Chicago. 

INSTRUCTOR  —  New  York.  College  wants 
a  man  to  take  charge  of  chemistry,  phvsics 
and  mathematics.  Must  be  a  good  disci- 
plinarian and  understand  the  subjects  thor- 
oughly. Salary  $75  to  $100  per  month. 
AY-9172.  The  Engineering  Agency,  Inc., 
Chicago. 

RAILROAD  DRAFTSMAN  —  Mississippi 
Competent  young  man  for  chief  engineer's 
office.  Maps,  profiles,  changes  of  line  es- 
timates, etc.  Salary  $60  per  month.  No 
trarsrortation  allowed.  W-91S2.  The  En- 
gineering Agency,    Inc.,    Chicago. 

STONE  QUARRY  SUPERINTENDENT— For 
large  cement  company  in  Indiana.  JIust 
be  competent  to  take  charge  of  drilling 
blasting  and  haulage  of  rock  and  shale 
from  quarry  to  plant.  Daily  output  1.500 
tons.  Salary  $2,000  to  $2,500.  W-9159  The 
Engineering  Agency,  Inc..  Chicago. 

•ORNAMENTAL  IRON  DR.-VFTS.M.\N— Sev- 
en.  Minnesota,  Illinois,  Chicago,  Indiana. 
San  Francisco.  $85  to  $125.  W-9147  The 
Engineering  Agency.   Inc..   Chicago. 

PROFESSOR  ELECTRICAL  ENGINEER- 
ING— West.  J2.000.  M-S730.  The  Engi- 
reeiing  Agency.    Inc..    Chicago. 


INSTRUCTOR  MECH  iNICAL  DRAWING— 
Central.  $70  to  $80.  M-9203,  The  Engi- 
neering Agency.    Inc.,    Chicago. 


MECHANICAL  DRAFTS.MAN  —  Central. 
Combination  mechanical  and  structural 
work.  $90  to  $100.  M-9191,  The  Engi- 
neering Agency,  Inc..   Chicago. 

MECHANICAL  DRAr  TS.VIAN— Corliss  en- 
gines.  East.  $S0  tj  $115.  M-92U0,  The 
Engineering  Agency.  Inc.,  Chicago. 

MECHANICAL  DRAt  i'SAlAN- Central.  For 
biidge  macnir.eiy.  including  electiical 
work.  it-92Ui.  'rhe  i-ngii.eeiing  Agency, 
Inc.,  Chicago. 

.SUPERINTENDliNT  WATER  WORKS— 
East.  Salary  $1,000.  .vi-9H9.  The  Engi- 
neeiing  Agency,    inc..    Chicago. 


^bcvo  positions  can  be  applied  for  by 
members  only-  Annual  fee  $2.00. 
Non-members'  correspondence  solicitod. 

The  Engineering  Agency,  Inc. 

Monadnock  Block,  CHICAGO 

Established    1.S93 


For  Sale   Cheap 

ai^nS"    EXCAVATOR  "^^^n 

formerly  used  by  U.  S.  Qo'.ernment. 

Also  two  12- ton  36-inch  gauge 

and  one   1,5-ton  3f)-inch  gauge 

Saddle    Tank    Locomotives 

Also 

Relaying  Rails 

all  weights 
BLOCK-POLLAK   IRON   CO. 

First  National  Bank  BIdg.             Chicago.  III. 

Building  Erection  Superintendent 

WANTED 

An     engineerinfi:     and     contracting     company 
locatcii  on  the  Pacific  Coast  desires  to  get  an  Al 
building    erection   superintendent  who  has    had 
charge  of  erecting  modem   steel   and  reinforced 
concrete   buildings.      He   must  understand  esti- 
mating and  all  details  of  the  business.     After  the 
man  has  shown  his  ability  he  will  be  permitted,  if 
desired,  to.put  5  or  10  thousand  dollars  into  ihc 
concern  as  a  working  interest.    A  good  future  for 
a  capable  young  man  with  experience  is  offered. 
Write  to  "Bex  E."  721  Park   Row   Bldg..     New 
York,  giving  age.  experience  and  references,   24-2t 

FOR  SALE 

Atwo-yard  Bucyrus 

DIPPER    DREDGE 

in  good  repair. 

Hoisting    Engines   10x14;    Swinging 
Engines  S.xlO.  82-foot  boom;  nevv  46- 
foot     dipper  arm-    90-horse    power 
boiler;   electric   light    plant,    tools. 

etc.      Apply   to 

AARON  POLLARD, 

CHANDLERVILLE.    ILLINOIS. 

FOR  SALK  OR   RENT 

Oik-  Hayward  land  dredge,  l^  cu.  yd, 

dipper. 
One    Little    Giant    Vulcan    traction 

shovel,  r,-yd.  dipper. 
One     AVorthinajton     ccimp.      duplex 

steam  pump.  12x  IS^x  U)',x  Id. 
One    Havward    1    vd.     orange     peel 

bucket 

Irinulre  of  us  bfi-forf  purrhaslntr  elsewhere  as 
wo  cftn  most  iilw.-ivs  fit  you  out  with  wh.it 
you  m:iv  rnrnilrr-. 

H.4RPER    MACHINERY    CO. 

istit  Fulton  Bldii:..  Hudson  Terminals 

.^n  Chureh  Street.                                            New  York 

Yards  and  Shops,  Bk)o;nflfl(l,  N'.  J. 

MARSH'S  CRUSHER  LIST     MARSH'SMIXERLIST 

One  No.  9   Style    "K"    Gates,   used        One  No.  0  Chicago  Mixer  on   Truck, 

one  year — good  as  new.                                with  Gasoline  Engine — absolutely 
One    No.    7    1-2    Style    "D"    Gates,              ne« 

complete  plant  with  po\yer.                     Two  No.  1  Smith's   on   Truck,   with 
One   No.    7   1-2   Austin   Plant,    verv             Engine  and  Boiler. 

complete.                                             '          Two  No.  2  Stnith's   on   Truck,    with 
One  No.  5  Style    "K"    Gates — new.             Engine  and  Boiler. 
One  No.  5  Style  "D"  Gates  Crusher,         Two    No.    2    1-2  Smith's   on   Truck. 

first-class  condition                                        «'ith  Engine  and  Boiler. 
One  No.  4  Austin  Crusher,  with  ele-         Two   No.    5  Smith's  on  Skids,    with 

vator  and  screen  and  power  plant.             Engine. 
Two  No.  3  Style  "D"  Gates  Crushers,         Two  1-2   yd.   Ransome's   on   Truck, 

good  as   new,    and    many  others.            '^^'ith  Engine  and  Boiler. 

Write  for  full  particulars.'  if  inter-        Two  No.   17   Cube   on   Trucks   with 

fsted.                                                                  Engine  and  Boiler. 
One    No.    17  x  24     Buchanan     Jaw         Two  No.  3   Foote    Street    Machines 

Crusher — good  as  new.                                  Complete. 

P.  S. — Also  Steam  Rollers,  Shovels,  etc.     Write  For  List. 

G.  C.  Marsh  ow^rny  bw.  Chicago,  ill.     G  C.  Marsh  ow  goZy'Sd..  Chicago.  III. 

We  Will  Quote  You  Bargain  Prices 

on   the   following; 
One  No.  2^  "Smith"  Concrete  Mixer,  with  engine  and  boiler  on  trucks. 
One  No.  2  "Smith"  Concrete  Mixer,  with  engine  and  boiler  on  trucks. 
One  No.  .3  "Cube"  |  yard  capacity,  mounted  with  engine  and  boiler. 
One  No.  1  "Ransome"  with  steam  or  gasoline  engine  to  suit. 
One  "Eureka"  Continuous  Mixer,  capacity  12  yards  per  hour,  equipped 

with  gasoline  engine. 
One  20  H.  P.  "American"  D.  C.  D.  D.  Hoist,  with  boiler. 
One  ;?0  H.  P.,  D.  C.  S.  D.  Hoist,  without  boiler,  link  motion. 

We  have  lots  of  bargains,  new  and  rebuilt.   We  are  dealers,  rebuilders 
and  warehousemen  of  heavy  machinery.      Let  us  know  what  you  want. 


Shop,  Warehouse  and  Yards, 
Harvey,  111. 


H.  0.  Conklin  Equipment  Co. 

Great   Northern   I5ldg.,  Chicago 
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Channon  Centrifugal 
Pumps 


These  pumps  are  well  designed  and 
heavily  constructed  throughout.  The 
case  or  shell  is  of  the  solid  type,  very 
heavy,  and  the  runner  of  large  diam= 
eter,  adapting  the  pump  for  slow  speed. 

Direct-Connected  Outfits  of  All  Kinds 

Send  for  Catalog  No.  33 
Co\ering  Contractors'  Equipment. 

H.  Channon  Company. 
Chicago. 


15  Mins.  in  Hot  Paint 
Gives  Life  of  15  Yrs, 

This  photograph  shows  raih-oad  ties  of  south- 
ern pine  that  were  immersed  15  minutes  in 
hot  paint  made  by  this  company.  After  nine 
years  service  the  ties  are  as  sound  as  the 
day  they  were  treated,  which  means  that, 
at  worst,  they  will  have  a  life   of  not   less 


than  15  years.  The  paint  contains  a  germi- 
cide that  is  death  not  only  to  the  fungus  of 
rot  but  to  teredos  and  all  forms  of  timber 
parasites.  No  engineer  who  is  concerned 
with  the  preservation  of  ties,  piles,  fences, 
telegraph  and  telephone  poles,  or  bridge 
timbers,  can  offord  not  to  send  for  our  cata- 
log at  once  and  investigate  this  paint. 

The  Teredo- Proof   Paint  Company 

17  Battery  Place,  New  York 


Mechanical  Filiration 

Holyoke  Fire  Hydrants 

Writ  I-  fi.r  Caudnt-  f,r  I-urih.T  I:ituri!,.'t'  ^  .n 

NORWOOD    ENGINEERING   CO. 

FLORENCE,  MASS. 
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MERRILL  BROS.        M.\SPETH 

In 

.  N] 

YORK. 

This   is   the   Very    Best   medium   for 
PROPOSAL    ADVERTISING 

because 

Engineering-Contracting  has 
upon  its  subscription  list  the 
names  of  more  contractors  and 
contracting  engineers  than  read 
any  other  periodical  in  the  world. 

E  N  G  I  .\  E  E  R  I  \  C,  -  C  O  X  T  R  A  C  T  I  \  G 
Chicago 


Solves  the  Most    Difficult 
Waterproofing    Problems 

In  Connection  With 

Track  Elevations 
Bridges 
Reservoirs 
.  jWarehouses 

Manufacturing  Plants 

Sarco  Means  Protection 

[Ask  for  Booklet  200 

Standard  AsphaltA  Rubber  CO. 

First  National  Bank  BIdg.,  CHICAGO 

NEW  YORK  CITY  KANSAS  CITY 
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ENGINEERING-CONTRACTING 

Engineering-Contracting  An  investigation  should  Be  Made  of 

A  Weekly  "Methods  and  Cost"  Journal  the      Blackwell'S      Island      and 

for    Civil    Engineers  and    Contractors.  i.    ii          r>    -j 

WITH  wHicB  ARE  couDixED  Manliattan  Bridges. 

Engineering   world  I"   our  issue   of  Nov.  2.5,  and  again   on 

and  Dec.  9,   in   commenting  on   the  Blackwell's 

Contract  News  island  bridge   erected   by  the  city  of  New 

Published  every  Wednesday  by  York    over    the    East    river,    Engineerinc- 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  Coxtr.\cting    asked    that    a   board    of   ex- 

355  Dearborn  Street.  Chicago  pert   bridge  engineers   be  appointed  by   the 

Telephone  Harrison  6198  ^jty  (q  report  on  the  bridge  to  Other  than 

New  York  Office:    13-21  Park  Row  j,,^  Bridge  Department.    This  board  should 

Telephone  5613  Cortlandt  ,            '^                    .        . 

make  a  thorough  investigation  of  the  con- 

HALBERT  P.  GILLETTE   .    .   Managing  Editor  tract   and   specifications,   the   stress    sheets 

CHASES  HlLL^^^'l  ■■""'  ^'■■•-'"■i'lg^-  'hf  methods  used  in  calcu- 

C.  T.  MURR.A.Y'.           (      '     '    •'Associate  Editors  i^ii^g  (he   stresses   and.   in   fact,   all   details 

MyIiO^N  a"'LARK President  -"egarding  the  bridge.     Wc  are  satisfied  that 

A.  B.  GILBERT    ....    Advertising  Manager  the    revelations    regarding   this    bridge    will 

be  as  startling  as  those  made  by  the  board 

^'iE^^'J:I7^^^^l^^&:^s'^::^"'^!^  of    engineers      investigating     the      Quebec 

Ko,  Alaska,  Hawaii,  Guam,  Porto  Rico,  Phtlippina  bridge 
Islands,  Republic  of  Panama.  Canal  Zone  and  Island 

of  Tutuila.  On  Dec.  9,  we  asked  that  this  investiga- 

S3.00  a  year  iSS  issues)  U,  Dominion  oj  Canada.  ^:^         y^^^^^    ^^    required    also    tO    report    on 

$4  00  a  year  (52  issues)  to  alt  oilier  countries.  iiri.         ij                                         i_j 

the  Manhattan  bridge,  a  suspension  bridge 

ADVERTISIXG  RATES  sent  on  applKatwn.  ,     .    ^        r-     /r.-                   C. 

Copy  for    regular    advertising  must   be  received  "O"'  being  erected  over  East  River,  SO  that 

not  later  than  Friday  preceding  date  of  issue  la  Jf  anvthing   is  wrong  with  this   Structure,  it 

which  it  is  to  appear.      'Proposals.       Wants    and  -           "       ,.     ,                         ,     ,           .      . 

•'For  Sale"  announcements  can  be  inserted  as  lata  can    be    remedied    at    once.    before    It    IS    too 

as  Tuesday  morning. ^^^^    ^^    ^^^^    Tadk^\    changes. 

Entered  as  second-class  matter.  April  17.  1907.  at  tha  For  this  bridge  the  towers  and  anchors 

Post  Office  at  Chicago,  Illinois,  under  act  of  March  ,             ,                        i   *    j         j    tu             •           i-i 

Jl  1879.  have  been   completed  and  the  mam   cables 

are  being  placed,  while  work  is  being  done 

C  O  N  T  E  NT  S  on  the  approaches. 

.\t  about  the  same  date  of  our  editorial, 

_  the  Citv  Club  of   New  York  wrote  a  let- 

EniT0Ri.-\L:  ",                      r    ,        .          ,  .         , 

ter  to  the  niavor  of  the  citv  asking  that  a 

An  Investigation  Should  Be  Made  of  ^          j           ^     Manhattan  bridge, 

the  Blackwell  s  Island  and  Manhat-  '^                                               j           ,        , 

tan    Brido^es 425  In    response    to   these    two     demands     the 

License  Laws  for  Engineers  and  Sur-  Bridge     Department     has     appointed     Mr. 

veyors    425  Ralph  Modjeski  of  Chicago  to  make  a  re- 

CoNXRETE  Section:  port  tn  this  department  on  the  Manhattan 

Construction    Details    of    Reinforced  bridge. 

Concrete    Work 42,  ^j^j^  eminent  bridge  engineer  is,  we  be- 

E.^RTH  AND  Rock  Section:  ,i^^.^    f^^^^^  ^^  ^^^^  ^^^^^  ^  ^^p^^^   ^^^  ^^^ 

Method     and     Cost     of     Subaqueoiis  ^^-^       Department  is  thus  undertaking  to 

Kock     txcavation,     L  sing    a     Lob-  ".             ...         ,.,.                     , 

nitz  Rock  Breaker,  at   Blythe  Har-  investigate      itself,      which    is   a   procedure 

bor,     England 430  that   may  or   may  not  lead  to  the   sort  of 

Some    Drilling    Records:    The    Daily  an  investigation  that  is  really  needed. 

Cost    of    Maintaining    Electric    Air  ,              .             ^  i-^        r.              i  .-  .     i 

Drills,  and  the  Advantages  of  This  I"  "">"  '*^"«'  "^  ^'^'^^  ^  '■'''^  published  two 

Drill   in   "Sticky"   Rock 432  papers    on    the    Blackwell's    Island    bridge, 

Ro.^DS  .\ND  Streets  Section  :  delivered  before   the   Technical   League  of 

Law  Suit  for  Use  of  Oil  and  Water  New    York.      Tn    this    issue   we   publish    a 

on  Roadways  Decided  in  Favor  of  third  paper  read  before  the  league.   These  pa- 

.^'^f  ,.?"'''35 /■••■ .......433  showed  that  there  were  points  of  con- 

.'Ksphaltic     Concrete     Pavement     Sur-  ,,,..,                   , 

faces     ....                                         4-34  versy   on    the    loading    of    sucn    mammoth 

General  Figures  on  the  Cost  of  Road  bridges,    and    in    one    paper    the    startling 

Construction    in    Various    Parts    of  statement    was   made   that   on   the  original 

the   United    States 434  ^jress  sheets  on  which  the  contract  was  let, 

Gener.\l  Section  :  ^^^^  j^^^^  ^^,^^  ..^^^^  ^  ^jj^^j^  jj^^^^  correct- 
Water     ^yorks     Valuation    and    Fair  ,^.  calculated." 

Kates    m   the    Light    of    the    Maine  '  c^     ,            ,-  ■                 ■              ..    r 

Supreme    Court    Decisions     in     the  Such   conditions  as  these  call  for  more 

Waterville    and    Brunswick    Cases.. 436  than   a   report;  they  demand  an  investiga- 

Discussion      Before      the      Technical  tion.     We  have   alreadv  stated  that,   when 

League    on    the    Blackwell's    Island  g,,  engineer  is  engaged  to  make  a   report, 

Bridge    440  .      .       ,      .  

T               "               T-  professional  etiquette  limits  him  to  confine 

Letters  to  the  Editors:  ,  .                       ,.,.,, 

T~,       T    ,        T-   1                           T.  his  report  to  the  points  he  is  asked  to  ex- 

Uav   Labor   Extravagance   at   Panama  .             .               ...             ^    .   ,     ,        .  , 

and-  on   U.   S.   Reclamation   Service  ^"""<^-  ^"^  "°t  criticise  or  find  fault  with 

Work — City    Bureaus    of    Informa-  those  who  are  employing  him.     An  inves- 

tion  for  Engineers  and  Contractors  tigating  committe  will  not  be  hampered  in 

-Proposed     Law     Restricting     the  this  manner,  especiallv  if  it  reports  to  some 

Practice    of    tngineering   and    Sur-  ,       _        ^      r    .u     '  ■.         .J^       .i          .i 

veying  in  Oklahoma-The  Value  of  department    of    the    city    other    than    the 

a    Competent   Location    Engineer.  .  .441  Bridge  Department. 

C.\T.\LOGs   Worth    H.winc 442  We    again    urge    that    such    a    board    of 

Copyright,  1908,  by  the  Alyron  C.  Clark  Publishing  Co.     All  right- 
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engineers  be  appointed  at  once,  and  we 
recommend  that  its  report  be  made  to  the 
Board  of  Estimate  and  .'\pportinnmcnt 


License  Laws  for  Engineers   and 
Surveyors. 

.^  correspondent  in  this  issue  urges  our 
aid  in  furthering  a  license  law  for  survey- 
ors and  engineers.  We  appreciate  to  the 
utmost  we  think  the  feelings  of  this  corre- 
spondent and  of  hundreds  of  other  engi- 
neers in  similar  case,  who  have  to  compete 
with  the  incompetent  and  the  rascal  in  en- 
gineering work.  We  have  had  to  meet  such 
competition  ourselves  and  our  recollections 
of  those  occasions  are  not  kindly.  Will  it 
correct  the  trouble  to  make  engineering 
(including  surveying),  a  close  profession? 
It  will  to  a  considerable  extent,  probably, 
so  far  as  surveying  is  concerned,  but  we 
cannot  convince  ourselves  that  any  mate- 
rial advantage  will  be  gained  from  a  li- 
cense law  for  engineers.  In  making  this 
assertion,  we  realize  that  many  engineers 
of  high  standing  hold  the  opposite  opinion, 
and  we  are  not  beyond  being  convinced 
that  our  opinion  is  erroneous.  In  any 
event,  the  question  is  worthy  of  discussion, 
and  as  a  possible  spur  to  such  discussion, 
we  shall  here  present  very  briefly,  the  rea- 
sons for  the  belief  that  is  in  us. 

There  is  no  American  experience  either 
proving  or  disproving  the  value  of  a  law 
licensing  engineers  and  surveyors.  So  far 
as  we  know  there  is  only  one  state  (Louisi- 
ana) that  has  such  a  law.  .\s  this  law  is 
only  a  few  months  old,  its  results  cannot 
yet  be  told.  That  they  will  be  anything 
but  fruitless  we  do  not  believe,  for  reasons 
which  we  stated  editorially  in  our  issue  of 
July  29,  1908.  We  shall  refer  to  this  law 
again  in  another  regard,  but  for  the  pres- 
ent we  need  only  say  that  it  counts  for 
nothing  either  for  or  against  the  efficacy 
of  license  laws  in  remedying  the  faults  of 
which  our  correspondent  voices  a  general 
complaint.  Precedent  not  being  available 
for  our  guidance,  we  must  approach  the 
problem  along  the  way  of  general  knowl- 
edge and  logic. 

The  professional  incompetent  and  rascal 
are  found  in  the  engineering  profession — 
there  is  no  profession  in  which  they  do  not 
exist.  To  eliminate  them  would  be  a  most 
desirable  thing.  It  has  for  a  long  time 
been  proposed  to  do  so  by  legislation  of 
the  nature  of  a  license  law.  The  advocacy 
of  such  laws  has  been  based  on  two  prin- 
cipal contentions:  (1)  The  competent,  hon- 
est engineer  and  surveyor  should  be  rid 
from  the  business  competition  of  the  in- 
competent and  the  rascal  and  the  engi- 
neering profession  should  be  freed  from 
the  stigma  of  their  faulty  and  fraudulent 
work:  (2)  The  public  should  be  protected 
from  the  waste  of  money  and  danger  to 
life,  due  to  defective  and  inadequate  engi- 
neering constructions.  How  will  a  law 
restricting  the  practice  of  engineering — a 
license  law — work  to  effect  either  of  these 
objects  ? 
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Let  us  first  consider  object,  minibcr  one. 
There  arc,  wc  believe,  very  nnrrow  limits 
to  the  restrictions  which  any  state  legis- 
lature will  place  on  the  free  practice  of 
engineering  and  surveying  on  the  mere 
plea  that  the  business  of  competent  and 
honest  practitioners  is  injured  by  possible 
other  incompetent  and  rascally  practi- 
tioncers.  The  average  legislator  will  not 
see  why,  what  he  regards  as  the  business 
of  engineering  and  surveying,  should  be 
protected  more  than  other  businesses  from 
the  ills  which  he  regards  as  common  to  all. 
He  is  likely  to  regard  the  pleader  for  such 
protection  as  wishing  unjustly  to  restrict 
competition.  You  may  convince  him  to  the 
contrary,  but  he  will  still  be  loth  to  set  a 
barrier  to  the  free  right  of  any  man  to 
earn  his  living  by  any  honest  vocation 
which  he  desires  to  follow.  He  argues  that 
the  incompetent  man  will  soon  have  his 
incompetency  discovered  and  will  not  com- 
mand employment,  and  that  there  are  al- 
ready courts  and  civil  and  criminal  laws 
amply  capable  of  curbing  the  rascal.  The 
result  will  be,  not  that  no  license  law  can 
be  passed,  perhaps,  but  that  the  barriers 
■  of  restriction  in  .-,ny  such  law  will  be  so 
low  that  there  might  as  well  be  an  open 
field.  The  Louisiana  license  law  is,  to  our 
mind,  an  example  of  just  such  a  result. 

The  Louisiana  law  provides  that  any 
person  practicing  civil  engineering  or  sur- 
veying within  the  state  at  the  time  of  its 
enactment,  could  become  a  licensed  sur- 
veyor or  civil  engineer  by  the  mere  act  of 
registering  as  such  a  practitioner  within 
ninety  days.  None  of  the  incompetents  or 
rascals,  if  such  there  were  in  the  field,  was 
"eliminated"  by  the  law  unless  it  was  their 
own  sweet  will  to  be  eliminated  by  failing 
to  register.  As  for  the  future  accessions 
to  the  profession,  the  law  provides  that 
they  shall  pass  a  satisfactory  examination 
in: 

"For  Surveying:  Geometry,  trigonom- 
etry, land  surveying,  general  use  of  instru- 
ments. 

For  Civil  Engineering:  Same  as  survey- 
ing, in  addition  thereto  natural  philosophy 
■or  physics." 

We  cannot  believe  that  such  a  law  em- 
bodied the  restrictions  that  its  engineer 
promoters  wished  or  considered  essential ; 
it  must  represent  only  what  they  were  able 
to  get. 

We  appreciate  that  because  of  the  fact 
that  the  Louisiana  license  law  may  be  faul- 
ty, we  cannot  condemn  all  restrictive  leg- 
islation. But  can  any  license  law  be  passed 
which  will  be  effective  in  eradicating  the 
evil  conditions  of  which  our  correspondent 
speaks?  Partially,  it  is  probable,  in  so  far 
as  the  practice  of  surveying  is  concerned. 
Examination  will  tell  us  pretty  certainly 
whether  a  man  is  competent  to  make  public 
surveys.  Wc  can  thus  shut  out  the  honest 
incompetent.  Examination  cannot  detect 
the  man  who  may  do  rascally  work,  and 
this  man  is  generally  competent  to  pass 
any  examination  likely  to  be  given  him.  We 
•  cannot   see  how  any  examination  compre- 


hensive and  severe  enough  to  determine 
whether  an  engineer  is  competent  to  de- 
sign and  construct  can  be  devised  and  be 
safe  from  being  over-ruled  by  the  courts. 
Any  lesser  test  will  possibly  shut  out  the 
ignoramus  in  engineering  and  surveying,  but 
there  is  no  certainty  that  it  will  shut  out 
the  rascal. 

There  is  still  another  phase  to  this  prob- 
lem of  devising  restrictive  legislation.  We 
will  assume  that  engineers  generally  hold 
such  legislation  to  be  desirable,  which  is  by 
no  means  the  fact.  It  is  reasonable  then 
to  assume  also  that  they  would  hold  that  it 
be  universal.  Shall  we  have  a  national  law 
or  shall  each  state  have  its  separate  law, 
and,  if  the  latter  be  the  case  how  shall  we 
provide  that  an  engineer  licensed  in  one 
state  may  practice  in  another  state?  Then, 
shall  we  give  every  man,  whatever  his  abil- 
ity and  experience,  the  same  certificate  or 
shall  we  grade  him  as  first,  second  or  third 
class?  These  questions  do  not  exhaust  the 
possibilities  in  this  direction,  but  they  will 
suflSce  to  indicate  the  intricacies  of  the 
problem. 

We  have  pointed  out  why  in  our  opinion 
any  plea  to  our  lawmakers  for  legislation 
restricting  the  practice  of  engineering  and 
surveying  will,  if  based  alone  on  the  claim 
of  ignorant  or  dishonest  competition,  bring 
abortive  results  if  it  brings  any  results. 
When,  however,  we  come  to  the  second  of 
the  above  stated  objects  of  such  legislation, 
we  have  a  legitimate  claim  for  considera- 
tion— one  that  we  can  get  our  legislators 
to  listen  to.  If  any  legislation  restrictive 
or  otherwise,  that  is  of  any  real  value  is 
to  be  obtained,  it  must  be  got  on  the  plea 
of  public  safety  and  welfare.  No  call  by  any 
class  of  professional  workers  for  special 
protection  in  their  work  from  the  ignorant 
and  dishonest  numbers  of  their  own  body 
will  be  listened  to.  A  call  for  the  protec- 
tion of  the  public  purse  and  the  safety  and 
health  of  the  people  will  be  listened  to. 
This  last  then  is  the  main  argument  which 
engineers  must  advance  for  limiting  by  law 
the  damage  which  the  incompetents,  charle- 
tans  and  rascals  wearing  the  cloak  of  the 
profession  can  do  and  are  doing. 

Taking  this  ground  it  is  not,  as  we  can 
see,  so  much  the  fact  that  engineering  in- 
competents and  rascals  exist  that  is  dan- 
gerous, as  it  is  the  fact  t'.at  the  public  must 
suffer  in  purse  and  safety  because  of  the 
deficient  and  dishonest  constructions  of 
such  persons.  Does  this  not  suggest  that 
it  might  be  wiser  to  subject  to  inquiry  the 
cnsinecr's  work  rather  than  the  engineer 
himself?  It  seems  to  us  that  it  does.  Then 
why  should  each  state  not  have  a  board 
or  commission  of  competent  engineers  to 
whom  all  plans  for  engineering  work  in- 
volving to  any  degree,  the  matters  of  pub- 
lic welfare  and  safety  of  health  or  life, 
inust  be  submitted  for  approval?  We  have 
good  precedents  for  such  regulation.  Only 
this  year  (Engineerinc-Contr.scting.  May 
6,  1908),  the  state  of  Ohio  enacted  a  law 
placing  all  works  for  sewage  disposal  and 
water  purification  under  the  supervision  of 


the  State  Board  of  Health.  The  construc- 
tion of  new  works  and  the  operation  of  old 
works  must  satisfy  the  engineers  and  sani- 
tarians of  the  Board  of  their  enginering 
practicability,  good  design  and  construc- 
tion and  efficiency.  Other  states  have  sim- 
ilar laws.  In  England  for  years  all  engi- 
neering works  of  public  character  have 
been  subject  to  approval  in  design,  con- 
struction, etc.,  by  the  Local  Government 
Board.  The  Building  Departments  of  our 
large  cities  are  well  known  examples  of 
the  same  type  of  regulation.  We  have  re- 
cently pointed  out  that  had  the  city  of  New 
York  possessed  an  independent  board  of 
reviewing  engineers,  it  is  improbable  that 
its  officials  would  have  had  an  Ashokan 
Reservoir  controversy  or  a  Blackwell's  Isl- 
and Bridge  scandal  to  digest. 

It  will  be  argued  that  while  such  regula- 
tory legislation  as  is  suggested  may  cover 
the  proper  design  and  construction  of  the 
more  important  engineering  works,  it  does 
not  shut  out  the  ignoramus  from  the  coun- 
ty surveyor's  office  or  prevent  last  year's 
rodman  from  hanging  out  this  year  a 
"Civil  Engineer  and  Surveyor"  sign  board. 
Here  truly  is  a  difficulty,  and  so  far  as  we 
can  see  now  it  has  to  be  overcome  by  other 
means.  Our  correspondent  suggests  that 
county  surveyors  be  put  on  a  salary  and  be 
appointed  after  examination  instead  of  be- 
ing elected.  We  are  inclined  to  endorse 
this  suggestion.  We  believe  that  as  a  gen- 
eral principle  a  political  appointment  to  an 
engineering  office  is  more  certain  to  be 
good  than  is  a  political  election  to  an  en- 
gineering office.  With  respect  to  the  li- 
cense law  suggested  for  engineers  and  sur- 
veyors in  private  practice  we  have  ex- 
pressed our  ideas  quite  fully  in  the  preced- 
ing paragraphs. 


The  new-  Scherzer  rolling  lift  bridge 
across  the  Ngawun  River  in  Burma,  In- 
dia, has  been  completed  and  opened  for 
railroad  traffic.  This,  the  largest  bridge 
constructed  in  Burma,  has  a  movable  span 
'220  ft.  long,  the  total  length  of  bridge  be- 
ing 820  ft.  The  bridge  is  constructed  on 
the  main  line  of  the  Burma  Railway's  ex- 
tension connecting  Rangoon  with  Kyngin. 
The  bridge  was  designed  by  the  Scherzer 
Rolling  Lift  Bridge  Co.  of  Chicago  and 
New  York  and  manufactured  in  England 
at  the  works  of  Spencer  &  Co.,  Melksham, 
Wilts,  and  erected  in  Burma  under  the 
charge  of  the  engineers  of  the  Scherzer 
Rolling  Lift  Bridge  Co.  Though  the  diffi- 
culties to  contend  with  were  very  great 
the  bridge  was  completed  within  a  year. 
During  the  rainy  season,  extending  from 
May  to  October,  the  river  was  subject  to 
great  floods.  During  the  dry  season  sev- 
eral hundred  natives  died  from  an  epi- 
demic of  Asiatic  cholera. 


In  1907  the  production  of  silver  in  Mexi- 
co was  valued  at  $35,515.000 ;  the  gold  pro- 
duction for  the  same  period  was  valued  at 

$17,79.'^.O0O. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete ;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Construction  Details  of  Reinforced 
Concrete  Work." 
By  De  Forest  H.  Dixon. t 
The  safety  of  any  piece  of  engineering 
work  is  dependent,  primarily,  upon  its 
correct  general  design,  and  by  correct  gen- 
eral design  is  here  meant  that  the  loads  to 
be  carried  by  the  structure  are  properly 
computed,  and  that  the  beams,  columns, 
and  other  portions  of  the  structure  are 
then  figured  in  accordance  with  such  loads, 
allowing  a  proper  factor  of  safety  to  cov- 
er defects  in  construction  and  possible 
over-loading.  Perhaps  all  of  us  present 
have  been  impressed  by  the  very  uncer- 
tain behavior  of  reinforced  concrete  floors, 
as  described  in  recent  numbers  of  our 
engineering  press.  On  one  page  we  read 
a  description  of  a  test  on  some  floor, 
which  test  shows  a  load  of  three  times  the 
assumed  live  load,  carried  on  spans  of  16 
ft.,  with  a  deflection  of  about  %  in.  Turn- 
ing over  a  few  pages,  our  eye  is  met  by 
photographs  which  might  be  supposed  to 
represent  the  devastation  caused  by  earth- 
quake shocks,  were  it  not  that  the  accom- 
panying text  informs  us  that  they  show 
the  result  of  removing  the  forms  from  un- 
der one  of  the  upper  floors  of  some  build- 
ing, after  the  concrete  forming  such  floor 
had  been  in  place  three  or  four  weeks. 
We  are  informed  that  the  floor  in  ques- 
tion fell  under  its  own  weight,  and  that, 
in  falling,  it  carried  much  below  with  it. 
On  reading  such  a  description,  the  nat- 
ural opinion  formed  is  that  exceedingly 
poor  materials  were  used  or  careless  work 
was  done,  and  such  an  opinion  is  only  too 
often  justified  by  the  facts :  but  the  speak- 
er, knowing  how  much  abuse  reinforced 
concrete  will  stand  without  failing,  is  im- 
pelled to  inquire  if  possibly  there  are  not 
other  causes  partially  responsible  for  these 
failures,  in  addition  to  poor  materials  and 
bad  work.  Such  inquiry  leads  him  to  the 
belief  that,  in  many  cases,  either  through 
ignorance  or  desire  to  do  cheap  work,  the 
factor  of  safety  used  in  design,  is  so  jug- 
gled as  to  be  greatly  diminished,  thus  in- 
viting disaster.  With  a  factor  of  safety 
partly  done  away  with,  before  the  actual 
work  of  construction  is  begun,  it  is  evi- 
dent that  poor  workmanship,  which,  with 
a  proper  safety  factor,  would  pass  unno- 
ticed, will  lead  to  failure.  That  the  condi- 
tion stated  is  not  imaginary  by  any  means. 


*A  paper  read  before  the  Municipal  Engi- 
neers of  the  City  of  New  York.  Feb.  27,  1907. 

tG'eneral  Superintendent,  Turner  Construc- 
tion Co..  New  York  City. 


may  be  shown  b}-  quoting  from  a  letter 
recently  published  in  which  an  engineer 
explains  the  partial  failure  of  some  roof 
beams  designed  by  him,  as  follows : 

"The  building  was  originally  designed 
to  be  of  12-in.  brick  w-alls,  flimsy  iron 
trusses,  and  corrugated  iron  roof,  and  the 
owner  made  a  demand  upon  me  to  design 
a  building  to  come  within  the  price  of  the 
above  construction,  and  I,  therefore,  as- 
sumed a  factor  of  safety  of  about  2,  in 
the  construction,  temperature  stresses  be- 
ing considered." 

Now,  I  do  not  know  how  often  an  ex- 
amination of  floors  that  have  failed,  would 
reveal  a  factor  of  safety  of  about  "2,  used 
in  design;  but  it  is  my  belief  that  such 
would  be  the  case  more  often  than  might 
be  supposed.  I  do  know  that  a  floor  is 
sometimes  said  to  be  figured  with  a  fac- 
tor of  safety  of  4,  when  it  is  designed  to 
fail  under  its  dead  load  plus  4  times  the 
assumed  live  load,  instead  of  under  4 
times  the  sum  of  its  live  and  dead  loads, 
as  should  be  understood  when  factor  of 
safety  of  four  is  given.  How  great  the 
difference  is  between  these  two  definitions 
of  factor  of  safety,  can  be  shown  by  tak- 
ing a  floor  designed  for  a  live  load  of  7.5 
lbs.  per  sq.  ft.  This  floor  will  probably 
weigh  about  75  lbs.  per  sq.  ft.,  which  is 
the  dead  load.  Using  one  definition  of 
factor  of  safety,  and  assuming  said  safety 
factor  to  be  4,  this  floor  W'Ould  be  de- 
signed to  fail  under  a  total  load  of  375 
lbs.  per  sq.  ft.  Under  the  other  definition, 
it  would  be  designed  to  carry  a  total  load 
of  600  lbs.  per  sq.  ft. 

The  author  has  heard  of  various  other 
liberties  having  been  taken  with  the  fac- 
tor of  safety,  and  he  feels  that  the  time 
has  about  come  when  we  must  ask  that 
concrete  construction  be  given  a  fair 
chance,  for  it  certainly  is  not  getting  it 
now,  and  the  first  step  in  that  direction  is 
going  to  be  to  get  those  in  charge  of 
buildings  to  assure  themselves  that  the 
design  is  correct  and  ample.  Perhaps  I 
have  dwelt  upon  this  point  of  skimping 
the  design  at  too  great  length,  as  here,  in 
New-  York,  the  tendency  to  skimp  is  not 
apparent,  owing  to  the  existence  of  a  vig- 
ilant building  department,  which,  if  I  may 
be  pardoned  for  saying  so,  leans  toward 
the  side  of  too  heavy,  rather  than  too 
light  design,  and  leans  pretty  hard  at  that. 
But  what  has  been  said  helps  in  part  to 
explain  a  good  many  failures.  I  say  in 
part,  because  the  immediate  and  most 
prominent  cause  is  almost  invariably  poor 


luateri.il  or  poor  workmanship.  These  de- 
fects it  is  our  intention  to  discuss  at  some 
length,  but  before  doing  so  you  must  par- 
don a  few  words  on  the  question  of  plans, 
for,  unless  proper  plans  are  furnished  tc^ 
the  superintendent  in  charge  of  the  work, 
his  attention,  instead  of  being  concentrat- 
ed on  the  securing  of  the  best  and  most 
economical  ways  of  handling  his  work, 
will  be  necessarily  diverted,  lie  will  have 
to  supply  such  data  as  his  plans  lack.  In 
some  quarters  there  appears  to  be  the  im- 
pression that  very  meager  plans  will  serve 
for  reinforced  concrete  work.  This  is  not 
the  case,  and,  as  a  matter  of  fact,  the 
drawings  required  for  a  reinforced  con- 
crete building  are  almost  as  extensive  as 
those  required  for  a  building  carried  by 
structural  steel.  The  importance  of  such 
aid,  as  complete  plans  and  correctly  pre- 
pared schedules  of  steel  bars,  windows, 
doors,  etc..  give  towards  the  securing  of 
good,  rapid  and  economical  work,  cannot 
be  overestimated. 

Assuming  now,  that  our  superintendent 
in  charge  of  the  work  has  been  furnished' 
with  such  detailed  plans  as  we  have  de- 
scribed, let  us  examine  the  questions 
which  confront  him  in  his  efforts  to  se- 
cure, in  the  structure,  the  full  strength 
possible,  under  the  plans  given  him.  It  is 
to  be  noted  first  that  he  himself  should 
necessarily  understand  the  intent  and  pur- 
pose of  the  design  in  order  that  he  may 
effectively  execute  the  same,  or,  in  other 
words,  that  he  be  able  to  appreciate  the 
fact  that,  if  the  floor  slab  is  figured  as 
part  of  the  compression  member  of  a 
beam,  he  is  required  to  place  the  beam  and' 
slab  at  one  time,  or,  if,  for  any  reason, 
this  is  impossible,  then  he  must  provide 
sufficient  steel  bonding  between  the  beam 
and  the  slab  to  take  up  the  horizontal 
shear.  Many  other  questions  arise  that  re- 
quire engineering  judgment,  and  while  ex- 
ceptions may  in  extreme  cases  be  made,  it 
is  certainly  advisable  that  the  superinten- 
dent in  charge  of  any  piece  of  reinforced 
concrete  work  be  an  engineer;  or  that,  if 
the  superintendent  be  not  an  engineer, 
that  one  of  his  assistants  shall  have  had 
such  training.  .As  to  the  character  of  the 
men  comprising  the  organization  at  the 
command  of  our  superintendent,  it  is  also- 
desirable  that  the  steel  foreman  be  a  grad- 
uate of  an  engineering  school.  This  is 
desirable,  not  only  because  he  will  then 
appreciate  the  reason  for  the  work  which 
is  under  his  control,  but  also  because  his 
education  fits  him  to  readily  read  compli- 
cated plans  and  schedules.  \  company  will 
find  one  of  its  best  training  schools  for 
future  superintendents  in  the  position  of 
steel  foremen.  The  concrete  foreman 
must  be  a  thoroughly  trustworthy  man, 
and  one  who  will  do  as  he  is  told  even 
though  he  may  consider  the  instructions 
given  him  as  foolish  and  unnecessary. 
The  foreman  who  applies  for  a  position,, 
and  couples  with  his  application  a  state- 
ment  that    he    has    been    engaged   in   fire- 


428 


ENGINEERING-CONTRACTING 


Vol.  XXX.     No.  26. 


proofing  and  sidewalk  work  for  the  past 
15  years,  and  hence  knows  concrete  from 
A  to  Z,  is  nsually  though  not  always,  a 
poor  man  to  select,  for  the  reason  that  he 
has  hcen  pntting  in  concrete  under  condi- 
tions where  a  poor  mlNture  has  answered 
all  visible  and  immediate  requirements, 
and  he  has  it  (irmly  imbedded  in  his 
mind  that  the  grade  of  work  he  has  been 
turning  out  is  sufficiently  good,  and,  that 
when  a  better  grade  of  work  is  insisted 
upon,  it  is  because  of  the  whim  of  the 
man  making  such  demand.  To  use  an 
old  phrase,  "It  is  hard  to  teach  an  old  dog 
new  tricks."  These  remarks  upon  the  sub- 
ject of  organization  have  been  made  be- 
cause the  speaker  believes  that  the  attempt 
to  rapidly  carry  on  large  constructions  in 
reinforced  concrete,  with  an  organization 
not  thoroughly  trained  and  possessing  en- 
gineering  judgment,   invites   failure. 

Taking  up  now  various  points  that  re- 
quire attention  on  the  building,  we  come, 
first,  to  the  question  of  the  proper  in- 
spection of  the  materials  used. 

INSPECTION    OF    M.\TERIAL. 

The  most  important  materials  used  are 
cement,  sand,  gravel  or  stone,  and  steel. 
As  to  all  but  the  latter,  \ew  York  occu- 
pies an  almost  unique  position,  and  it  is 
doubtful  if  any  ether  place  in  the  country 
is  so  favored  as  regards  the  material  re- 
quired to  make  good  concrete.  Long 
Island  is  one  inexhaustible  sand  and  grav- 
el bank  of  the  best  quality,  while  the 
Hudson  gives  us  trap  which  is  perfection 
itself.  Owing  to  an  extensive  waterfront, 
these  materials  can  nearly  always  be  de- 
livered on  scows  near  the  work.  How  for- 
tunate we  are  in  this  respect  cannot  be 
appreciated,  until  one  has  seen  the  qual- 
ity of  sand  and  stone  used  in  other  less 
fortunate  regions,  and  often  used  willing- 
ly, because  the  inhabitants  of  those  re- 
gions have   never  seen  anything  better. 

Cement,  if  of  an  old  and  established 
brand,  is  very  unlikely  to  be  poor.  but.  on 
extensive  work,  arrangements  may  be 
made  to  have  the  cement  tested  at  the 
mill  before  shipment.  Reliable  testing  lab- 
oratories having  offices  in  the  mill  district 
will  sample  cars  as  loaded,  seal  them,  and 
then  forward  the  results  of  soundness 
and  7-day  tests  by  mail,  so  that  they  will 
arrive  on  the  job  before  the  cement  is 
received. 

Sand. — It  is  very  important  that  the 
sand  be  clean  and  sharp.  Place  little  con- 
fidence in  statements  published  not  long 
since,  in  the  engineering  press,  to  the  ef- 
fect that  clay,  to  a  very  considerable  ex- 
tent, does  not  injure  sand.  Note  that  the 
clay  used  in  these  tests  was  ground  as  a 
dry  powder,  and  then  mixed  with  the 
sand.  In  nature,  clay  occurs  as  a  slimy 
lubricant,  and  even  a  comparatively  small 
amount  of  it  will  have  a  marked  effect, 
especially  upon  the  time  required  for  the 
concrete  to  set  and  gain  even  partial 
strength.  If  the  sand  is  to  come  from  a 
local    bank,    make    sure   that    the   bank    is 


properly  stripped,  or,  better  yet,  have  the 
sand  delivered  ahead,  and  inspect  it  before 
using.  Finally,  if  there  is  any  question  as 
to  its  fitness,  have  it  tested,  in  a  one-to- 
three  mixture.  The  cost  of  doing  this  is 
small,  bitt  the  information  obtained  is 
valuable. 

Gravel.  —  Good  gravel  gives  equal 
strength  with  stone  for  use  in  beams  and 
floor  slabs.  It  makes  a  concrete  easy  to 
work  into  difficult  positions,  and  is  to  be 
preferred  for  many  kinds  of  work.  As 
with  sand,  examine  gravel  carefully  to 
make  sure  that  it  is  not  covered  with  a 
slime  of  clay. 

Broken  Stone.  —  The  commercial  %-in. 
size  is  best  suited  for  most  reinforced 
work.  Clean  stone  dust  is  not  injurious, 
if  its  presence  is  taken  into  account  in 
proportioning  the  amount  of  sand  used : 
but  watch  for  the  presence  of  dirt  instead 
of  dust,  as  considerable  dirt  may  some- 
times be  present  if  the  quarry  from  which 
the  stone  comes  has  a  seamy  formation. 

Steel. — The  inspection  of  the  steel  used 
is,  perhaps,  of  more  importance  than 
might  at  first  be  assumed,  for  the  impres- 
sion prevails  that  steel,  as  manufactured 
at  the  present  time,  is  a  uniform  product, 
and  experience  confirms  thif  impression  in 
so  far  as  the  product  of  some  mills  is 
concerned,  but  the  product  of  those  small 
mills  that  roll  from  old  rails  and  scrap  re- 
quires very  careful  inspection.  This  is 
especially  true  if  a  high  carbon  steel  is 
employed. 

As  to  the  use  of  plain  bars,  or  so-called 
mechanical  bond  bars,  the  author  is 
strongly  in  favor  of  using  bars  possessing 
a  mechanical  bond.  Aside  from  the  usual 
reasons  given  for  this  preference,  with 
which  all  are  probably  familiar,  he  believes 
that,  with  a  plain  bar,  there  is  a  very  real 
danger — that  the  bond  between  the  con- 
crete and  the  steel  will  be  broken  either 
by  wheeling  over  the  floor  before  the  con- 
crete has  gained  its  strength,  or  by  the 
removal  of  the  forms  from  under  a  floor 
before  the  concrete  has  attained  its  full 
strength.  As  a  practical  point,  he  doubts 
very  much  if  plain  bars  left  projecting 
from  one  body  of  concrete,  for  the  pur- 
pose of  bonding  it  to  an  adjoining  portion 
of  the  structure,  serve  in  full  measure  the 
purpose  for  which  they  are  intended,  be- 
cause such  projecting  bars  are  often  hit, 
thus  loosening  their  hold  on  the  concrete. 
Forms. 

We  are  interested  in  this  part  of  the 
work  because  of  the  fact  that  the  success 
or  failure  of  a  job,  as  a  money  making 
proposition,  is  largely  dependent  upon  the 
way  in  which  the  form  work  is  handled. 
Speaking  roughly,  the  labor  item  on  the 
forms  required  for  a  floor,  is  greater 
than  the  cost  item-  for  all  the  concrete, 
steel  and  finish  labor,  required  to  com- 
plete the  floor.  In  the  form  work,  the 
lumber  item,  while  large,  is  overshadowed 
by  the  labor  charge.  In  the  items  of  con- 
crete,   steel    and    finish,    the    cost    of    ma- 


terial is  the  predominating  factor.  It  is 
seldom  that  serious  errors  are  made  in 
estimating  the  cost  of  material.  Far  more 
often,  if  there  be  an  error,  it  is  in  esti- 
mating the  labor  item,  and  as  the  carpenter 
labor  on  an  entire  building  just  about 
equal!?  all  the  rest  of  the  labor  required 
on  that  building,  it  is  evident  that  a  de- 
signer, having  a  proper  knowledge  of  this 
condition,  will  use  every  care  so  to  design 
his  work,  as  to  reduce  the  labor  item  on 
forms  to  a  minimum.  He  will  keep  con- 
stantly before  his  mind  the  fact  that  econ- 
omy in  form  work  is  obtained  by  the  re- 
peated use  of  the  same  panel  or  mold ; 
hence  he  will  do  some  careful  figuring  be- 
fore making  the  beam  lay-out  on  different 
floors  dissimilar — even  though,  at  first 
thought,  a  saving  may  seem  to  be  effected 
by  so  doing.  In  the  designing  of  orna- 
mentations, it  is  desirable  to  repeat  the 
same  form  wherever  possible.  If  the  forms 
are  to  be  made  of  wood,  warped  surfaces 
must,  of  course,  be  avoided.  In  construct- 
ing belt  courses,  and  other  ornamental  de- 
tails, it  is  usually  best  to  omit  these  feat- 
ures at  the  time  of  carrying  out  the  main 
structure;  providing,  however,  recesses 
and  bond  bars  in  the  proper  places.  Doing 
this  makes  it  possible  to  build  belt  courses, 
corbels,  etc..  later  at  a  convenient  season, 
yet  without  interfering  with  the  time  of 
the  completion  of  the  building,  and  admits 
of  using  one  form  which  is  moved  from 
one  point  to  another.  The  subject  of 
form  work  is  complicated  by  so  many  con- 
siderations that  no  attempt  will  be  made 
here  to  go  into  further  details,  except 
to  call  attention  to  the  additional  cost 
which  is  occasioned  by  so  designing  the 
front  of  a  building  as  to  require  the  wall 
construction  to  be  carried  past  the  floor 
level,  as  a  monolith,  or  in  other  words,  by 
failing  to  provide  a  break  of  some  kind 
in  the  construction  at  the  floor  levels. 

Of  course,  the  author  understands  that, 
oftentimes,  the  architectural  effect  must 
outweigh  matters  of  cost,  and  has  no  in- 
tention of  advancing  this  point  as  a  criti- 
cism of  work  that  has  been  done. 

Pi^\ciNG  Steel  Reixforcement. 

The  aim  to  be  attained  under  this  head- 
ing, is  that  the  steel  reinforcement  shall 
he  placed  as  shown  ou  the  plans,  and.  fur- 
ther, that  it  shall  be  so  placed  as  to  re- 
main in  its  proper  position  during  concret- 
ing. As  the  steel  is  entirely  imbedded  in 
the  concrete,  there  is  no  means  of  know- 
ing, after  the  concrete  is  once  in  place, 
whether  the  steel  is  in  proper  position  or 
not— hence,  it  becomes  important  to  care- 
fully inspect  all  steel  in  place  before  con- 
creting is  begun.  To  admit  of  this  inspec- 
tion, steel  for  a  day's  work  should  be 
placed  in  advance  of  the  concrete.  It  then 
becomes  an  easy  matter  for  the  superin- 
tendent to  look  it  over  and  make  sure  that 
it  is  in  place  as  required.  Your  attention 
is  called  to  the  large  jfain  in  strength  se- 
cured by  bending  up  beam  bars  at  their 
ends.     A  beam  having  its   steel   reinforce- 
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ment  so  bent  up,  is  about  -10  per  cent 
stronger  than  one  having  the  same  amount 
of  steel  placed  in  the  bottom  oi  the  beara 
throughout  its  length.  This  gain  of  40 
per  cent  is  entirely  independent  of  con 
tinuous  action,  for  the  experiments  upon 
■which  this  percentage  is  based  were  made 
upon  test  beams  which  were  entirely  free 
at  their  ends.  The  reason  for  this  increase 
in  strength,  even  with  free  ends,  is  prob- 
ably due,  in  part,  to  the  strengthening  of 
the  beam  near  its  ends,  against  diagonal 
tension ;  but  the  truss  action  of  the  bent 
rods  probably  also  plays  an  important  part. 
In  designing  reinforcements,  it  is  im- 
portant that  two  bodies  cannot  occupy  the 
same  space,  at  the  same  time.  This  fact 
would  seem  self-evident,  but  the  speaker 
has  seen  a  great  deal  of  trouble  and  ex- 
pense caused  by  the  designer  laying  out  his 
reinforcement  so  that  bars  in  the  beams, 
girders  and  columns,  would  interfere,  thus 
making  it  difficult  to  place  the  steel  in  the 
best  manner.  The  requirement  of  the  New 
York  Department  that  beams  be  designed 
as  free  ended,  should  not  prevent  care  be- 
ing taken  to  secure  the  advantages  of  con- 
tinuous action,  by  lapping  girder  and  beam 
steel  at  the  ends.  Where  new  portions  of 
a  building  are  to  be  connected  to  parts 
already  in  place,  care  should  be  taken 
while  building  the  first  portion  to  have 
bond  bars  projecting.  It  is  to  be  con- 
stantly kept  in  mind  that  one  of  the  chief 
and  unique  elements  of  strength,  in  re- 
inforced concrete,  it  its  monolithic  char- 
acter, and  while  it  is  impossible,  and.  also, 
inadvisable,  to  place  all  the  concrete  in  a 
large  structure  at  one  time,  it  should  be 
our  constant  aim  to  so  place  our  steel  as 
to  maintain,  as  far  as  possible,  the  mono- 
lithic  character   of  the   work. 

Columns  are  now  almost  universally 
reinforced  with  spiral  hooping.  In  ad- 
dition to  this  spiral  reinforcement,  vertical 
rods  connected  by  threaded  couplings 
should  be  used  in  the  columns  of  building? 
which  are  to  be  subjected  to  heavy  vibra- 
tion. In  designing  column  reinforcement, 
care  must  be  taken  to  avoid  such  an  ar- 
rangement of  the  steel  as  will  make  it  dif- 
ficult to  work  the  concrete  thoroughly  into 
place.  With  the  use  of  spiral  reinforce- 
ment and  vertical  rods,  as  described,  no 
trouble  need  be  apprehended,  because  the 
entire  column  is  open,  and  the  concrete 
may  be  thoroughly  spaded.  The  author 
has  heard  of  one  case  where  a  compli- 
cated system  of  column  reinforcement  was 
used,  involving  a  number  of  ties  between 
the  vertical  bars.  The  result  of  thus  ob- 
structing the  interior  of  the  column  was 
that,  upon  removing  the  forms  from  one 
column,  it  was  found  that  the  concrete, 
perhaps  being  a  little  too  dry.  had  arched 
and  that  the  column  contained  a  cavity 
nearly  large  enough  to  accommodate  a 
good  sized  boy.  The  statement  is  often 
made — "The  detail  is  all  right — the  trouble 
is  with  its  careless  execution."  This  is 
very  true,  but  what  I  am  trying  to  impress 


upon  you  is  the  importance  of  making 
details  simple  and  practicable,  and  then  in- 
sisting that  they  be  carried  out. 

PLACING    CON-CRETE. 

The  concrete  for  reinforced  work  should 
always  be  what  is  known  as  a  "wet  mi.\." 
Under  no  circumstances,  should  a  dry  mix 
be  allowed,  as  with  too  little  water  it  is 
impossible  to  properly  work  the  concrete 
around  the  reinforcement,  and  there  is  the 
gravest  danger  that  the  concrete  will  arch 
over  points  where  the  steel  reinforcement 
forms  a  network,  as,  for  example,  where 
the  beam  and  girder  steel  comes  together 
over  a  column.  The  author  considers  that 
the  best  way  to  determine  whether  or  not 
the  concrete  is  wet  enough,  is  to  watch 
the  filling  of  the  beams.  When  dumped 
into  a  beam,  the  consistency  should  be  such 
that,  upon  tapping  the  bottom  of  the  beam 
form  or  the  steel  reinforcement,  in  ad- 
vance of  the  concrete,  the  concrete  will 
flow  along  the  beam  assuming  an  angle 
of  about  10  to  15  degrees,  with  the  hori- 
zontal. It  is.  perhaps,  not  desirable  that 
it  be  so  wet  that  the  water  will  separate 
from  the  concrete  to  any  extent,  and  flow- 
in  advance  of  the  concrete,  but  it  is  always 
better  to  have  too  much  rather  than  too 
little  water.  In  placing  concrete,  jar  the 
metal  reinforcement  in  advance  of  the  con- 
crete, as  this  jarring  assures  the  proper 
coating  of  the  bar  with  mortar. 

Next  to  the  wetness  of  mix.  neatness 
should  be  insisted  upon.  Every  day's 
work  should  be  boxed  in.  and  the  end  of 
a  day's  work  should  be  against  vertical 
stoppers  of  wood  placed  in  the  middle  of 
the  beams,  and  across  the  slab.  These 
stoppers  have  holes  bored  in  them,  through 
which  the  reinforcing  rods  project.  In 
the  author's  opinion,  the  use  of  such  stop- 
pers, while  adding  somewhat  to  the  ex- 
pense, is  very  essential.  The  sloping  off  of 
concrete  in  the  beams  and  girders  should 
never  be  allowed.  It  is  a  well  known  fact 
that  there  is  almost  no  bond  between  old 
and  new  concrete.  This  being  the  case,  it 
is  evident  that,  to  leave  a  long  fin  of  con- 
crete in  the  bottom  of  a  beam,  at  the  end 
of  a  day's  work,  is  inviting  this  fin  to 
scale  off  within  a  very  few  minutes  of 
the  time  when  a  fire  hits  it. 

With  a  wet  mix.  concrete  is  its  own  best 
inspector,  for  when  the  forms  are  re- 
moved, any  carelessness  is  at  once  ap- 
parent. If  rough  spots  occur,  they  should 
be  at  once  pointed  out  to  the  concrete  fore- 
man, and  he.  in  time,  should  come  to  feel 
that,  having  his  work  show  up  rough,  is 
little  less  than  a  crime. 

The  bottom  of  column  forms  should  be 
carefully  inspected  before  the  concrete 
is  placed,  to  make  sure  that  all  dirt  has 
been  removed.  To  facilitate  this  inspec- 
tion, a  portion  of  the  column  form  on  one 
side,  and  at  the  bottom,  should  be  made 
separate,  and  one  man  should  be  given  the 
duty  of  cleaning  the  column  and  replac- 
ing this  movable  portion  of  the  form  im- 
mediately    before     concreting.       In     filling 


basement  columns,  it  is,  of  course,  neces- 
sary that  ground  water  be  kept  below  the 
top  of  the  footing  at  the  time  concrete  is 
placed,  for.  if  the  concrete  be  dumped  into 
even  a  few  inches  of  water,  the  cement 
will  separate  out,  and  the  lower  couple  of 
feet  of  the  column  will  consist  of  gravel 
and  sand  alone. 

In  concreting  walls,  the  end  of  every 
day's  work  should  be  made  to  come  at 
some  break  in  the  surface,  as  at  the  side 
of  a  pilaster.  If  the  wall  is  without  pro- 
jections, then  the  jointing  should  be 
marked  with  a  V-shaped  strip,  both  hori- 
zontally and  vertically.  If  this  is  impos- 
sible, which  is  seldom  the  case,  then  the 
juncture  between  old  and  new  work  should 
be  made  a  perfectly  straight  line.  If 
the  surface  is  to  be  tooled,  every  separate 
area  must  be  monolithic.  This  is  a  point 
often  overlooked.  Steel  reinforcement 
should  be  placed  around  all  openings  to 
prevent  the  tendency  to  crack  at  the 
corners,  and  the  juncture  between  a  light 
and  heavy  section  must  be  reinforced  with 
steel  well  distributed. 

GR.^NOLITHIC    FINISH. 

Granolithic  finish  should  be  placed 
monolithic  with  the  slab,  or,  if  placed  after- 
wards, which  is  desirable  in  stables  and 
some  other  class  of  work,  its  thickness 
should  never  be  less  than  1V4  ins.  Re- 
cently, an  acid  solution  has  been  placed 
on  the  market  which  the  author  has  tried 
in  several  instances,  using,  in  some  cases, 
finish  as  thin  as  %  in.,  put  on  concrete 
that  had  attained  an  age  of  several  months. 
This  finish  has  been  in  place  for  three 
months,  and  thus  far  shows  a  perfect  bond. 
If  further  tests  confirm  these  conclusions, 
then  one  cause  of  worry  in  our  work  is 
partially  removed,  for  the  sudden  thunder- 
storm, at  three  in  the  afternoon,  will  lose 
part  of  its  terror. 

In  closing  the  author  wishes  to  call  at- 
tention to  the  easy  attainment  of  the  points 
he  has  outlined : 

(1.)  Good  and  complete  plans. 

(2.)  Good  organizatior — a  matter  of 
time,  it  is  true;  but  coming  to  the  final 
analysis  of  the  cause  of  failures  in  rein- 
forced concrete,  we  often  find  a  new  com- 
pany trying  to  do  too  much  work  at  the 
start,  unmindful  of  the  fact  that  it  takes 
time  to  train  men  to  properly  perform  new 
duties,  and  that  to  send  an  untried  man 
hundreds  of  miles  from  home,  to  assume 
charge  of  work  about  which  he  really 
knows  nothing,  is  not  only  inviting,  but 
almost   compelling   failure. 

(3.)  Good  materials — and  it  is  easy  to 
avoid  mistakes  here,  if  it  is  remembered 
that  tests  on  such  materials  are  not  made 
merely  for  the  purpose  of  recording  them 
in  big  books  on  learned  subjects. 

(4.)  Steel  held  in  its  proper  position— 
and  the  placing  of  steel  reinforcement  be- 
fore the  concreting  of  a  day's  work  is  be- 
gim.  makes  this  matter  easy. 

(■>.')  Good  concrete — and  a  wet  mix  and 
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nKinolithic    work   arc   lii-rc   aboii'.    all    thai 
arc  required  to  insure  the  result. 

.Ml  of  these  factors  arc  surely  easy  of 
achievement,  and  almost  any  one,  or  even 
two,  of  them,  may  be  considerably  neg- 
lected, and  still  the  result  will  not  be  bad 
enough  to  weaken  the  construction  to  any 
serious  extent.  Please  do  not  draw  the 
conclusion  that  the  purpose  of  my  remarks 
has  been  to  show  how  difficult  it  is  to  ob- 
tain good  steel  concrete  work.  My  aim 
has  been,  rather,  to  point  out  how  easy  it 
is  to  do  good  work,  and  do  it  cheaply,  for, 
with  a  proper  plant  and  organization,  good 
work  is  just  as  cheap  as  poor.  The  vicis- 
situdes through  which  reinforced  concrete 
is  passing,  are,  no  doubt,  to  be  expected 
when  its  rapid  expansion  is  considered,  but 
the  accounts  of  recent  failures  have  made 
sad  reading  for  the  author,  and  he  hopts 
that,  before  long,  the  public  will  awaken 
to  the  fact  that  reinforced  concrete  con- 
struction is  a  business  requiring  experi- 
ence and  will  insist  that  it  be  handled  with 
some  regard  to  the  elementary  principles 
of  mechanics  and  common  sense. 


The  total  excavation  on  the  Isthmian 
Canal  for  November  was  2,920,494  cu.  yds. 
Of  this  1,567,955  cu.  yds.  was  dry  excava- 
tion, 1,282,311  cu.  yds.  was  wet  excava- 
tion and  70,228  cu.  yds.  was  outside  the 
canal  prism. 


The  street  cleaning  department  of  Mag- 
deburg, Germany,  has  been  making  suc- 
cessful experiments  with  a  sand-strewing 
wagon,  for  spreading  sand  on  slippery 
streets.  The  \/agon  spreads  rapidly  an 
even  layer  of  sand  on  the  streets.  This 
has  heretofore  been  done  in  German  cities 
exclusively  by  hand.  The  apparatus  is 
worked  by  the  driver  and  can  be  adjusted 
to  strew  a  layer  of  sand  or  gravel  from 
19.68  to  52.49  ft.  wide. 


Rapid  construction  of  concrete  building 
walls  has  been  recorded  in  the  erection  of 
the  Leitelt  Iron  Works  of  Grand 
Rapids,  Mich.,  The  walls  were  for  the 
foundation  of  a  building  84x100  ft.  in 
plan  and  they  were  4  ft.  thick  at  the  bot- 
tom, 2  ft.  thick  at  the  top  and  18  ft.  high. 
There  were  approximately  700  cu.  yds.  of 
concrete  in  the  walls.  Quality  A-1  hem- 
lock planks  2x12  ins.  x  16  ft.,  with  Sulli- 
van plank-holders,  were  used.  The  forms 
were  built  only  two  planks  high,  as  the 
weather  was  warm  and  the  concrete  set 
reasonably  fast.  The  form  materials  re- 
quired were  3,000  ft.  B.  M.  of  plank,  400 
style  A  plank  holders,  50  right  and  left 
plank  holders,  65  lbs.  No.  13  soft  wire  and 
12  lbs.  of  %-in.  staples  for  ties.  There 
was  no  studding  or  other  bracing  em- 
ployed. The  plank  holders  were  all  saved 
after  the  work  and  have  been  used  sev- 
eral times  since.  Tne  walls  were  built  by 
the  J.  H,  Sullivan  Mfg.  Co.,  Grand  Rap- 
ids,  Mich. 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarr\ing,  etc. 


Method  and  Cost  of  Subaqueous  Rock 

Excavation  Usiag  a  Lobnitz  Rock 

Breaker  at  Blyth  Harbor 

England. 

The  construction  .ind  operation  of  the 
Lobnitz  rock  breaker  for  subaqueous  rock 
excavation  were  descnbed  in  our  issue  of 
Dec.  18,  1907,  and  the  use  of  the  machine 
at  Black  Rock  Harbor  near  Buflfalo,  N.  Y., 
was  noted.  Incidentally  the  economy  of 
this  method  of  subaqueous  work  at  Blyth, 
England,  was  mentioned.  More  complete 
data  of  this  English  work  are  now  avaH- 
jble  in  a  paper  by  Mr.  George  D.  McGIas- 
han  in  the  proceedings  of  the  Institute  of 
iTivil  Engineers.  Since  the  Lobnitz  cutter 
iias  been  introduced  into  America  on  the 
*'ork  mentioned  above  and  is  planned  for 
use  at  Panama  the  following  account  of 
the  work  at  Blyth  Harbor  will  be  of  inter- 
est. The  data  was  abstracted  from  Mr. 
McGlashan's  paper : 

In  1906  the  Blyth  Harbor  Commission- 
ers decided  to  carry  out  an  extensive 
Khcme  of  improvement,  and  among  the 
works  embraced  in  the  scheme  was  the 
deepening  of  the  harbor  to  24  ft.  at  low 
water  of  spring  tides,  involving  the  remov- 
al of  about  500,000  cu.  yds,  of  rock.  For 
this  purpose  it  was  decided  to  employ  a 
Lobnitz  patent  rock  breaker,  and  so  suc- 
cessful were  the  results  that  a  second  ma- 
chine was  obtained  this  year  (1907). 

This  method  of  rock  breaking  consists  in 
the  repeated  blows  of  a  long,  heavy  point- 
ed chisel  or  ram,  which  falls  by  its  own 
weight  upon  the  rock  to  be  broken.  No 
explosives  are  required.  The  machine  con- 
sists of  a  barge  upon  which  stand  the  tri- 
pod legs  supporting  the  ram,  a  winch  for 
hoisting  the  ram  by  means  of  a  wire  rope 
led  over  a  sheave  at  the  top  of  the  tripod, 
another  winch  for  operating  the  chains 
that  maneuver  the  barge,  an  ordinary  ma- 
rine boiler  for  suppl\  ing  steam  to  the 
winches,  and  smaller  supplementary  ma- 
chinery and  plant. 

Method  of  Operation. — To  operate  the 
rock  breaker  the  barge  is  first  brought  over 
the  site,  the  surface  of  the  rock  having  pre- 
viously been  dredged  clean,  and  there  is 
securely  moored  in  position  by  single  fore 
and  aft  cables  and  side  chains  at  each 
quarter — six  chains  in  all.  The  ram  is  then 
gently  lowered  until  the  point  rests  upon 
the  rock,  and  a  gage,  painted  on  the  ram, 
indicates  to  the  hoisting  winchman  the  re- 
quired height  of  lift,  generally  about  8  ft. 
When  lifted,  steam  is  partially  shut  off  to 
prevent  the  winch  engines  racing,  and  the 
coil  clutch  is  released  to  drop  the  ram.  The 


operation  of  raising  and  releasing  the  rara 
is  continued  until  the  rock  is  penetrated  to 
the  required  depth.  The  barge  is  then 
moved  to  a  spot  3  or  4  ft.  away,  and  the 
ram  allowed  to  penetrate  the  rock  to  the 
same  depth  as  before,  after  which  it  is 
moved  another  3  or  4  ft.,  and  so  on. 

Each  new  position  of  the  ram  must  be 
fixed  with  great  care,  and  this  is  effected 
by  two  sighting  poles  on  shore  being  kept 
in  line  with  two  sighting  rods  on  board. 
The  space  between  adjacent  spots  pene- 
trated by  the  ram  in  one  direction  is  called 
the  "pitch,"  while  the  spacing  in  a  direction 
at  right  angles  is  called  the  "advance."  The 
pitch  and  advance  are  always  made  equal. 
The  pitch  first  adopted  at  Blyth  was  3  ft.,. 
but  was  increased  to  3  ft.  6  ins.,  then  to  4 
ft.,  and  ultimately  to  4  ft.  6  ins.  This  lat- 
ter pitch  is  now  maintained  throughout. 
The  rock  removed  consisted,  for  the  great- 
er part,  of  the  calcareous  sandstone  com- 
monly found  in  the  coal  measures,  portions 
of  w'hich  were  almost  as  hard  as  granite. 
The  beds  of  sandstone  alternated  with 
thin  layers  of  shale  and  sometimes  of  coal. 
The  dredging  results  of  the  various  pitches 
were  carefully  watched,  but  the  only  per- 
ceptible difference  between  the  3-ft.  pitch 
and  the  4-ft.  6-in:  pitch  was  that  with  the 
latter  the  pieces  of  broken  rock  were  larg- 
er than  with  the  former,  but  there  was  no 
practical  difference  in  the  rate  of  dredging. 
Theoretically  there  ought  to  be  an  econom- 
ical  pitch  and  advance,  according  to  the  de- 
gree of  hardness  of  the  rock  to  be  broken, 
and  it  is  worth  w-hile  ascertaining  this 
pitch  by  experiment,  if  the  character  of 
rock  is  fairly  uniform  over  large  area,  but 
where  the  rock  is  varied  in  character,  it  is 
advantageous,  for  practical  reasons,  to  as- 
certain the  best  average  pitch  and  advance 
and  maintain  them  throughout.  The  total 
penetration  is  generally  3  ft. ;  with  a  great- 
er penetration  there  is  the  risk  of  the  ram 
occasionally  sticking  fast  in  the  rock.  The 
ram  is  generally  made  to  fall  8  ft.,  and 
with  this  fall  about  four  blows  per  minute 
can  be  delivered.  The  number  of  blows 
for  a  penetration  of  3  ft.  varied  from  5  to 
15,  according  to  the  hardness  of  the  rock, 
but  for  fairly  hard  sandstone  eight  blows 
may  he  taken  as  an  average.  The  pieces  of 
rock  broken  with  a  4-ft.  6-in.  pitch  average 
about  M  cu.  ft.,  but  occasionally  there 
were  pieces  weighing  about  a  ton.  The 
rock  is  generally  so  well  broken  up  that  it 
can  be  dredged  fully  15  per  cent  faster 
than  blasted  rock,  and  a  uniform  surface 
on  the  rock  is  obtained. 

Experiments    were   made   with    the    rock 
breaker  on  hard  rock  exposed  at  low  water 
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and  showed  that  the  rock  was  completely 
pulverized  on  the  spots  where  the  ram  fell, 
and  for  about  a  foot  around  each  hole  made 
by  the  ram  the  rock  was  broken  into  small 
j)ieces  and  forced  up  above  the  original 
surface;  beyond  this  the  rock  was  thor- 
oughly fissured,  and  some  of  the  pieces 
were  forced  up.  The  thorough  breaking  up 
of  the  rock  is  an  advantage  for  dredging 
purposes,  as  compared  with  blasted  rock. 
It  frequently  happens  in  blasting  rock  un- 
der water,  when  the  strata  is  horizontal, 
that  the  rock  surrounding  the  lower  por- 
tion of  the  bore  hole  containing  the  shot  is 
completely  shattered,  but  the  upper  panels 
.are  only  fissured,  and  not  dislodged — due, 
probably  in  part  to  the  overlying  weight  of 
water.  The  dredger  has  consequently  con- 
siderable difficulty  in  "breaking  into"  this 
rock  when  commencing  to  dredge  a  new 
area;  this  difficulty  does  not  occur  when 
the  rock  breaker  is  used. 

The  rock  breaker  was  originally  fitted 
with  two  sighting  frames,  each  having  a 
vertical  sliding  bar,  and  allowing  of  a  total 
advance  of  the  barge  of  13  ft.  6  ins.  for 
•each  position  of  the  poles  on  shore,  but  this 
advance  was  found  to  be  insufficient  owing 
to  obstructions  between  the  barge  and  the 
shore,  and  also  to  allow  of  spanning  grav- 
ing dock  entrances,  etc.  A  sighting  frame 
was  therefore  erected  along  each  side  of 
the  barge  for  nearly  its  full  length,  allow- 
ing of  a  total  advance  of  about  80  ft.  be- 
fore the  poles  on  shore  need  be  moved.  At 
night  time  the  poles  on  shore  are  indicated 
by  lamps.  The  poles  are  placed  alongside 
pegs  previously  put  in  position  and  are  at 
right  angles  to  a  base  line,  which  is  plotted 
■upon  a  plan  kept  in  the  office,  and  upon 
■which  the  progress  of  the  rock  breaker  is 
recorded  day  by  day.  A  graduated  measur- 
ing wire,  wound  around  a  small  drum  on 
board,  with  one  end  fi.xed  to  the  base  line, 
gives  the  position  of  the  barge.  Some  dif- 
ficulty was  e.xperienced  in  preserving  the 
■correct  positions  of  the  barge  when  ships 
lay  between  it  and  the  sighting  poles ;  this 
difficulty  was,  in  some  measure,  overcome 
by  maintaining  the  bearing  of  the  base  line 
on  a  mariner's  compass,  and  by  careful 
manipulation  of  the  maneuvering  chains. 

The  wire  rope  used  at  Blyth  for  lifting 
the  ram  is  5  ins.  in  circumference  and  167 
ft.  long,  and  is  composed  of  si,x  strands 
surrounding  a  hemp  core.  An  eye  is  spliced 
at  one  end  for  attaching  to  the  drum.  This 
wire  rope  is  subject  to  severe  usage,  and 
consequently  its  life  is  short,  so  that  it  is 
-one  of  the  chief  items  of  maintenance. 
Should  the  winchman  apply  the  friction 
clutch  before  the  ram  has  strurk  the  rock 
the  wire  rope  is  subject  to  a  severe  pull, 
and  a  severe  stress  is  put  upon  the  winch 
itself ;  should  he,  however,  be  late  in  apply- 
ing the  clutch  the  wire  rope  will  spin  off 
the  drum  and  kick  at  the  head  of  the  ram, 
and  also  close  to  the  drum.  With  practice 
men  acquire  considerable  skill  in  operating 
the  winch,  but  even  when  the  application 
•of  the  clutch  is  correctly  timed  a  certain 
amount  of  slackening  of  the  rope  invaria- 
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bly  occurs,   which  sometimes  forms  a  kink  on  day  shift  and  a  week  on  night  shift  al- 

at   the   head   t.f   the  ram.     There  are  two  ternatcly,    making    11    shifts    of    12    hours 

places   where   the   wire   rope  tends  to  fail,  each  per  fortnight  per  man. 

one  near  to  the  ram  head  where  the  kink  Cost  Data.— The   following   are   the   full 

occurs  and  the  other  at  the  drum,  due  to  time  weekly  wages  paid  to  crew : 

friction.     Considerable  friction,  and  conse-       Skipper     $10.70 

qucnt  wear  of  the  rope,  also  takes  place  at       Hoisting    winchman 9.70 

the  sheave,   which  is  3  ft,  in  diameter,  for       Maneuvering     8.30 

at  the  moment  the  ram  has  struck  the  rock       Stoker   8.30 

the   rope  is  at  a  standstill,  but  the  sheave  

continues  to  revolve  by  virtue  of  its  kinetic  $37.00 

energy.     At   Blyth,   however,   none   of   the  The   coal-consumption   averages   2.7   tons 

wire  ropes  has  had  to  be  taken  off  on  this  (of  2,000   lbs.)    per  24  working  hours.    A 

account.      To   lessen   the   sharpness    of   the  large   wooden    tank   carried   on   a   barge   is 

kink  at  the  ram  head  the  wire  rope  is  laid  used    to    convey    fresh    water   to    the    rock 

with   serving  wire   for  a  distance  of   15  ft.  breakers.     The  level  of  the  bottom  of  this 

from  the  ram  head  attachment,  and  a  later  tank  being  above  the  top  of  the  tank  in  the 

improvement  is  to  worm  the  rope  with  V*-  rock  breaker,  no  pumping  is  required.  The 

in.    soft   iron    wire   before    putting   on    the  consumption  of  water  is  about  17,000  gals, 

serving.     There  is   great   difficulty   in   get-  for  a  full  working  week.     Salt  water  could 

ting    wire    rope    of    suitable    quality,    as    it  be   used,   but    for   many   reasons   it   is   less 

must  be  soft  enough  not  to  be  affected  by  economical. 

the  kinking,  hard  enough  to  resist  friction,  Weather   is  a   factor   much   affecting  the 

and  with  a  sufficient  margin  of  safety  for  cost,  and  in  this  connection  tlie  author  has 

working.     Experiments   are  at  present   be-  observed    that    the    motion     of     the     rock 

ing  tnade  at   Blyth  with   various  kinds   of  breaker  due  to  18-in.  waves  causes  the  ram 

wire  rope  from  different  makers,  but  up  to  in  falling  to  strike  the  guide,  thereby  less- 

the  present  the  longest  life  of  a  wire  rope  ening  the  force  of  the  blow,  and  neccssitat- 

has    been   495   actual    working    hours.      At  ing  a  larger  number  of  blows   for  a  given 

least  two  spare  wire  ropes  are  always  kept  penetration. 

on  board  ready  for  use.  When  rock  has  to  be  removed  above  low 
In  a  harbor  or  waterway  the  shore  fast-  water  level  in  tidal  harbors,  the  time  dur- 
cnings  for  the  mooring  chains  of  the  barge  ing  which  the  rock  breaker  can  work  is 
are  an  important  matter,  and  if  ordinary  limited  by  the  height  of  the  rock  and  by 
single  or  double  fluked  anchors  are  laid  the  range  of  the  tide,  and  it  is  an  advan- 
down  in  a  harbor  bottom  they  may  be  a  tage  if  there  is  rock  to  be  broken  in  deeper 
source  of  danger  to  shipping.  Based  on  water  close  by.  It  is  safer  only  to  work 
the  experience  at  Blyth  the  author's  opin-  on  high  rock  with  a  rising  tide,  for  then 
ion  is  that  the  best  system  of  land  moor-  should  the  wire  rope  suddenly  fail,  or 
ing  for  rock  breakers,  where  quays  arc  come  out  of  its  attachment,  the  flotation  of 
concerned  and  where  a  large  amount  of  the  barge  may  be  used  to  lift  the  ram,  and 
rock  has  to  be  removed,  is  to  have  chains  when  the  latter  is  clear  of  the  ground,  the 
attached  permanently  by  a  diver  to  the  barge  can  be  hauled  into  a  safe  position. 
quay  face,  as  low  down  as  possible,  and  of  Serious  damage  might  ensue  to  the  barge 
sufficient  length  to  be  brought  up  to  near  if  the  wire  rope  failed  when  working  on 
the  top  of  the  quay,  where  the  ends  are  high  ground  on  an  ebb  tide, 
temporarily  fastened.  The  chains  are  A  systematic  method  of  recording  the 
spaced  at  convenient  intervals  along  the  results  of  the  rock  breaking  is  essential  for 
quay,  and  are  easily  brought  into  use  by  economical  working,  and  the  author  there- 
shackling  them  to  the  ends  of  the  rock  fore  adopted  a  system  of  "Daily  Recording 
breaker's  chains.  This  affords  a  more  ex-  Sheets,"  compiled  from  the  returns,  from 
peditious  and  convenient  system  of  moor-  which  the  quantity  of  rock  broken  per  day 
ing  than  that  of  a  bridle  chain  along  the  is  obtained.  These  sheets  give  the  follow- 
quay.  The  initial  cost  of  laying  these  ing  information :  The  number  of  the  "or- 
chains  will  be  more  than  compensated  for  dinate"  (an  ordinate  is  a  line  followed  by 
by  the  saving  in  labor,  and  by  the  time  that  the  rock  breaker  at  right  angles  to  the  base 
the  rock  breaker  itself  would  probably  line),  the  pitch,  the  advance  from  the  last 
otherwise  be  idle.  These  moorings  can  ordinate,  the  distance  of  the  ram  from  the 
moreover  be  used  by  the  dredgers.  base  line,  the  penetration  of  the  rock  for 
The  rock  breakers  at  Blyth  work  on  each  series  of  blows,  the  number  of  blows 
double  shift,  and  are  manned  by  two  crews,  for  each  position  of  the  ram,  etc.  All  de- 
each  consisting  of  four  men — the  skipper,  lays  and  stoppages,  with  the  reasons,  were 
the  hoisting  winchman,  the  maneuvering  also  recorded,  together  with  the  times  of 
winchman  and  the  stoker.  It  has  been  stopping  and  restarting  work.  In  this  way, 
found  that  seafaring  men  make  the  best  the  progress  of  the  work  could  be  closely 
skippers,  but  they  must  be  active,  intelli-  followed,  and  any  laxity  in  the  working  of 
gent,  and  with  a  fair  education.  It  is  an  the  rock  breaker  immediately  detected,  as 
advantage  if  the  hoisting  winchman  is  well  as  the  stoppages  arising  from  pre- 
somewhat  of  a   mechanic,  as  he  can   then  ventable  causes. 

more  readily  understand  the  cause  of  and  It  was  ascertained  at  Blyth,  by  sound- 
possibly  remedy  any  trifling  breakdown  of  ings  taken  both  before  the  rock  was  brok- 
the  machinery.     Each  crew  works  a  week  en  and  after   the  dredging,   that   when   the 
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ram    penetrated    3    ft.    the    rock    coiiid    be 
drcdpcd  for  a  depth  of  2  ft.  6  ins. 

As  rock  breaker  No.  2  was  only  put  into 
operation  rcrently,  the  following  particu- 
lars refer  to  rock  breaker  No.  1 : 

The  maximum  quantity  of  rock  broken 
in  one  week  was  1,975  cu.  yds.  The  total 
quantity  broken  over  a  period  of  27  weeks, 
including  holidays  and  other  stoppages, 
was  2-1,535  cu.  yds.,  giving  908  cu.  yds.  as 
the  weekly  average. 

During  the  period  of  27  weeks  229  shifts 
were  worked,  each  of  12  hours,  and  since 

24,535 

eleven  shifts  constitute  a  full  week,  

229 
X  11=1,177   cu.   yds.,   is   the  average   for  a 
full  working  week. 

The  following  is  an  analysis  of  the  rock 
breaker's  working  time  over  the  27  week? 
above  referred  to,  derived  from  the  daily 
record  sheets: 

Per  Cent. 

Delays   (including  holidays)   due  to — 
Shifting    moorings    to    new    positions 
and   picking   up   and   shackling   to- 
gether   mooring   chains    broken    by 

ships    9.12 

Traffic    3.18 

Repairs,   including  changing   of   wire 

ropes  and  ram  points 20.68 

Weather  and   moving  to  new   moor- 
ings and  berthage  at  week  ends...     5.75 

Boiler  cleaning,   etc 6.54 

Tide     1.28 

Meals     7.75 


Total    delays 54.30 

Actual  time  breaking  rock 45.70 


Total    working    time 100.00 

The  total   cost   of   breaking  the   rock   is 
obtained  as  follows : 

Details  of  working  costs  for  27  weeks — 
Wages  of  crew,  towage, 
supervision  and  propor- 
tion of  expense  of  wa- 
ter and  coal  convey- 
ance     $2,112.48 

Coal   (net  cost) 673.42 

Water*    (net   cost) 99.64 

Stores    84.87 

$2,970.41 

Maintenance — 
Repairs,  labor  and   mate- 
rial      $   3G0.30 

Boiler   cleaning 48.67 

Five  wire  ropes 358.61 

Clutch     coil     and     small 

springs     214.13 

Sliding   disk 52.92 

Two    ram    points 155.73 


Total  expenditure 
over  a  period  of  27 
weeks   


$1,190.36 


$4,160.77 


1,000   gallons — is    included    in    the    item    of 
$2,112.48. 

Since  the  total   quantity  of   rock   broken 
in   the  27    weeks  was   24,535   cu.   yds.,   the 
working  cost  per  cubic  yard  is — 
$4,160.77 

=  $0.17 

21,535 
The  cost  of  the  rock  breaker   (including 
ram)   was  $33,092.20,  whence— 
Interest  on  capital  at  4  per  cent.  ..$1,323.70 

Depreciation  at  2%  per  cent 827.30 

Insurance  at  2  per  cent 661.80 


*Nct  cost  of  water  equals  26  cts.  per 
1,000  gallons.  The  cost  of  transport  and 
delivery    of    water  —  namely :    44    cts.    per 


Total     $2,812.80 

Or  $1,460  for  27  weeks. 

So  that  the  amount  per  cubic  yard  is — 
,$1,460 

_! =  JO.OG 

24,535 
Total    cost   of   breaking   rock    (including 
interest,  etc.)  =  $0.17  +  $(».0G  =  $0.23  per 
cu.  yd. 

The  2V2  per  cent  allowance  for  deprecia- 
tion is  in  the  author's  opinion  ample,  as- 
suming that  the  rock  breaker  is  well  main- 
tained. 

In   estimating   the   probable  cost  of   rock 
breaking  over  a  period  of  years,  allowance 
must    be    made,    of    course,    for    periodical 
docking  and   painting,  but  the  ram  consti- 
tutes the  heaviest  item  of  maintenance,  ow- 
ing to  the  wear  by  abrasion  of  the  bottom 
2  or  3  ft.    There  is  also  the  liability  of  the 
ram  fracturing,  in  the  course  of  time,  due 
to  "fatigue."     Messrs.  Lobnitz  &  Co.  state, 
as    the   result   of  their   general   experience, 
that  the  total  cost  of  repairs  and  renewals 
will  not  exceed  that  of  all  the  other  work- 
ing expenses  put  together,  and  the  author 
believes  this  to  furnish  a  safe  basis  for  an 
estimate.     Hence: 
For  27  weeks — 
Average     cost     for     wages,     coal, 
stores,   etc.,  as   previously  ascer- 
tained  $2,970.43 

The  estimated  allowance  for  cost 
of  repairs  and  renewals  (includ- 
ing periodical  docking  and  paint- 
ing), based  on  Messrs.  Lobnitz 
&  Co.'s  estimate,  can  therefore 
be  put  at  the  maximum  (i,s;ure  of  2,970.43 
Interest,  depreciation  and  insur- 
ance,  as    above 1.459.95 

Hence  the  estimated  tctal  cost  of  break- 
ing rock,  including  interest,  depreciation, 
etc.,  is — 

$7,400.81 

^  =  $0.30  per  cu.  yd. 

24,535 
The  average  cost  of  drilling  and  blasting 
'.:indstone  rock  at  Blyth  was  $0.72  per  cu. 
yd.  The  drilling  craft  consisted  of  a  barge, 
upon  which  was  mounted  a  derrick  and 
overhanging  platform,  an  ordinary  vertical 
boiler  and  a  winch  engine.  The  drills,  six 
in  number,  were  worked  by  hand,  assisted 
by  ropes  attached  to  the  drill  crossheads, 
and  led  over  sheaves  at  the  top  of  the  der- 
rick to  barrels  upon  a  long  shaft  driven  Dy 
the  winch.     The   winch  was   kept   continu- 


ously running,  and  the  lifting  and  releas- 
ing of  the  drills  were  effected  by  alternate- 
ly tightening  and  slackening  two  or  three 
turns  of  the  rope  around  each  barrel. 
Bcllite  was  the  explosive  used,  and  an 
average  of  about  488  cu.  yds.  of  rock  per 
week  'were  broken,  the  craft  working  night 
and  day. 

In  comparing  the  removal  of  large  quan- 
tities of  rock  by  the  rock  breaker  and  by 
blasting,  the  following  are  the  chief  points 
in  favor  of  the  rock  breaker,  viz.:  (1) 
Considerably  less  cost ;  (2)  the  rock  is 
broken  at  a  quicker  rate ;  (3)  the  rock  is 
broken  to  a  more  convenient  size  for 
dredging,  so  as  to  increase  the  rate  of  the 
latter  operation  by  about  15  per  cent;  (4) 
the  rock  can  be  broken  at  places  where  it 
would  be  injudicious  to  use  explosives ; 
(5)  freedom  from  the  danger  incidental  to 
the  use  of  explosives. 

The  engineers  to  the  Blyth  Harbor  Com- 
missioners are  Messrs.  J.  Watt  Sandeman 
&  Son  of  Ncwcasllc-upon-Tyne,  and  the 
author  is  the  Resident  Engineer. 


Some    Drilling    Records;    the     Daily 

Cost  of  Maintaining  Electric  Air 

Drills,  and    the    Advantages 

of  This  Drill  in  "Sticky" 

Rock. 

Mr.  Wallace  F.  Disbrow,  mining  engi- 
neer, of  Mineral  Point,  Wis.,  and  super- 
intendent of  the  Merry  Christmas  lead 
and  zinc  mine,  has  kindly  furnished  us 
with  the  following  data  on  operating  two 
Temple-Ingersoll  electric  air  drills,  manu- 
factured by  the  Ingersoll-Rand  Co..  of 
New   York. 

The  drill  mounted  on  a  tripod  or  col- 
umn is  operated  by  air  from  an  air  pulsa- 
tor  under  control  of  the  drill  runner,  the 
pulsator  being  driven  by  an  electric  motor. 
This  mining  company  has  two  of  these 
drills  in  operation.  These  drills  are  of  the 
4D  size,  having  a  cylinder  4%  ins.  in  diam- 
eter and  a  7-in.  stroke.  The  drill  is  de- 
signed to  carry  10  ft.  of  steel  in  drilling 
vertical  holes.  This  makes  the  work  done 
similar  to  that  of  a  2%-in.  steam  or  air 
drill.  The  motors  used  on  these  drills 
were  from  3  to  5  H.P.,  a  3  H.P.  motor  be- 
ing used  on  low  speed  and  5  H.P.  on  high 
speed. 

These  two  drills  have  been  operated  in 
the  Merry  Christmas  mine  for  the  past  six 
months  in  a  rather  soft  limestone  forma- 
tion. -Mthough  the  rock  was  soft,  it  was 
exceedingly  sticky  and  a  heavy  and  a  gum- 
my sludge  was  formed,  making  the  drill 
work  exceedingly  difficult.  In  fact,  so 
great  is  the  influence  of  this  factor  in  drill 
ing,  that  formerly,  with  80  lbs.  pressure 
on  the  old  style  air  drill,  it  was  extreme- 
ly difficult  to  put  down  a  hole  and  extract 
the  0  ft.  drill  steel  even  when  the  hole  was 
well  watered.  Mr.  Disbrow  states  that 
"The  Temple  IngersoU  drills,  with  their 
powerful  plunging  stroke,  are  able  to  han- 
dle a  12-ft.  steel  down  to  the  chuck  with- 
out a  stop  if  the  machine  is  properly  ban- 
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died.  In  fact  we  have  noted  many  times 
that  when  tlie  hole  was  not  sufficiently  wa- 
tered, the  steel  would  still  go  down  and 
keep  turning,  so  that  when  the  hole  was 
finished,  it  would  be  almost  impossible  to 
extract  the  steel  with  a  wrench." 

This  long  stroke  is  an  important  factor 
in  drilling  holes  wherever  the  sludge  forms 
quickly,  as  the  drill  point  thus  helps  to 
keep  the  bottom  of  the  hole  free  of  the 
sludge.  With  a  short  stroke  the  sticky 
sludge  hangs  much  closer  to  the  bottom  of 
the  hole,  cushioning  the  blow,  and  some- 
times stopping  the  drill.  To  keep  the  hole 
well  watered  in  either  case  is  a  great  help 
to  the  drill.  For  an  article  on  the  use  of 
the  water  jet  in  drilling  in  soft  rocks,  see 
Engineering-Contracting,  Feb.  5,  1908, 
page  84,  where  a  formula  is  given  for  esti- 
mating the   amount   of   water  needed. 

The  drills  in  the  Merry  Christmas  mine 
are  not  used  continuously.  Upon  one  oc- 
casion one  drill  put  down  63  ft.  of  hole  in 
two  hours,  the  average  depth  of  holes  be- 
ing 5  ft.,  making  a  record  of  .31%  ft.  per 
hour.  On  another  day  a  drill  sunk  two 
rounds  of  12  holes  each,  to  an  average 
depth  of  5  ft.  For  this  work  the  drill  was 
set  up  twice,  as  each  round  of  holes  were 
shot.  This  meant  the  drilling  of  120  lin.  ft. 
of  holes,  the  time  being  5%  hours,  or  at  the 
rate  of  21.8  ft.  per  hour,  including  making 
the  extra  set  up. 

The  cost  of  maintenance  of  these  two 
drills  for  six  months  has  been  about  20  cts. 
per  day  per  drill.  The  principal  parts  to 
wear  were  chuck  bushings,  hose,  front 
head  cup  leathers  and  chuck  pins.  The  hose 
is  tlie  largest  item  of  renewals  as  soon  as 
the  slightest  leak  appears  it  must  be  dis- 
carded. 

The  cost  of  electric  power  for  these 
drills  has  been  with  power  at  5  cts.  per 
K.W.,  for  a  single  drill  per  day,  $1.00, 
as  about  20  K.W.  is  the  average  consump- 
tion of  power. 

For  other  articles  on  the  electric  air 
drill,  see  Engineering-Contr.\cting,  May 
27,  1908.  p.  318,  and  Dec.  9,  1908,  p.  392. 


Roads  and  Streets  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  paving. 


The  first  annual  meeting  of  the  Ameri- 
can Institute  of  Chemical  Engineers  is  to 
be  held  Dec.  28-29,  at  Pittsburg,  Pa. 
Among  the  papers  announced  for  this  meet- 
ing are  the  following :  'Technical  Coal 
Analysis,"  Edward  Gudeman ;  "The  Chemi- 
cal .A.spect  of  Impurities  Which  Cause 
Scale  and  Corrosion  of  Steam  Boilers,"  J. 
C.  William  Greth ;  "The  E.xamination  of 
Flue  Gases  in  Boiler  Tests,"  H.  August 
Hunicke ;  "The  Utilization  of  Low  Grade 
Fuels  in  the  United  States,"  O.  K.  Zwin- 
genberger;  "Work  of  the  U.  S.  Government 
Fuel-Testing  Plant  at  Denver,  Colo.,"  A. 
W.  Belden ;  "Heating  of  Industrial  Fur- 
naces with  Pulverized  Fuel,"  Richard  K. 
Meade;  "Modern  Electrical  Resistance 
Pyrometry."  Edwin  T.  Northrup ;  "The 
Sanitary  Condition  of  the  Southern  End 
of  Lake  Michigan,"  J.  H.  Brewster;  "Ce- 
ment Manufacturing  Methods,"  J.  G. 
Dean. 


Law  Suit  for  Use  of  Oil    and    Water 

on  Roadways  Decided  in  Favor 

of  the  Public. 

A  decision  which  is  expected  to  be  of 
far  reaching  importance,  affecting  the 
rights  of  the  public  generally  to  use  oil 
and  water  in  laying  dust  in  streets  and 
roadways,  was  rendered  by  Judge  Kohl- 
saat  of  the  U.  S.  Circuit  Court,  at  Chicago, 
on  December  10,  in  the  case  of  the  Wes- 
trumite  Company  of  America  vs.  The  Com- 
missioners of  Lincoln  Park,  of  Chicago. 

The  Westrumite  Company  claimed  a  pat- 
ent upon  the  use  of  any  mixture  of  oil  and 
water  to  lay  dust.  The  practice  of  using 
oil  to  lay  dust  has  of  late  years  come  to  be 
well  recognized  generally,  and  it  is  coming 
more  and  more  into  common  use.  The 
above  company  began  a  suit  against  The 
Lincoln  Park  Commissioners  about  a  year 
ago  to  enjoin  their  use  of  oil  and  water  in 
mixture,  and  to  collect  damages  for  in- 
fringement, the  Park  Commissioners  hav- 
ing freely  used  an  emulsion  of  oil  and  wa- 
ter to  sprinkle  their  roadways. 

A  victory  of  the  Westrumite  Company  in 
this  suit,  if  sustained  in  the  upper  courts, 
would  mean  that  no  one  could  use  oil  and 
water  mixed  in  any  way  in  laying  dust, 
without  paying  a  royalty  to  the  company 
for  so  doing.  The  decision  in  the  case 
turned  upon  the  question  wdiether  the  mix- 
ture of  oil  and  water,  particularly  crude 
petroleum  and  water,  and  sprinkling  it  on 
dusty  roads  could  be  the  subject  of  a  valid 
patent,  and  also  involved  whether,  as  a 
matter  of  common  knowledge,  oil  and  wa- 
ter can  be  combined  in  solution. 

It  was  argued  by  William  R.  Rummler 
and  Charles  A.  Churan,  attorneys  for  the 
Commissioners  of  Lincoln  Park,  that,  in- 
asmuch as  the  patent  states  that  in  prac- 
ticing the  process  the  oil  is  first  "rendered 
soluble  in  water  by  any  known  process," 
and  inasmuch  as  it  is  a  matter  of  common 
knowledge  that  oil  is  not  soluble  in  water, 
therefore  the  patent  was  fatally  defective : 
also  that,  inasmuch  as  the  patent  claims 
the  sprinkling  upon  the  roadways  of  any 
mixture  of  oil  and  water,  without  specify- 
ing how  such  mixture  should  be  made,  ex- 
cept by  the  erroneous  statement  that  the 
oil  is  dissolved  in  water,  therefore  the 
patent  failed  to  disclose  anything  of  value 
to  the  public  in  consideration  for  the  17 
years  monopoly  granted  by  the  patent,  and 
that  therefore  the  grant  was  void  on  its 
face,  and  that  the  suit  should  be  dismissed 
without  putting  the  parties  to  the  expense 
of  introducing  further  evidence.  Judge 
Kohlsaat  sustained  this  contention  and  dis- 
missed the  suit 


The  Westrumite  Company  makes  a  prep- 
aration which  it  calls  "westrumite,"  and 
which  it  has  sold  to  park  boards  in  dif- 
ferent parts  of  the  country  for  use  in 
sprinkling  their  boulevards  and  roadways. 
It  has  realized  royalties  in  this  way  under 
its  patent,  the  number  of  the  patent  being 
752,487,  dated  Feb.  16,  1904,  and  issued  to 
L.  S.  Van  Wcstrum. 

The  patent  has  five  claims  which  are  as 
follows : 

1.  The  method  of  utilizing  the  granu- 
lated portions  of  road-beds  or  streets  by 
forming  them  into  a  top  dressing  or  coat- 
ing, by  first  mechanically  or  chemically 
mixing  in  predetermined,  proportions  oil 
and  water,  then  sprinkling  or  spreading  the 
said  mixture  over  said  loose  granulated 
substance  or  dust  and  permeating  the  same, 
thereby  unifying  them  and  forming  a  con- 
crete mass  which  adheres  to  the  solid  sur- 
face of  the  street  or  roadbed,  thus  prevent- 
ing the  diffusion  of  dust  and  forming  the 
said  top  dressing. 

2.  The  method  herein  described  of  first 
taking  say  ten  parts  of  oil,  then  ninety 
parts  of  water,  then  mixing  the  same  in  so- 
lution, then  distributing  the  mixture  over 
a  surface  of  granulated  substance  by  which 
the  granules  are  united  in  a  thin  stratum, 
whereby  their  diffusion  or  scattering  is 
prevented. 

3.  The  method  herein  described  of  im- 
proving the  surface  of  road-beds  and  util- 
izing the  loose  granulated  particles  there- 
on by  sprinkling  or  coating  them  with  a 
mixture  of  oily  substances  composed  of 
predetermined  proportions  of  oil  and  wa- 
ter, whereby  the  said  substances  are  caked 
or  mixed  to  form  a  coating  for  the  pur- 
pose specified. 

4.  The  method  of  utilizing  the  granu- 
lated portions  of  road-beds  or  streets 
k^own  as  dust  and  forming  it  into  a  top 
drcs.;!ng  by  permeating  it  with  an  oily  sub- 
stance consisting  of  oil  and  water  pre- 
viously and  intimately  mixed,  whereby  the 
said  granulated  particles  are  unified  with 
oil  and  water  and  form  a  concrete  mass 
in  the  manner  and  for  the  purposes  speci- 
fied. 

•5.  The  method  herein  described  of  sat- 
urating scattered  dust  and  mixing  the  same 
with  a  mixture  of  oil  and  water  in  the 
proportions  specified  in  such  a  manner  that 
said  dust  is  made  to  adhere  to  its  bed,  sub- 
stantiallv  as  described. 


A  contract  for  dredging  at  the  U.  S. 
Naval  Station,  Honolulu,  Hawaii,  has 
been  let  to  the  Hawaiian  Dredging  Co., 
Honolulu,  at  $3,560,000. 
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Asphaltic  Concrete  Pavement  Surfaces 

Asplialtic  concrete  pavement  surfaces  are 
.Inscribed  brietly  in  a  paper  by  Mr.  Clifford 
Richardson  on  "  llie  maintenance  of 
highways  in  view  of  the  advent  of 
the  motor  vehicle"  submitted  at  the 
First  International  Road  Congress,  at 
I'aris.  He  states  that  a  properly 
graded  aggregate  consisting  of  a  large 
majority  of  coarse  sione,  the  voids  in  which 
are  tilled  with  liner  stone  and  different 
sizes  and  with  sand,  when  cemented  to- 
gether with  a  suitable  asphalt  cement,  re- 
sults in  a  concrete  surface  which  is  very 
resistant  to  traffic.  Such  a  surface  was  con- 
structed by  Mr.  Richardson  in  1902  at  Mus- 
kegon, Mich.,  and  has  served,  with  no  cost 
for  maintenance,  until  the  present  day.  The 
surface  at  Muskegon  is  supported  upon  a 
broken  stone  foundation  of  2-in.  stone  6 
in.  thick. 

On  the  Thames  embankment,  in  London, 
England,  where  very  great  difficulty  has 
been  met  in  maintaining  an  ordinary  mac- 
adam highway,  owing  to  the  concentrated 
traffic,  largely  of  motor  cars,  which  exists 
there,  an  asphaltic  concrete  was  laid  by  Mr. 
Richardson  in  1906.  the  surface  of  which 
was  covered  with  a  thin  layer  of  the  ordi- 
nary type  of  American  asphalt  pavement  for 
its  better  protection.  This  work  has  been 
a  complete  success,  and  its  extension-  is 
promising. 

In  producing  an  asphaltic  concrete  of  the 
type  described,  a  broken  stone,  none  of  the 
particles  of  which  are  larger  than  1  in.  in 
dimension  and  containing  a  considerable 
proportion  of  grit,  U  in.  material,  is  heated 
in  a  dryer  and  separated  into  two  sizes  by 
passing  over  a  screen  having  perforations 
%  in.  in  diameter.  These  are  collected  in 
separate  bins.  At  the  same  time,  sand  of 
a  suitable  grading,  such  as  is  used  in  the 
American  form  of  sheet  asphalt  pavement, 
is  heated  and  collected  in  another  bin. 
These  three  components  are  combined  in 
the  proper  proportion  and  mixed  together 
while  still  hot.  and  a  suitable  amount  of 
asphalt  is  added.  The  proportions  in  use 
on  the  Thames  embankment  in  London 
were  as  follows :  Lbs.  Per  ct. 

Asphalt  cement 56  7.2 

Dust  21  2.7 

Sand    216        27.9 

Grit    173        22.2 

Stone  -^       _4a0 

776      100.0 
Such  an  asphaltic  concrete  has  the  com- 
position given  below  :  Per  cent. 

Bitumen    '•- 

Passing  200  mesh  screen 3.0 

Passing    10   mesh   screen 30.2 

Passing  8  mesh  screen 1.5 

Passing  %  inch  screen, 13.8 

Passing  %  inch  screen 11.2 

Passing  %  inch  screen 14.7 

Passing  1  inch  screen 14.8 

Retained  1  inch  screen 3.6 

100.0 
17.6 
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Voids  in  mineral  aggregate 


General  Figures  in  the  Cost  of  Road 
Construction  in  Various  Parts  of 

the  United  States. 
So  many  factors  enter  into  road  con- 
struction that  a  comparison  of  the  average 
cost  of  roads  in  various  parts  of  the  United 
States  is  of  little  value  unless  all  of  the 
conditions  are  taken  into  account.  The 
great  variation  in  climate,  soil,  topography, 
cost  of  labor,  and  character  and  quantity  of 
road  material  in  this  country,  naturally 
lead  not  only  to  a  great  diversity  in  the 
kinds  of  roads  built,  but  also  to  a  wide 
variation  in  the  cost  of  road  building.  In 
a  report  submitted  at  the  First  Interna- 
tional Road  Congress,  at  Paris,  France, 
Mr.  Maurice  O.  Eldridge,  Chief  of  Rec- 
ords, U.  S.  Office  of  Public  Roads,  gives 
much  information  on  the  cost  of  road 
building  in  various  parts  of  the  United 
States,  and  from  this  report  we  have 
taken  the  matter  in  this  article.  The  fig- 
ures given  by  Mr.  Eldridge  were  taken 
from  the  various  State  reports  and  from 
the  records  of  the  U.  S.  Office  of  Public 
Roads. 

Object  Lesson  Macadam  Roads. — For  a 
number  of  years  the  U.  S.  Office  of  Public 
Roads  has  been  assisting  local  authorities 
in  various  parts  of  the  United  States  in 
building  short  sections  of  roads  for  expe- 
rimental purposes  and  for  object  lessons. 
In  this  work  the  Government  furnished  the 
engineers  and  experts  to  direct  the  work 
and  such  machinery  as  was  necessary,  while 
the  local  authorities  supplied  the  common 
labor,  teams,  fuel,  etc.  The  average  cost 
of  a  number  of  macadam  roads  built  from 
1904  to  1907  under  the  direction  of  the 
U.  S.  Office  of  Public  Roads  ranged  from 
$7,707  to  $3,082  per  mile.  For  six  roads- 
four  in  the  State  of  Washington  and  two 
in  Oregon— in  the  Pacific  Coast  Division, 
the  average  cost  per  mile  was  $7,707  and 
the  average  cost  per  sq.  yd.  was  $.839. 
The  aggregate  length  of  these  six  roads 
was  17,358  ft. ;  the  average  width  was  15.7 
ft,  and  the  average  depth  of  stone  was 
7.6  ins.  The  wages  ranged  from  $1.50  to 
$2.50  per  day  for  common  labor  and  $3 
to  $4.50  for  a  double  team  and  driver. 

For  eight  roads  in  the  Western  States 
Division — five  in  Missouri,  one  in  Nebraska 
and  two  in  Kansas— the  average  cost  per 
mile  was  $-5,123,  and  the  average  cost  per 
sq.  yd.  $.6.57.  The  aggregate  length  was 
28,368  ft.;  the  average  width  was  13.1  ft., 
and  the  average  thickness  of  stone  was 
8.2  ins.  The  wages  of  common  labor 
varied  from  $1.25  to  $1.50  per  day  for 
labor,  and  from  $2  to  $3  for  double  team 
and  driver.  This  division  exhibits  the 
greatest  variation  in  cost,  one  road  at  Leb- 
anon, Mo.,  costing  $1,769  per  mile,  whih- 
a  road  at  Auburn,  Neb.,  cost  $12,496.  Thi- 
latter  road  was  surfaced  to  a  width  of 
15  ft.  and  a  depth  of  10  ins.,  and  was  built 
over  a  marshy  river  bottom  which  made 
necessary  a  heavy  stone  curb  on  the  upper 
side   for    the   entire   length.     The   cost   of 


this  curb  is  included  in  the  cost  given 
above.  The  Lebanon,  Mo.,  road  was  sur- 
faced only  to  a  width  of  9  ft.,  the  cost  of 
labor  was  only  $1  per  day  and  the  mate- 
rial was  obtained  by  the  roadside. 

For  four  roads  in  the  Northern  States 
Division— one  in  Illinois  and  three  in  Ohio- 
— the  average  cost  per  mile  was  $5,7.50, 
and  the  average  cost  per  sq.  yd.  was  $.748. 
The  total  length  of  the  four  roads  was. 
12,080  ft. ;  the  average  width  was  13.1  ft.,, 
and  the  average  depth  of  stone  was  9.* 
ins.  Wages  varied  from  $1.50  to  $1.75  per 
day  for  labor;  double  teams  and  drivers 
were  paid  at  the  rate  of  $3.50  per  day. 

For  six  roads  in  the  Southern  States — 
one  in  Florida,  three  in  Alabama,  one  in- 
Virginia  and  one  in  Maryland— the  average 
cost  per  mile  was '$3,082  and  the  average 
cost  per  sq.  yd.  was  $.418.  The  total- 
length  of  the  six  roads  was  2.3,066  ft.;  the 
average  width  was  12.8  ft.,  and  the  average* 
depth  of  stone  6.2  ins.  Wages  varied  from. 
$.75  to  $1.50  per  day  for  labor  and  $2.25- 
to  $4  per  day  for  double  team  and  driver. 

The  above  costs  include  small  culverts- 
and  bridges  and  the  cost  of  grading,  but 
docs  not  include  cost  of  engineering  super- 
vision or  the  cost  of  machinery.  All  but 
one  of  the  roads  was  built  by  day  labor. 

Cost  of  Sattd  Clay  Roads— The  cost  of: 
a  number  of  sand  clay  roads  built  in  1904- 
06  in  various  Southern  States  under  the 
direction  of  the  U.  S.  Office  of  Public- 
Roads  is  shown  in  the  accompanying  ta- 
ble: 


^^     J 


3w 


Place.  :  ;          :  :  ■ 

Fla.     4,480  16  7%  IO.O.^d  $    ol6.27 

''Flf"°.'^:...  1.800  15  S  .140  1,232.00^ 

^Fl^""':..  5.2S0  14  9  0.107  881.25 

Kenansville,  „  „„„  oo-,,o 

N     C  5  900  20  6  0.033  387.1& 

""c''""'  "*:....  600  16  6  .030  276.92- 

Ne^wbern.    N.  ^^^  ^^  ^  ^^7  -190.00. 

^n"c"^'.°."'.  2.700  14  6  .090  739.13- 


21,560  'le.l  •7.1  '$0,068  •$    639.22 


•Average. 

The  first  three  roads  were  built  in  1904- 
0-5,  the  average  cost  of  labor  being  $1  per 
day.  The  last  four  roads  were  built  in 
1905-06,  the  cost  of  labor  per  day  varying 
from  $.75  for  the  Kinston  and  Newbern 
roads  to  $.80  and  $1  for  the  Kenansville 
and  Washington  roads.  The  cost  of  teams 
was  $2.-50  per  day  for  the  Kenansville  and 
Washington  roads  and  $2  for  the  Kinston 
and  Newbern  roads.  The  average  cost  of 
these  sand-clay  roads  was  $639  per  mile,  or 
6.8  cts.  per  sq.  yd.  The  average  width  of 
the  sand-clay  roads  built  was  16.1  ft.,  and 
the  average  depth  of  sand-clay  mixture 
was  7.1  ins.  Some  of  these  roads  were 
improved  by  mixing  sand  with  the  surface 
of  the  clay  road,  while  others  were  im 
proved  by  treating  the  sandy  roads  with 
clay.     The  mixing   was  usually  done  with 
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■disc  harrows  or  plows,  when  the  materials 
were  damp.  Tlie  cost  depends  principally 
upon  the  depth  treated,  the  distance  ma- 
terials have  to  be  hauled,  and  the  cost  of 
labor. 

Cost  of  Macadam  Roads  in  Massachu- 
setts.— During  the  period  1895-1907,  557.78 
miles  of  macadamized  road  was  built  in 
Massachusetts  under  the  direction  of  the 
State  Highway  Department.  The  average 
cost  of  these  roads,  exclusive  of  cost  of 
bridges  and  engineering  charges,  was  91.6 
cts.  per  sq.  yd.,  or  $7,662  per  mile.  This 
•cost  does  not,  however,  include  the  cost 
of  the  bridges  or  of  engineering.  The 
standard  width  of  macadam  surface  in 
Massachusetts  is  about  15  ft.  and  the  aver- 
age depth  of  material  after  consolidation, 
C  ins.  in  the  center  and  4  ins.  on  the  sides. 
They  were  constructed  principally  of  trap 
rock  and  granite.  There  was  a  general 
reduction  in  the  average  cost  of  macadam 
roads  in  Massachusetts  from  1895  to  1905, 
the  average  cost  of  the  roads  constructed 
in  1895  being  S9.951  per  mile,  and  in  1905 
the  average  cost  was  $5,709  per  mile.  This 
appears  to  be  due  to  the  fact  that,  when 
the  work  of  building  stone  roads  was  be- 
gun about  1895  the  poorest  sections  of 
road  were  selected  for  improvement.  This 
•usually  necessitates  more  grading  than 
would  be  the  case  under  ordinary  circum- 
stances, and  the  use  of  a  greater  quantity 
of  material.  This  policy  tended  to  high 
cost  of  roads  with  a  gradually  decreasing 
average  cost  as  the  roads  were  extended, 
and  the  less  difficult  sections  were  built. 
The  increase  in  cost  from  1905  to  1907,  the 
average  cost  in  the  latter  year  being  $7,469 
per  mile,  is  probably  due  to  the  increase  in 
the  cost  of  labor,  there  having  been  a  gen- 
eral increase  in  the  cost  of  labor  through- 
out the  United  States  during  this  period. 

Roadwork  in  Connecticut. — During  the 
period  1899-1906,  613,519  ft.  of  macadam 
road  was  built  in  Connecticut  under  the 
direction  of  the  State  Highway  Commis- 
sion. The  average  cost  of  these  roads  was 
$6,072  per  mile,  or  67.5  cts.  per  sq.  yd.,  and 
includes  the  cost  of  grading  and  engineer- 
ing. The  average  width  of  all  macadam 
surfaces  was  15.4  ft.,  and  the  average  depth 
6.74  ins.  The  cost  of  the  macadam  roads 
in  this  State  has  steadily  increased,  the 
average  cost  in  1899  for  a  16.5  ft.  wide. 
6.6  in.  deep  road  being  $4,984  per  mile,  or 
S.490  per  sq.  yd.,  while  in  1906  the  average 
cost  for  a  14.7  ft.  w-ide,  6.9  in.  deep  road 
was  $7,018  per  mile,  or  $.797  per  sq.  yd. 

The  average  cost  of  115,040  ft.  of  Tel- 
ford roads  built  in  Connecticut  during  the 
period  1899-1906  by  the  State  Highway  De- 
partment was  $7,965  per  mile,  or  98.6  cts. 
per  sq.  yd.  This  includes  the  cost  of  grad- 
ing. The  average  width  of  the  surface  of 
these  roads  appears  to  be  14.6  ft.,  and  the 
average  depth  of  material  14.9  ins. 

The  average  cost  of  465,220  ft.  of  gravel 
roads  built  in  the  State  during  the  period 
1899-1906  under  the  direction  of  the  State 
Highway  Department  was  $3,742  per  mile. 


or  39.1  cts.  per  sq.  yd.  The  average  width 
of  surfacing  on  these  roads  was  15.5  ft. 
and  the  average  depth  of  consolidated  ma- 
terial 8.3  ins. 

In  both  these  types  of  roads  there  has 
been  a  gradual  increase  in  the  cost  of  con- 
struction, this  being  particularly  noticeable 
in  the  case  of  gravel  roads.  In  1899  the 
average  cost  of  an  18.4  ft.  wide,  9  in.  deep 
gravel  road  was  $2,881  per  mile,  or  $.274 
per  sq.  yd.  In  1906  the  average  cost  of  a 
gravel  road  15.5  ft.  wide  and  8.2  in.  deep 
road  was  $7,140  per  mile,  or  $.512  per 
sq.  yd. 

Roadwork  in  New  Jersey. — The  average 
cost  of  the  4,724,777  sq.  yds.  of  macadam 
roads  built  in  New  Jersey  under  the  direc- 
tion of  the  State  Highway  Department 
during  the  period  1894-1907  was  $.59  per 
sq.  yd.  As  the  average  mile  contained 
7,744  sq.  yds.,  the  average  cost  per  mile 
would  be  $4,707.  This  does  not  include 
the  cdst  of  bridges,  of  engineering  or  of 
earth  or  rock  excavation.  The  average 
width  of  the  macadam  surfaces  on  these 
roads  was  13.6  ft.  and  the  average  depth 
of  material  6.9  ins.  In  1894  the  average 
width  of  the  New  Jersey  roads  was  12  ft. 
and  this  was  increased  to  14  ft.  in  1904 ; 
the  depth  of  material,  however,  has  grad- 
ually decreased  from  8  and  9  ins.  at  first 
to  4,  5  and  6  ins.  during  the  last  few  years. 
The  cost  per  sq.  yd.  has  ranged  from  20 
to  90  cts.  In  the  lower  part  of  the  State 
the  cost  ranges  from'  50  to  60  cts.  per 
sq.  yd.,  while  in  the  upper  part  of  the 
State,  where  "trap  rock  is  quarried  near  the 
road,  the  cost  ranges  from  20  to  45  cts.  per 
sq.  yd. 

The  1.517.659  ft.  of  Telford  road  con- 
structed in  New  Jersey  from  1894  to  1907 
cost  on  an  average  of  71  cts.  per  sq.  yd. 
The  average  width  of  the  surface  of  these 
roads  was  13.5  ft.,  the  average  depth  of 
material  9.4  ins.,  and  the  average  cost 
S-5,623  per  mile.  This  does  not  include  the 
cost  of  bridges,  of  engineering,  or  of  earth 
and  rock  excavations.  ^lost  of  these  roads 
are  built  in  sections  of  the  State  where 
rock  is  abundant  and  much  of  the  Telford 
work  is  done  from  ledge  excavation,  which 
would  otherw^ise  be  a  waste  product.  The 
Telford  method  of  construction  was  ex- 
tensively used  in  New  Jerse\-  between  1894 
and  1901,  but  since  that  time  the  majority 
of  the  roads  are  being  built  according  to 
the  macadam  method. 

The  average  cost  of  the  2-37.14  miles  of 
State-aid  gravel  roads  in  New  Jersey  dur- 
ing the  period  1896-1907  was  $2,426  per 
mile ;  which  would  make  the  average  cost 
per  sq.  yd.  27  cts.  The  average  width  of 
these  roads  was  15.3  ft.,  and  the  average 
depth  consolidated  8.44  ins.  The  average 
depth  of  gravel  at  bermes  is  usually  about 
2  ins.  less  than  the  average  depth  at  the 
center  of  the  roadway.  While  the  average 
cost  of  gravel  roads  in  Xew  Jersey  has 
gradually  increased,  the  width  of  surface 
has  also  increased.    The  increased  cost  may 


also  be  due  in  part  to  the  increased  cost  of 
labor  and  to  a  longer  haul  of  material. 

Gravel  and  Macadam  Roads  in  Indiana. — 
The  average  cost  per  mile  of  1,951  miles  of 
gravel  road  built  in  Indiana  previous  to 
1904  was  $1,472  per  mile,  and  the  average 
cost  of  maintenance  was  $87.58  per  mile  per 
year.  The  low  cost  of  these  roads  is  large- 
ly due  to  the  fact  that  almost  every  county 
in  the  State  is  well  supplied  with  gravel, 
which,  w-hen  properly  used,  makes  very 
satisfactory  roads  for  ordinary  traffic.  The 
average  cost  per  mile  of  these  roads  varied 
from  $300  to  $3,500.  This  is  due  to  the 
fact  that  the  conditions  in  no  two  counties 
are  exactly  alike.  Many  miles  of  these 
gravel  roads  have  been  built  by  the  farmers 
in  working  out  their  taxes ;  and,  from  the 
low  cost  of  the  roads  in  some  counties,  it 
would  appear  that  the  full  value  of  all  the 
labor  expended  on  the  roads  has  not  been 
included  in  the  cost,  or  that  only  a  small 
quantity  of  gravel  was  used  in  building 
them.  Most  of  these  roads  were  built 
simply  by  spreading  from  8  to  12  ins.  of 
loose  gravel  on  the  old  road  bed  to  a  width 
of  from  9  to  14  ft.,  and  leaving  it  for 
traffic  to  consolidate.  This  simple  method 
of  construction  accounts  for  the  low  cost 
in  many  counties.  In  several  other  counties, 
however,  the  gravel  is  carefully  separated 
by  means  of  screens,  and  steam  rollers  and 
sprinklers  are  used  to  roll  the  foundation 
and  to  consolidate  the  material. 

For  the  .3,172  miles  of  macadam  road 
which  Indiana  had  in  1904  the  average 
cost  was  $2,210  per  mile,  the  average  an- 
nual cost  of  maintenance  being  $48.46  per 
mile.  Many  counties  in  Indiana  are  well 
supplied  with  limestone  suitable  for  road 
building,  which  accounts,  in  part,  for  the 
low  cost  of  this  class  of  roads.  .Another 
reason  for  the  low  cost  is  that  in  many 
cases  the  crushed  material  is  spread  on 
the  unprepared  foundations,  the  traffic  be- 
ing depended  upon  to  consolidate  it. 

Oiled  Roads  in  California. — Figures  on 
the  oiling  of  1.796%  miles  of  road  of  an 
average  width  of  12  ft.  between  1899  and 
1904  are  given  by  Mr.  Eldridge  in  his  re- 
port. The  total  cost  per  mile  for  the  first 
year's  treatment  averages  $218  per  mile,  or 
3.6  cts.  per  sq.  yd.  An  average  of  204 
bbls.  (42  gallons  to  the  barrel)  of  oil  was 
required  for  each  mile  of  roadway.  The 
average  cost  of  oil  by  the  roadside  was 
83  cts.  a  barrel  and  the  average  cost  of 
applying  was  $44.61  per  mile  of  roadway. 
The  cost  per  mile  of  oiling  varied  from 
$-55.32  per  mile  for  a  12-ft.  wide  red  clay 
soil  road  in  Calaveras  County,  to  $4-50  per 
mile  for  12-ft.  wide  sandy  loam  road  in 
Sonoma  County.  The  roads  are  usually 
oiled  from  one  to  three  times  each  season, 
but  the  annual  cost  of  maintenance  is  gen- 
erally not  more  than  one-fourth  to  one-half 
the  first  year's  treatment. 

Regarding  these  oiled  roads.  Mr.  Eld- 
ridge states :  "When  the  road  is  treated 
the  first  time  the  oil  is  usually  applied  to 
the  surface,  which  has  been  previously  pul- 
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vcrizi'd  to  n  depth  of  from  4  to  0  ins.  The 
mixing  is  done  by  plows  and  harrows  and 
the  rolling  by  steam  or  horse  roller,  but 
sometimes  the  traffic  is  depended  upon  to 
do  the  rolling.  This  method  has  not  al- 
ways given  entire  satisfaction  for  the  rea- 
son that  the  roller  usually  consolidates 
only  a  thin  crust  of  niattrial,  which  some- 
times scales  off  and  leaves  the  road  full  of 
holes.  A  process  recently  evolved,  how- 
ever, tends  to  overcome  this  difficulty.  In- 
stead of  rolling  the  oiled  surface  with  a 
smooth-faced  roller,  a  roller  weighing 
ahout  5.000  lbs.  and  provided  with  rows  of 
flat-headed  teeth,  is  drawn  back  and  forth 
over  the  mixture  of  earth  and  oil.  At  first 
the  teeth  sink  6  or  8  ins.  into  the  surface, 
but  each  time  the  roller  passes  over  the 
surface  it  rises  a  little  out  of  the  mass. 
Usually  one  gallon  of  oil  per  square  yard 
is  added  as  the  rolling  progresses,  about 
two  gallons  having  been  applied  before  the 
rolling  began.  When  the  tamping  is  com- 
pleted the  mixture  is  so  solid  that  the 
teeth  no  longer  sink  into  the  surface.  A 
smooth-faced  roller  is  then  used  in  order 
to  remove  the  prints  left  by  the  teeth. 
This  method  costs  a  little  more  than  the 
method  upon  which  the  above  cost  data  is 
based,  but  the  process  is  of  such  recent 
origin  that  it  has  been  impossible  to  secure 
cost  data." 


Irrigation  work  in  Hawaii  was  described 
by  Governor  Walter  F.  Frear,  at  the  an- 
nual meeting  of  the  Washington  Society 
of  Engineers  on  Dec.  15.  It  was  stated 
that  only  about  $15,000,000  have  been  ex- 
pended in  bringing  water  to  a  little  over 
100,000  acres.  The  work  has  been  done 
by  the  sugar  planters,  who  have  found 
that  the  drier  lands  when  properly  irri- 
gated are  the  most  productive.  At  first, 
attempt  was  made  to  dig  ditches  similar 
in  character  to  those  in  California,  but 
experience  has  hown  that  better  results 
can  be  attained  by  putting  the  ditches 
largely  in  "tunnel.  The  country  is  so  rug- 
ged that  it  is  necessary  either  to  v,'ind  the 
ditches  for  many  miles  along  the  faces  of 
nearly  vertical  cliffs,  or  to  go  directly 
ihrough  the  ridges  by  lines  of  tunnel, 
which,  intersecting  the  various  small 
streams  bring  those  together  and  conduct 
tlum  around  the  mountains,  nr  dirertlv 
through  the  high  lands  to  the  sheltered 
portions  of  the  islands  where  the  rains 
seldrm  come,  .\nother  striking  feature  of 
the  engineering  work  has  been  the  devel- 
opment of  deep  wells  along  or  near  the 
seashore  on  the  leeward  side,  and  the  in- 
stallation of  large  pumps  lifting  this  wa- 
ter to  heights  as  great  as  550  ft.  For  this 
purpose  there  are  now  used  rapid  run- 
ning, triple  expansion  reciprocating  pumps 
with  fly  wheel  and  mechanically  closing 
valves,  pumping  from  two  to  ten  million 
gallons  per  day.  The  cost  of  this  water 
is  far  greater  than  that  which  has  been 
reached  on  the  mainland  of  the  United 
States,  being  approximately  for  a  100-ft. 
lift,   $7  per  million  gallons 
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Water- Works     Valuation     and     Fair 
Rates  in  the  Light  of  the  Maine 
Supreme    Court  Decisions  in 
the  Waterville  and  Bruns- 
wick Cases. 

II V    LKONAKI)    MKTCALF,    .\I.    .\M.    SOC.    C.    E. 

(Cominiicd    from   p.    4l'1,    Dec.    10    issue.) 

LEPRECIATIOX. 

A  water-works  system  has  a  limited  life 
or  period  of  usefulness.  The  structure  suf- 
fers depreciation  witli  the  lapse  of  time. 
The  various  elements  composing  the  physi- 
cal plant  have  to  be  removed  and  replaced 
from  time  to  time.  Broadly  speaking,  this 
depreciation  may  be  classified  under  fJhysi- 
cal  and  functional  depreciation,  and,  in 
certain  cases,  perhaps,  under  a  third  class 


growing  out  of  expediency  or  extraor- 
dinary external  requirements.  By  physical 
depreciation  is  meant  the  actual  wear  and 
tear  of  operation  upon  the  structure;  by 
functional  depreciation,  the  obsolescence  of 
the  structure  or  its  inability,  for  one  rea- 
son or  another,  effectively  to  meet  through- 
out its  life  the  full  requirements  of  the' 
service.  Thus  the  structure  may  suffer 
total  depreciation  and  be  thrown  out  of 
service,  not  only  because  through  wear 
and  tear  it  has  reached  a  condition  where 
further  expenditures  for  repairs  or  at- 
tempts to  make  it  suitable  for  the  required 
service  would  not  be  economical  or  ex- 
pedient, but  also  because  recent  improve- 
ments, or  new  inventions,  new  develop- 
ments and  radical  changes  in  service,  or 
the   demands   of   one   kind   or   another  in- 


BLANK    USED    IN    COLLECTING  WATER-WORKS    STATISTICS. 

Place , 

Year                                                      |                               |                     III                     I          j 

Population                                            |                               |                     III                     II 

Grav.    or    Pumpg.                                 |                                             -11                      1           1           I 

Miles  of  Pipe                                      |                                                              |                               |               ' 

Pop.    per  mi.   of  pipe                                                                              j          |                     | 

Kange  of  Sizes                                                                                           1          1          1          1 

%   Wrought-Iron                          |                                                              1          1          1          1 

Taps  in  service              .                      |                                                                             III 

Per  1,000  popul.                              1                      |                                                       III 

Per  mi.  of  pipe                               1           1           1           1           1           1 

Meiers                                                      1           1           1           1                      1 

%   of   taps   metered                     1          1          1          1                     I                     I                     II" 

Consump.  annual  m.  g.                     1           1           1           1                                            I                      I 

Daily  g.  d.                                        1           1           1           1                                            j                      I 

Per  capita  g.   d.                                     Ill                                         I                     j 

Per.   mi.  of  pipe  g.  d                            III                                         I                     I 

Per   tap   g.    d.                               1          1          1          1                                         1                     j 

Pres.'iure    (range)    lbs.                       1           1           1           1                                 i           1                      1 

rij'drants-number                                |                      1           1           1           1           1           1           1           1           1 

Per  1,000  popul.                               |                      1           1           1           1           1           1                      II 

Per  mi.  of  pipe                             ['                    1          1          1          1          1          1                     II 

Bonds                                                        1                      1                      1           1           1           1                      1 

Rate  of  interest                                |                     |                     1          1          1          1 

Capital  Stock                                         |                      |                      |           |                      | 

Floating   Debt                                       |                      |                      |           |                      | 

Gross  Income  Total                          I.I                               I                     1 

Per  capita                                      |                    j                                                   |                               | 

Per  mi.  of  pipe                             |                     |                                                    |                               | 

Per  tap                                              |                      |                      i           |                      1           1           1           1 

Per  m.    g.   consump.                      |                      |                      |           |                      |                      {           | 

Gross  Inc.  excl.  Hyds,                                  |                                 III                                 1 

Per  capita                                                                               III                               1 

Per  mi.  of  pipe                                                                      1          1          1          1                               1 

Per  tap                                                                                           1           1           1           1                                 1 

Per    m.    g.                                                                               1          1          1          1                     1          1 

Net  Inc.   excl.   interest                                         |                     1          1          1          1                     II 

%   of  gross                                                         1                                         1          1                     1          1 

Per  capita                                                       j                                       |                             I          I 

Per   mi.   of  pipe                                               |                                         |                               |          | 

Per    tap                                                                   |                                            I           1                      1           1 

Per   mil.    jrals.                                  Ill                      1           1           1           1                      II 

H.vdrant    Rental                                   III                      1           1           1           1           1           t           1 

Per  hydrant                                     III                      1           1           1           1           1           1           1 

Per  mi.   of   pipe                           1          1          1           1          1          1          1          1          1          1          1 

Taxes,  annual                                        t           1           1           1           1           1           1           1           1           1           1 

Per   Jl.ono  bonds                            1           1           1           1           1           1           1           1           1           1           1 

Cost   of  operation                      .111111                      1                      II 

Per  capita                                      |                     I          |                     |                    1                     II 

Per  tap                                         I                   I          I                   III                   II 

Per  ml.  of  pipe                            |                     1                               III                     II 

Per    ml.    gals.                               Ill                               III                     11 

%  of   gross   Income                     1          1          1           1          1          1          1          1                     II 
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volving   sweeping   changes   in   the   e.xisting 
plant,  make  abandonment  necessary. 

The  rates  of  depreciation  of  the  different 
component  parts  of  a  water-works  system 
vary  greatly,  both  in  the  final  limit  of  use- 
ful life  and  in  the  progress  or  rate  of  de- 
preciation  during   that   life.    The   deprccia- 


TABLE    I.— 

.SINKING 

FUND    DATA.* 

s 

Teai 

Annual    contribution    to    sinking 
percentage  of  first  cost,  with 
assumed   interest   rates    upon 
fund  accumulations. 

;-fund  In 
different 
sinking- 

rs.   3% 

i% 

5% 

67o 

5 

10 
15 
20 
25 

18.8355% 
8.7231 
5.3767 
3.7216 
2.7428 

18.4627% 
8.3291 
4.9941 
3.35S2 

2.4012 

18.0975% 
7.9505 
4.6343 
3.0243 

2.0952 

17.7396% 

7.5»«8 
4.29flS 
2.7185 
1.8227 

30 
35 
40 
45 
50 

2.1019 
1.6539 
1.3262 
1.0785 
0.8865 

1.7830 
1.3577 
1.0523 
0.8262 
0.6450 

1.5051 
1.1072 
-   0.S278 
0.6262 
0.4777 

1.2649 
0.8974 
0.6462 
0.4f00 
0.3444 

55 
60 
65 
70 
75 

0.7349 
0.6133 
0.5146 
0.4337 
0.3668 

0.5231 
0.4202 
0.3390 
0.2745 
0.2229 

0.3667 
0.2828 
0.2189 
0.1699 
0.1322 

0.2537 
0.1876 
0.1391 
0.1033 
0.0769 

80 
85 
90 
95 
100 

0.3112 
0.2647 
0.2256 
0.1926 
0.1647 

0.1814 
0.1479 
0.1208 
0.0987 
0.0808' 

0.1030 
0.0S03 
0.0627 
0.0490 
0.0383 

0.0573 
0.0427 
0.0318 
0.0238 
0.0177 

Note. — Deposits  at  end  of  year  compounded 
annually. 

•Abstracted  from  "Robinsonian  Bond  and 
Investment  Tables,"  by  J.  Watts  Robinson. 

tion  may  be  at  a  uniform  rate,  or  at  a 
variable  rate,  or  indeed  at  an  irregular 
rate,  depending  upon  various  factors.  Thus 
in  the  case  of  a  reserv-oir,  the  structure 
may  suffer  substantially  no  depreciation 
until  the  time  when  it  has  to  be  aban- 
doned by  the  requirements  of  larger  size, 
greater  pressure,  or  other  detail  of  ser- 
vice ;  when  this  time  does  come,  if  the 
reservoir  is  actually  abandoned,  it  suffers 
total  depreciation,  or,  if  it  continues  to 
serve  a  partial  need,  partial  depreciation. 
A  pumping  engine  maj'  suffer  virtually  no 
depreciation  in  the  first  year  of  its  life, 
indeed  it  may  run  more  smoothly  than 
when  new ;  thereafter,  it  may  depreciate 
steadily,  if  slightly,  until  it  is  outgrown 
and  another  larger  machine  has  to  be  add- 
ed, when  it  suddenly  suffers  a  very  large 
depreciation ;  it  may  then  be  used  as  an 
auxiliary  machine  for  a  portion  of  the 
time  for  a  further  period  of  years,  until 
even  this  limited  use  proves  uneconomical, 
though  the  engine  may  be  held  for  emer- 
gency use  for  some  time  until  it  is  finally 
abandoned,  and  only  junk  value  less  cost 
of  removal  remains.  Clearly  such  a  life 
history  may  be  a  very  erratic  one. 

Three  general  methods  of  calculating  the 
total  depreciation  of  a  water-works  plant 
at  any  time  in  its  life  history,  have  been 
developed :  First,  the  sinking-fund  meth- 
od ;  second,  the  constant-rate  or  straight- 
line  method ;  and,  third,  what  migtit  be 
termed  the  individual  analysis  method,  by 
consideration  of  the  local  conditions,  more 
particularly  with  their  reference  to  one 
another  and  their  bearing  upon  the  general 
efficiency  of  the  plant. 

Allen  Hazen.  M.  Am.  Soc.  C.  E.  (and 
perhaps  others)   has  suggested  that  in  cal- 


culating the  depreciation  of  cast-iron  pipe, 
a  consideration  of  the  loss  in  carrying  ca- 
pacity would  furnish  an  added  criterion. 
It  certainly  dees,  although  its  direct  ap- 
plication is  impossible,  for  the  reason  that 
the  pipe  system  is  designed  with  some  re- 
gard for  this  very  factor — gradual  loss  in 
carrying  capacity —  hence,  to  charge  a 
greater  depreciation  in  the  early  life  of 
the  plant  in  addition  to  the  burden  of  the 
greater  pipe  sizes  used  to  meet  this  very 
contingency,  would  be  to  make  a  double 
charge  against  earnings.  By  this  criterion 
the  loss  in  the  early  years  of  the  life  of 
the  pipes  would  exceed  that  resulting  from 
tlie  application  of  the  sinking-fund  meth- 
od. The  true  results  may  lie  somewhere 
between  the  two,  though  if  the  assumed 
life  of  the  structure  in  the  sinking-fund 
method  be  moderate,  any  allowance  on  this 
score  may  be  excessive. 

In  the  opinion  of  the  writer,  all  these 
methods  are  but  aids  to  judgment,  and 
must  be  applied  with  care  and  discretion, 
and  with  a  clear  conception  of  the  extent 
of  the  modifying  influences  or  considera- 
tions; no  subject  in  the  engineering  field 
requires  richer  experience  or  riper  judg- 
ment. Obviously,  the  first  and  third  or 
second  and  third  methods  may  give  identi- 
cal results.  The  first  method  shows  a 
smaller  rate  of  depreciation  in  the  earlier 
years,  and  a  larger  rate  of  depreciation  in 
the  latter  years,  of  the  life  history  of  the 
plant  under  consideration,  than  does  the 
second  method.  In  valuation  the  third 
method   can   be   applied   as   readily   as  the 

TABLE  n.— SINKING- FUND  DATA.* 


ill 

life  of  structure. 

with  different  as- 

sumed 

i   interest  rates  upon 

sinking- 

fund  accumulations. 

Ztv. 

'7r 

3", 

Vr 

5% 

6% 

Ypa-''. 

Years. 

Tears. 

Years. 

'A 

?- 

70 

62 

55 

% 

74 

63 

55 

49 

% 

66 

.=;6 

49 

44 

% 

59 

51 

45 

41 

H 

54 

47 

42 

38 

% 

50 

44 

39 

35 

1 

47 

41 

37 

33 

I'/i 

41 

37 

33 

30 

H4 

37 

33 

30 

28 

\% 

34 

30 

28 

26 

2 

31 

28 

26 

24 

2^4 

27 

24 

23 

21 

3 

23 

22 

20 

19 

3% 

21 

19 

18 

17 

4 

19 

17 

17 

16 

5 

16 

15 

14 

14 

6 

14 

13 

12 

12 

7 

12 

12 

11 

11 

8 

11 

10 

10 

10 

9 

10 

9 

9 

9 

10 

9 

9 

8 

8 

15  6  6  6  6 

20  5  5  5  5 

Note. — Deposits  at  end  of  year  compounded 
annually. 

•Abstracted    from    "Robinsonian    Bond   and 
Investment  Tables,"  J.  Watts  Robinson. 

others,  but  in  accounting — in  the  operation 
of  a  water-works  plant — the  first  two 
methods  are  the  more  specific,  easier  and 
more  certain  of  apphcation.  In  operation 
it  is  generally  more  satisfactory  to  the 
stockholders  to  have  an  agreed  and  known 
percentage    of    first    cost     or     of     income 


charged  off  to  depreciation  annually,  than 
to  have  lump  sum  amounts  charged  off  as 
the  service  demands  and  the  annual  in- 
come or  surplus  may  warrant.  The  former 
method  of  distribution  should  be  no  less 
accurate  in  a  period  of  years,  and  should 
reduce  the  extremes  of  fluctuation  in  divi- 
dends. These  general  methods  have  been 
described  so  clearly  elsewhere  in  the  arti- 
cles referred  to  herein,  as  to  make  ex- 
tended  comment  unnecessary. 

It  may  be  said,  however,  that  the  work 
involved  in  calculating  depreciation  by  the 
sinking-fund  method  is  nominal  when  the 
probable  useful  life  of  the  structure  and 
rate  of  interest  for  the  sinking  fund  have 
been  determined,  provided  sinking  fund 
tables  are  available. 

Bond  Formulas,  Compound  Interest,  and 
Siiiki)ig  Funds. — For  the  convenience  of 
those  who  may  have  occasion  to  figure 
bond  yields,  interest,  or  sinking  funds, 
when  tables  are  not  to  be  had,  the  follow- 
ing formulas  are  presented.  They  were 
collated,  arranged,  and  annotated  for  the 
writer  several  years  ago  by  one  of  his  as- 
sistant engineers,  Frank  H.  Carter,  Assoc. 
M.  Am.  Soc.  C.  E.  The  authority  for  and 
reference  to  the  formula  is  given  in  each 
case. 
Bonds. — B  =  face  of  bond, 

/?'=^  amount  of  $1  for  1  yr.  @  r" 

rate, 
P  =  price  of  bond, 
»    =  years  bond  has  yet  to  run, 
r   ^rate  of  interest  bond  bears, 
r'  =  rate  of  interest  at  which  cou- 
pons are  reinvested, 
X  =  rate  of  interest  which  invest- 
ment  yields. 
All  rates  of  interest  are  here  taken  per 
year. 

Common  Method. — 
P(l-l-x)"=J5r(l-l-^')''-'+.Br(l-^r')n-'  +  ..B^+J5 
Br[(\+r'Y  -1] 


=  B  + 


\B_     Br[{\+r'y'-\V-'- 


<Br'-^Sr(l  +  r')"-Br'  ' 


1   +  X 


j"»   ..(1) 


/  Pr" 

( Wentworth's  Algebra.) 

The  Robinsonian  tables  are  not  figured 
on  the  basis  of  the  above  formula,  but  as 
follows : 

Roliiis  nian  Bond  Values. — 

{Br-Px)  {{R'r-  1)  ,  „     p 

Br{.R'Y-Br-Px{  (Ji'Y—\)+Br'-Pr' 


B;»{(R')"-l]-t-r'; 


(5> 


t'  +  x\(R')''-1\     ■■■ 

(After  Robinson.) 
or,  as  J.  Watts  Robinson  assumes  r'  at 
4%: 

B;r[1.04»-l]-i-0.04J 

■*     "■       r\  rn   I  *-/!  n  in  .    V\        ....    \'^) 


0.04-i-«(1.04"-l) 
0.04(g-P)+gr(1.04"-l) 

P(1.04°-l)  " 
r"  (B  -P)H-Br[(l  +  r')°-l] 


(3) 


P[(l-l-r')"-l]  ^ 

(After  Robln<ion.> 


.,?« 


ENGINEERING-CONTRACTING 


Vol.  XXX.     No.  26. 


In  the  Robinsoiiian  tables  interest  is 
< ' iinpotiiuled  scini-anminlly. 

Fornuilas  2  and  3  differ  from  all  other 
liund  value  furniuhis  in  this :  that  the 
values  arc  computed  on  the  hypothesis  that 
the  reinvestments  of  interest  necessary  to 
compensate  for  the  premium  or  discoimt 
at  which  a  bond  is  bought  are  here  inva- 
riably  niailr  at    tin-   rate  of   -1   per  cent   piT 


iii^anniiity  payable  at  end  of  year,  P /?"(/?-!) 

a.  =  annuity  payable  at  the  beginning  of  *-•  "        /?n  _  j       •     Annuity  payable  at  end 

each   year  and  at   the  end   of   last  of  year (10) 

(Well's  AlKcbra,  p.  381.)    (Wrntworth'a  AlKcbrm.  p.  379.) 

•^'^"'''  a,  (/?"*'-  R) 

.S"  =  amount  of  sinking  fund  at  end  of  «  S p_  . .     Sinking  fund,  payment 

y'^'"'^-  at  beginning  of  year (11) 

(v,,n  >  (Altpr  Frlicll.) 

1  +  -)      ;orifg- 1:.-1-PR".  Com-  S  (/?-  1) 

,.''•',  a,  "   ,„,., — 5' .     Annual  payment  made  at 

pound  interest         (Wnntwnnh- Aicrbra.  p  i" )  ''*■       - 1^ 


10         2U 


40  50  60  70  80  90  0  11}  aj  30  40  50         .60  70  80  9' 

Age  In  Years.  Age  lu  Years. 

Sinking   Fund   Diagram,  Interest    Compounded    Annually — Contributions   at   End  of   Year. 


annum. 

Compound  Interest  and  Sinking  Fund  For- 
mulas.— 
B  ^  face  of  bond, 
P  =  principal,  or  present   worth, 
r  =  rate   of   interest   on   one   dollar   for 
one  year. 


A 


A 


(-9 


p„;orif,=  l  .  .  P=  ^„.      Pres- 
ent worth (6) 

(Weotworth's  Algebra,  p.  377.) 


a,(R"-'-  R) 


Present  worth   of  an- 


~    R''{R-l) 
nuity  payable  at  beginning  of  year. .  .  (7) 
<F.  H.  c.) 


beginning   of   year   to  establish   sinking 

fund .' (12) 

(After  Frlicll.) 
a,(R"-l) 
S  =■ — D_  . — .     Sinking  fund,  payment  at 

end  of  year (13) 

(Alter  FriJell.  p.  94.) 

S(R-  1)       .  ,  ,   ,       ,    , 

"■-  °°  — R"—  1 —  •     Annual  payment  at  end  oi 


10  203040S0607080 

Age  In  Yeaia. 


90 


•!0  30  iO  50  flO  TO  80 

Age  la  Y'eara, 

Sinking   Fund   Diagram,  Interest    Compounded    Annually — Contributions   at  End  of  Year. 


90 


R  —amount  of  one  dollar  for  one  year,  p  Rn  (/j_  i)  vear  to  establish  sinking  fund (14) 

>i  =  number  of  years,                                       ^'i  °     R<>*'-R —  Annuity  payable  at  be-          "                     (.\tter  Fmcii.  p.  94.) 

A  =  amount  of  P  for  m  years,  ginning  of  year. (8)       p  ^  ^         Present    worth.      Perpetual 

q  =number   of   times   in   vcar   that   in-  '                                                       .^                                                      .,=« 

a.f/?"  -  n  annuity (15) 


tcrest  is  payable,  p  _ 

ai  =  annuity    payable    at    beginning    of  -    "  ('^~  v 

year, 


Present   worth  of   an- 


(Welfa  Algebra.) 


nuity  payable  at  end  of  vcar (9)       P=  s^frrrB — i  \ .     Present    worth    of    an 

"     (Weirs  Algebra.  p.'Jsi.)  '      K'"*'\K-\) 
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annuity  to   b3gin    after  m  .years  and  to 

continue  for  n  years (16) 

(\\'cll*s  Algebra.) 

P  =  ^nTT^^T"!)  •     Present  worth  of  perpet- 
ual annuity  to  begin  after  m  years     (17) 

(Well's  .Msebra  I 

"  R"(R- 1)    ■      Present      worth    annu 

'ty (18) 

PR"{R-l) 
03  =     ^n+i_j     •     Annuity  from  P.  .  .  (19) 

_      a3(i?n+'-l) 

•->  =        f^_  J —  .     Sinking  fund (20) 

SJR-  1) 
°3  •=  Jjii+1  _  I   ■     Annual  payment  to  estab- 
lish sinking  fund  in   »  years  with  m  +  1 
payments (21) 

(After  Hoblnsonliin  Tables.) 

'Ihe  annual  payments  to  be  made  at  the 
beginning  of  each  year  and  at  the  end  of 
the  last  year,  or  m  +  1  payments  will  be 
made. 

Method  of  Comparing  Economy  of  Slruc- 
lures. — * 

A  =  first  cost, 

-V  =  repairs  at  intervals  of  j  years, 

11  =:  life  of  structure, 

/>  =  value  at  which  plant  may  be  sold  at 
end  of  n  years, 

C  =  capital  involved  at  present, 

''  =  rate  of  interest, 

g  =  number  of  times   in  1  year  that  in- 
terest is  payable. 

(22) 

Proof  of  Formula  22 : 
By  Formula  15, 

P  =  ^TT^.  and  a,  =  P  {R-\) 
By  Formula  13, 

a.(f?°-l)       P(R  -  1)   (i?n-l) 
^  °'"-5=      R~\      ' R^i - 

-[(-;-)•■-] 

Formula  22  is  a  very  close  approxima- 
tion.    To  be  exact,  the  numerator  in  the 

third  term  should  contain ^IJ^ , 

[(-,T-1 

assuming   at   the   same   time   that  n  is  a 
multiple  of  s. 

-As  to  the  period  of  life  of  different  por- 
tions of  the  water-works  plant,  opinions 
vary  with  the  views  and  experience  of  the 
engineer  or  man  rendering  judgment,  and 
many  local  circumstances  and  conditions 
affect  the  efficient  or  useful  life  of  the 
structure  and  hence  the  depreciation  very 
materially.  Generally,  however,  the  useful 
life  of  those  structures  has  been  assumed 
by  different  engineers,  testifying  in  water- 
works valuation  cases,  to  lie  between  the 
general  limits  given  in  Table  8. 

The  figures  for  depreciation  in  Table  3 
may    be    largely    exceeded.     In    a    rapidly 

•G.  F.  Swain,  U.  Am.  Soc.  C.  E.,  Journal. 
J..  E.  W.  TV.  Vol.  II,  March,  1888.  No.  3,  p. 
32. 
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gruHing,  young  community,  the  efficient 
life  of  the  structure  may  be  very  short; 
pumps  may  be  outgrown  and  discarded 
within  5,  instead  of  20  to  30,  years'  time; 
pipe  may  be  replaced  in  h>  years  or  even 
less,  etc. ;  and  yet  reasonable  prudence  may 
have  been  exercised  in  the  original  de- 
sign; but  the  promise  of  development,  or 
direction  of  growtli,  or  character  of  the 
demands  of  the  service,  may  have  been  too 
uncertain  to  warrant  larger  outlay  and 
more  liberal  design  in  the  original  con- 
struction. 

In  principle,  therefore,  every  water  com- 
pany should  "write  off"  or  deduct  annually 
from  its  assets  a  sum  which  will,  at  least, 
cover  this  depreciation,  and  the  writer  is 
of  the  opinion  that,  inasmuch  as  this  al- 
lowance has  to  be  made  in  advance  of  the 
development  of  the  facts  and  testing  of  the 
structure,  a  liberal  policy  should  be  adopt- 
ed in  order  to  ensure  reasonably  the  fu- 
ture integrity  of  the  capital  invested  in  the 
plant  in  so  far  as  this  phase  of  operation 
is  concerned. 

The   total  annual   depreciation   will   gen- 


longcr  term  bonds— the  terms  of  which  in 
some  cases  exceed  the  probable  life  of  the 
structure.  This  practice  is  to  be  con- 
demned unless  the  sinking-fund  require- 
ments correct  this  evil;  even  then  this 
practice  appears  illogical. 

Rcnctijals.— Engineers  are  somewhat  di- 
vided in  opinion  as  to  the  necessity  of 
charging  off  to  depreciation  any  portion 
of  renewals  involving  a  betterment  of  the- 
service.  Some  contend  that  renewals  in- 
volving betterments  of  service— there  be- 
ing no  difference  of  opinion,  of  course,  in- 
regard  to  renewals  which  are  mere  re- 
placements of  existing  structures— should 
be  charged  in  part  only  to  construction; 
or,  in  other  words,  that  the  value  in  the 
original  structure  not  previously  writtem 
off  in  depreciation  should  be  deducted 
from  the  construction  account  simultane- 
ously with  the  addition  to  it  of  the  in- 
crement of  value  in  the  renewal  repre- 
sented by  the  betterment  of  the  service; 
while  other  engineers  contend  that  the  en- 
tire cost  of  the  element  of  the  renewal  rep- 
resenting  the    betterment    of    the   service^ 


TABLE   m. 

Annual  contribution  to  Depre- 
ciation Account  or  Sinking" 
Fund  in  per  cent  of  cost 

Useful  At  5%  annual  rate    approximate 

.  'ne.  smijing  fund.  results. 

Masonry  buildings..         ....■.■.■ 40152      •■  nw^sl^SI"??"         ?     "''^'^ 

Wooderi  buildinfs |o-  §5      ■•  VnVAvA--^         \     ".J^^" 

Cast-iron  pipe  of  large  diameter........... v. V.lo-  75      "  04777%"om2l'         ^^'^^c 

woodi^-epipe::;:::::::::::;::;;;;:;:::;--;:l8:^g  ::        r2l^ir?ffii^     ?  - J| 

Wrou|bt-iron  service  pipe iu-  ;;  .feh1.?l|  ?     I^ 

HvdrantV ?2"  fS  3.0243%-1.5051%  3     -2% 

Gates         ,'.: to"  50  "  0.8278%-0.4777%  1     -  %% 

Pumping^'WncJkuxiliari'iikVhinery .■.■.'.'.■:,■;.':::; 20-  30  "  3:0243%Il'505ll  4     "2^^° 

|teamengmes 15.25  ;•  4.63421-2.09121:  t-lt 

if:;!^rf«.in«.chinerV.-.;.;.v.;.-.;.-.-.;.v.-.v;. lilt   ■■        li^U'-\Wi%°     J  ll 

Average  for  entire  plant  (gravity  sysiera) .....     . . .      . . .  3.0243%-l.oOol%         4     -2% 

Average  for  entire  plant  (pumping  system) "■■'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'."  2%  u>  IM,V 

•Except  where  subject  to  heavy  deposit  of  silt.  " 


erally  be  found  to  lie  between  the  follow- 
ing limits : 

For  gravity      works  from     %%  to  1%. 

For  pumping  works  from  1%%  to  2% 
of  original  cost,  though  considerable  varia- 
tions from  these  limits  will  be  found,  ow- 
ing to  the  abnormally  high  functional  de- 
preciation resulting  from  errors  in  judg- 
ment, the  development  of  structural  weak- 
ness, faulty  design,  or  from  an  over-nig- 
gardly policy  in  original  construction,  and 
to  a  multiplicity  of  other  causes. 

Sinking  Fund  as  a  Substitute  for  Dcfire- 
ciation.— As  a  matter  of  fact,  while  few 
municipalities  have  recognized  this  depre- 
ciation or  perhaps  even  considered  the  un- 
derlying theory  of  it,  they  have,  in  effect, 
made  allowance  for  it  in  the  sinking-fund 
provisions  of  the  bonded  debt,  and  it  may 
be  added  that  the  sinking-fund  require- 
ments have  usually  been  in  excess  of  the 
necessary  allowance  for  depreciation,  as  a 
result  of  the  assumption  of  a  shorter  life 
for  the  bonds  than  the  actual  life  of  the 
structures  covered  by  them,  though,  per- 
haps,  there   is   a  tendency   today  to   issue 


should  be  charged  to  construction  account, 
without  any  deduction  on  account  of  the^ 
remaining  value  in  the  original  structure 
which  has  been  sacrificed  or  lost,  upon  the- 
theory  that  the  betterment  is  demanded  by 
increased  business  or  larger  requirements,, 
and  that  hence  the  new  business  should 
carry  the  entire  burden  of  the  larger  debt 
thus  created.  To  take  a  concrete  example, 
let  us  suppose  that  the  growing  needs  of  a 
community  necessitate  the  relaying  of  a.- 
6-in.  pipe  with  a  12-in.  pipe.  Upon  the 
first  theory  the  water-works  company 
would  be  entitled  to  charge  to  construction 
account  only  the  difference  between  the  en- 
tire cost  of  the  12-in.  pipe  and  the  remain- 
ing value  (i.  e.,  not  yet  written  off)  in  the- 
6-in.  pipe,  the  rest  being  charged  to  re- 
newals in  offset  to  depreciation;  upon  the 
second  theory,  the  entire  cost  of  the  12-in. 
pipe  might  be  charged  to  construction  ac- 
count upon  the  theory  that  the  6-in.  pipe- 
was  still  adequate  to  meet  the  requirements 
for  which  it  was  laid,  and  that  the  larger 
main  was  required  by  the  greater  demands 
of  added  business  which  should  therefore 
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•irry  its  entire  cost.  1'urtln.rniorc,  say 
cxpoiu-nts  of  the  second  theory,  the  saving 
in  interest  upon  the  smaller  original  stnic 
lure  during  its  life,  as  compared  with  the 
larger  structure  had  it  been  built,  has  more 
than  covered  the  cost  of  the  smaller  struc- 
ture, to  which  it  is  replied,  that  this  fact 
has  no  significance  beyond  pointing  the 
limits  of  rational  design. 

LAND,    WATER    RIGHTS,    ETC. 

Real  estate  must,  of  course,  be  valued  on 
the  basis  of  its  market  value  and  not  upon 
the   foregoing  rules. 

M,>nof>oly  I'aluc  of  Land  and  Water 
Ki^hts.—W'Mie  the  Maine  Courts  have 
laid  down  the  rule  that  the  public  is  en- 
titled to  the  most  advantageous  develop- 
ment, it  does  not  appear  that  consideration 
shall  not  be  given  to  the  fact  that  in  some 
cases  what  may  be  loosely  termed  a  mo- 
nopoly value  inay  attach  to  a  property  of 
this  character.  Take  the  case,  for  instance, 
of  a  reservoir  site,  where  several  alternate 
and  equally  advantageous  sites  are  availa- 
ble, no  particular  value  can  attach  to  any 
one  property  in  excess  of  its  market  value. 
H,  on  the  other  hand,  there  be  but  one 
site  which  can  be  used  for  this  purpose 
without  going  to  great  expense  in  obtain- 
ing another,  additional  value  in  excess  of 
the  market  value  would  appear  to  inhere 
in  this  property.  Under  some  circum- 
stances, perhaps,  the  limit  of  this  value 
might  be  equivalent  to  a  saving  in  con- 
struction upon  this  site,  as  compared  with 
a  less  favorable  site,  or  with  the  cost  of 
an  alternate  method  of  accompHshing  the 
same  results,  or  with  the  additional  cost 
of  modifications  in  the  design  of  the  plant 
to  meet  the  same  ends.  Generally  speak- 
ing, however,  this  increment  in  value  will 
be  measured  not  in  the  manner  stated,  but 
by  the  additional  sum  of  money  which  a 
purchaser  would  have  been  likely  to  give 
for  this  property  when  he  purchased  it,  in 
advance  of  the  construction  of  the  works, 
in  view  of  the  possible  use  of  this  property 
by  the  company  at  a  later  date.  A  pros- 
pective purchaser  would  undoubtedly  pay 
a  larger  sum  for  property  with  such  in- 
herent possibilities,  but  on  the  other  hand, 
if  there  was  a  possibility  of  his  having 
to  hold  the  land  for  a  considerable  period 
of  years,  he  might  consider  this  additional 
speculative  value  as  small. 

CO.MMODITV    VAUE. 

The  idea  of  attempting  to  value  water 
delivered  through  a  pipe  system  as  a  com- 
modity, appears  to  be  fundamentally  wrong 
except  under  such  conditions  as  might  pre- 
vail in  a  desert  or  where  water  is  not  to 
be  found  locally,  or  within  reasonable  dis- 
tance for  transmission  by  pipe  system,  and 
the  writer  has  certainly  not  chanced  to 
hear  of  any  case  in  which  valuation  of 
water  as  a  commodity  has  had  standing. 
To  state  that  water,  where  the  supply  of 
potable  and  suitable  water  is  manifestly  in 
excess  of  present  or  prospective  needs  of 
the  community,  can  have  value  for  many 
and  diverse  uses  as  a  true  commodity,  ap- 


pears contrary  to  the  fact.  1  he  value  ol 
the  water  to  the  community,  aside  from 
possible  uses  for  the  development  of  pow- 
er, is  created  solely  by  the  demand  for 
water  supply  for  public,  domestic  and 
manufacturing  uses  in  the  particular  com- 
nnuiity  under  question,  and  that,  moreover, 
in  a  limited  quantity.  It  has  value  only 
to  the  limit  of  the  demand  or  market  for 
it ;  in  short,  the  only  market  for  this  water 
is  a  local  one,  and  if  there  be  several  pos- 
sible alternative  sources  of  supply,  the 
water  actually  in  use  derives  its  value,  not 
from  the  fact  that  it  is  a  commodity,  but 
from  the  existence  of  the  franchise  under 
which  the  company  is  operating  and  from 
what  might  otherwise  be  considered  there- 
under as  monopoly  value  in  water  supply, 
that  is,  the  right  to  sell  water  in  a  given 
community  for  profit,  usually  under  non- 
competitive conditions.  The  water  has 
value  to  the  company,  not  solely  from  the 
fact  of  its  existence,  but  also  from  the 
company's  charter  or  franchise  right  to 
distribute  it  and  to  collect  toll :  therefore, 
the  commodity  theory  is  weak  mi  that  it 
entirely  overlooks  the  duty  of  the  com- 
pany, under  common  law  rules  and  the 
Maine  decisions,  to  furnish  water  service 
to  the  consumer  at  a  price  that  is  fair  in 
any  event.  Far  from  being  a  commodity 
value,  this  value  is  predicated  upon  the 
fact  of  service  and  worth  to  the  consumer, 
and  is  fundamentally  dependent  upon  the 
franchise  which  gives  monopolistic  value 
to  the  water  by  prescribing  nou-conipeti- 
tive  conditions. 

LIABILITY     OF     WATER     COMPANIES     FOR     FIRE 
LOSS    DUE   TO   IXEFFICIENT    SERVICE. 

A  consideration  which,  heretofore,  prob- 
ably has  had  little  weight  in  water-works 
valuation,  but  which  may  depreciate  prop- 
erties of  this  character  permanently,  is  that 
of  the  financial  liability  of  water  compa- 
nies for  loss  incurred  by  fire,  in  which 
inadequate  fire  service  can  be  proven. 
Court  decisions  have  been  numerous  upon 
both  sides  of  this  question,  but  the  weight 
of  decisions  has — before  the  Greensboro 
decision — been  largely  in  favor  of  the 
water  companies,  upon  the  technical 
ground  that,  inasmuch  as  the  water  con- 
sumers were  not  parties  to  the  contract  of 
the  water  company  to  furnish  water  to 
the  city  for  fire  protection  (or,  to  use  a 
safer  word,  water  for  fire  service),  they 
could  not  sue  the  water  company  for 
breach  of  contract.  Judge  Brewer  of  the 
Supreme  Court  in  the  appealed  Greens- 
boro Water  Company  decision,*  however, 
has  taken  the  view  of  the  water  company 
liability,  based  upon  the  broad  ground  of 
negligence,  a  decision  of  far-reaching  im- 
portance to  many  water  companies,  sug- 
gesting the  need  of  the  greatest  care  in  the 
preparation  and  wording  of  fire-service 
contracts. 

(To  be  continued.) 


•Guardian  Trust  &  Deposit  Company  vs. 
Fisher.  200  XT.  S.,  p.  57,  Brewer,  115;  Federal 
Reporter,   1S4. 


Discussion      Before      the     Technical 
League  on  the  Blackwell's  Island 

Bridge. 
In  uur  issue  of  Dec.  !',  IWS,  »e  printed 
two  of  the  discussions  recently  presented 
before  the  Technical  League  on  the  defi- 
ciencies in  the  Blackwell's  Island  Bridge 
found  by  the  experts  appointed  to  report 
on  its  safety  and  efficiency.  We  give  here 
a  third  discussion  which  we  believe  will  be 
read  with  even  greater  interest  than  were 
the  two  others : 

WSCLSSIO.N    NO.    a 

.\  former  commissioner  of  bridges  made 
plans  for  two  bridges  over  the  East  River ; 
one  was  rejected,  but  a  contract  was  let  for 
the  other.  This  contract  was  left  as  a  lega- 
cy for  the  next,  and  the  present  administra- 
tions. Through  incompetence  or  worse, 
many  startling  defects  had  crept  into  the 
contract  drawings.  The  action  of  the  rock- 
ers (at  panel  points  37  and  91)  was  neg- 
lected, startling  but  true.  Even  neglecting 
the  rocker,  incompleteness  played  havoc. 
For  instance,  for  diagonal  C70-L'71  con- 
tract drawing  stress  for  live  load  4-1386, 
correct  static  stress  -|-2327,  correct  stress 
including  rocker  -|-26So ;  errors  of  68  per 
cent  and  93  per  cent;  for  diagonals  U61- 
C62  contract  drawing  stress  4-2000,  correct 
static  stress  4-3040,  correct  stress  including 
rocker  4-320h' ;  errors  of  52  per  cent  and  CO 
per  cent.  These  are  only  samples  of  errors 
which  occurred,  from  end  to  end  of  the 
bridge.  I  believe  there  was  not  a  single 
main  member  calculated  correctly.  Struc- 
tural members  were  subject  to  alternate 
tension  and  compression  with  a  variation  of 
41,000  lbs.  per  sq.  in.  Xo  allowance  was 
made  for  secondary  stresses.  There  was  no 
wind  bracing  in  the  plane  of  the  top  chord. 
Sections  of  the  top  chord  83  ft.  long  had  no 
vertical  support  between  ends.  Columns 
200  ft.  long  and  only  3  ft.  wide,  as  members 
U57-L59,  L73-U75,  had  no  lateral  support. 
No  wind  bracing  was  provided  in  the  bot- 
tom chords  except  through  plates  already 
mechanically  buckled.  Were  these  buckled 
plates  connected  as  shown  they  would  be 
subject  to  shear  from  wind,  cross  bending 
from  the  floors,  compression  from  the 
bottom  chord,  and  compression  from  the 
stringers,  surely  overworked.  The  torsion- 
al effect  of  the  wind  on  the  truss  was  not 
shown.  The  contractor  was  given  the  op- 
tion of  using  structural  or  nickel  steel,  of 
which  he  later  availed  himself.  These  were 
a  few  of  the  obstacles  which  the  succeed- 
ing administration  overcame  (see  their  re- 
port to  the  mayor),  and  the  successful 
erection  of  the  structure  redounds  to  their 
credit.  The  chief  criticism  is  that  they  did 
not  abrogate  the  contract,  pay  the  contrac- 
tor, say  $300,000  bonus,  and  erect  an 
-Vmerican  type  of  bridge. 

Before  comparing  the  two  types  of 
bridge,  American  and  European,  with  re- 
gard to  economy,  esthetics  and  practica- 
bility, I  shall  state  that  I  have  made  a  de- 
sign of  the  former,  and  compared  it  to  the 
structure  now  completed. 
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Both  were  designed  for  the  same  live 
loads,  and  by  the  same  specifications.  In 
the  structure  now  completed,  under  cer- 
tain conditions  of  loading,  the  unit  stresses 
run  25  per  cent  higher  than  the  maximum 
in  American  design. 

The  reckless  waste  of  tlie  European  de- 
sign is  shown  by  the  following : 

Plate  1 — American  Dcsigti. 
Maximum  moment  at  point  17=1/10  WL". 
Maximum  moment  at  point  57^1/10  WL". 

Plate  2 — European  Design. 
Maximum  moment  at  point  17=%  WL"-|- 

elastic  eflfect  of  loads  (WXa4-\VXc). 
Maximum  moment  at  point  o7=%   WL"-|- 

elastic  effects  of  loads  (\VXb-|-WXd). 

The  elastic  effect  of  loads  WXa,  WXb. 
WXc,  WXd  was  omitted  on  the  contract 
drawings. 

The  effect  of  these  and  other  economies 
(anchorages,  etc.)  makes  the  European 
type   almost  81   per   cent   heavier   than   the 


formed  that  "congested  traffic"  meant  a 
load  over  the  entire  bridge,  or  a  load  caused 
by  a  blockade  at  any  point  congesting  the 
traffic  in  one  or  both  directions.  This 
method  of  assuming  the  loads  was  evi- 
dently satisfactory  to  a  member  of  the  firm 
of  expert  engineers  who  have  written  a 
report ;  see  "transactions  of  the  Brooklyn 
Engineers'  Club,"  pages  86  and  110. 

For  these  loads  the  bridge  is  surely  safe. 
I  am  told  that  as  an  extra  precaution  be- 
fore four  elevated  tracks  are  run  across 
the  bridge,  some  unnecessary  weight  in  the 
floor  will  be  removed.  In  regard  to  actual 
weights  overrunning  assumed  weights,  I 
can  assure  you  that  even  firms  which  write 
expert  reports  are  not  free  from  this  on 
city  work. 

I  hope  the  bridge  is  examined  physically 
and  tested  by  loading  with  pig  iron  to  re- 
assure the  skeptics. 

Remember,    gentlemen,    a    large    railroad 
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(2) 
American    and    European    Designs    of    Bridge. 


American  type,  and  the  deflection  greater. 
In  regard  to  the  stiffness  of  the  two  I  will 
state  that  in  the  two  river  spans  the  Amer- 
ican type  has  two  members  which  reverse 
stress,  the  European  has  forty  members 
which  reverse  stresses. 

In  laying  out  the  American  design  the 
speaker  sacrificed  material  to  produce  a 
graceful  effect.  You  will  note  the  top  chords 
form  a  regular  curve,  in  contrast  to  the 
sharp  lines  of  the  European  design. 

Note  the  vertical  suspenders  (eye  bars) 
as  in  the  suspension  type  of  bridge.  The 
lattice  girders  in  the  footwalks  and  for 
fascias  give  a  lightening  effect  to  the  floor. 

For  erection  the  bottom  chords  of  the 
suspended  span,  for  four  panels  at  each 
end  are  made  of  built-up  members. 

Stresses  in  the  American  type  are  stat- 
ically determinate,  in  the  European  depend- 
ent on  the  elasticity  of  the  material.  In  the 
completed  bridge,  I  am  told,  it  required  30 
min.  for  the  point  37  to  deflect  its  proper 
amount,  when  point  1  was  raised  to  adjust 
the  rocker  at  point  37.  A  proper  study  of 
the  European  design  for  live  load  stresses 
requires  about  25,000  calculations,  because 
a  load  at  any  one  panel  affects  every  main 
member  in  the  bridge. 

The  designers  and  recent  investigators 
differed  on  account  of  different  interpre- 
tations of  the  specifications.  The  con- 
tractor, evidently  in  recalculating  the 
stresses  for  proportioning  material,  was  in- 


corporation and  a  tunnel  company  would 
be  delighted  to  see  the  bridge  declared  un- 
safe. 


Paris,  France,  now  has  three  industrial 
companies  engaged  in  the  manufacture  of 
airships.  One  of  these  companies,  which 
began  operations  on  Dec.  17,  promises  to 
offer  the  public  in  four  months  four  large 
dirigible  balloons,  each  with  a  200-hp. 
motor  and  room  for  15  passengers. 


The  best  daily  record  for  excavation  on 
the  Isthmus  Canal  since  the  beginning  of 
the  canal  work  by  the  Americans  was 
made  in  the  Central  Division  on  Xov.  30, 
when  67,130  cu.  yds.  of  material,  car  meas- 
urement, were  taken  out  by  53  steam  shov- 
els. This  was  an  average  of  1,256  cu.  yds. 
per  shovel.  , 


On  Dec.  18  at  Le  Mans,  Wilbur  Wright. 
the  American  aeroplanist  of  Da3'ton,  O., 
established  two  new  world's  records  for 
heavier  than  air  machines  while  try- 
ing for  the  Michelin  cup.  He  remained  in 
the  air  one  hour,  fifty-three  minutes  and 
59  seconds.  The  best  previous  record  is 
one  hour,  thirty-one  minutes  and  fifty-one 
seconds,  made  by  Mr.  Wright  on  Sept.  21. 
He  also  broke  the  record  for  height  fly- 
ing to  a  point  350  ft.  above  the  surface  of 
the  earth. 


Day  Labor  Extravagances  at  Panama 

and  on  U.  S.  Reclamation 

Service  Work. 

Sirs : — I  rejoice  that  you  have  had  the 
courage  to  bring  to  the  attention  of  the 
.■\mcrican  people  the  conditions  that  obtain 
at  Panama.  To  those  of  us  who  have  been 
so  unfortunate  as  to  have  been  in  the  em- 
ploy of  the  Government,  no  demonstration, 
such  as  yours,  was  needed.  That  the  cost 
per  yard  of  material  removed  is  greatly 
increased  by  the  surveillance  and  interfer- 
ence of  minor  clerks  at  Washington, 
should,  in  my  opinion,  be  brought  to  the 
attention  of  the  people.  The  condition  of 
affairs  I  have  in  mind  is  best  expressed  by 
a  remark  I  have  heard  attributed  to  Mr. 
Shonts :  "I  am  tired  of  asking  permission 
to  buy  a  lead  pencil."  The  condition  in 
the  Reclamation  Service  from  my  personal 
observation  is  the  same  as  at  Panama,  ex- 
cessive cost  of  work  performed  under  gov- 
ernment engineers  only,  no  contractors : 
engineers  trying  to  perform  the  duties  of 
contractors,  etc.  If  you  can  e.xpose  the 
evils  of  the  present  system  in  this  branch 
of  the  Government  service  also,  you  will 
render  the  people  another  great  service. 

I  enclose  my  application  for  membership 
in  the  American  Society  of  Engineering- 
Contractors.  With  congratulations  and 
best   wishes.         Very  sincerely  yours, 

Civn.   Engineer, 

Helena,  Mont.,  Dec.  7,  1908. 


City  Bureaus  of  Information  for 
Engineers  and  Contractors. 

Sirs : — I  read  with  a  great  deal  of  inter- 
est the  articles  appearing  in  Engineering- 
CoNTR.\CTiNG  and  will  say  that  they  have 
been  highly  beneficial  to  engineers,  and 
especially  to  those  who  are  seeking  infor- 
mation for  cost  data  on  engineering  con- 
struction work.  I  take  the  liberty  here  of 
making  a  suggestion  to  your  papc,  which 
if  carried  out,  I  believe  will  be  of  great 
benefit  to  engineers  as  well  as  to  contrac- 
tors.   It  is  this : 

I  believe  it  would  be  advisable  as  vieW  as 
practicable  to  establish  in  the  larger  cities 
a  bureau  of  information  where  an  engineer 
or  contractor  can  readily  get  information 
of  a  general  engineering  character  when  he 
desires  it — in  other  words  organize  an  as- 
sociation of  engineers  and  contractors  and 
let  this  association  employ  in  each  city 
some  young  engineer  who  could  be  relied 
upon,  and  who  would  undertake  the  work 
as  a  side  issue,  to  furnish  information  that 
is  desired  by  engineers  and  contractors  re- 
siding in  other  cities. 

I  believe  there  would  be  no  trouble  in 
securing  a  competent  engineer  in  each  city 
10  do  this  work,  and  at  a  reasonable  cost. 
If  it  can  not  be  arranged  for  the  associa- 
tion to  pay  this  man  for  his  services,  let 
the  engineer  or  contractor  who  desires  the 
information  pay  him  direct  for  the  infor- 
mation furnished. 
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S|>caking  from  a  City  Engineer's  stand- 
point, I  receive  almost  daily  communica- 
tions from  engineers  and  contractors  re- 
questing information  about  this  city.  These 
commiMiicntions  arc  so  numerous  at  times 
that  it  is  impossible  to  answer  them  all, 
as  it  requires  more  time  than  we  can  give, 
and  I  believe  this  will  apply  to  all  city  en- 
gineering departments. 

I  feel  assured  of  the  fact  that  could  in- 
formation be  obtained  through  one  of  these 
agencies,  the  City  Engineer  would  not  only 
be  relieved  of  answering  these  numerous 
communications  but  he  could  also  obtain 
information  himself  promptly  through  this 
channel.  For  instance,  some  time  ago  I 
desired  to  get  some  information  relative  to 
a  method  of  work  being  done  in  another 
city.  I  presume  the  City  Engineer  of  that 
city  was  busy  at  the  time  and  could  not 
furnish  me  the  information  as  promptly  as 
I  desired.  Had  I  known  of  some  young 
engineer  of  that  city  whom  I  could  have 
trusted  to  get  this  information,  I  would 
have  gladly  paid  him  a  reasonable  fee  for 
his  services.  I  was  considerably  incon- 
venienced by  the  delay  in  getting  this  in- 
formation, and  the  City  Engineer  in  that 
city  was.  no  doubt,  annoyed  by  my  writing 
him  so  many  letters  asking  for  a  reply. 

I  would  like  to  sec  this  matter  further 
advocated  in  your  paper,  and  have  your 
views  on  the  subject.  I  trust  that  this  sug- 
gestion will  meet  with  the  approval  of  oth- 
er members  of  the  profession. 
Very   respectfully, 

J.  W.  How.\RD,  C.  E. 

Savannah.  Ga.,  Dec.  10,  1908. 


A  Proposed  Law  Restrictingthe  Practice 

of  Engineering  and  Surveying 

in  Oklahoma. 

Sirs : — In  the  interest  of  the  general  en- 
sinccring  field,  I  am  about  to  draw  a  pro- 
posed bill  to  be  presented  to  the  Oklahoma 
Legislature,  changing  the  mode  of  electing 
County  Surveyors  to  appointment  at  a 
salary  and  creating  the  office  of  County 
Engineer ;  also  to  have  a  State  Engineer  to 
have  supervision  over  County  Engineers. 
Applicants  for  office  will  stand  an  examina- 
tion before  the  State  Engineer  and  the 
Board  of  County  Commissioners.  The  bill 
will  also  require  engineers  in  private  busi- 
ness to  qualify  and  secure  a  license  before 
being  allowed  to  pose  as  ''surveyors  or  en- 
gineers." 

The  state  of  Oklahoma,  like  all  other 
-tates,  is  infested  with  men  claiming  to  be 
engineers  and  surveyors,  who  in  fact  would 
not  make  competent  chainmen,  yet,  they 
get  some  business  and  on  account  of  this 
fact,  they  are  a  great  detriment  to  those 
who  try  to  conduct  and  apply  science  to 
their  work  as  well  as  correctness. 

Realizing  the  good  work  you  have  here- 
tofore done  for  the  general  engineering 
field.  I  make  this  request  of  you.  feeling, 
that  you  will  render  me  valuable  opinions 
which  will  materially  assist  me  in  this  at- 


tempt to  protect  just  and  competent  engi- 
neers. Very  truly  yours, 

Dan  VV.  Patton, 
Civil  Engineer  and   Surveyor. 
Poteau,  Okla.,  Dec.  11,  1908. 
(We   have  commented   on  this   letter  in 
our  editorial  columns. — Editors). 


The  Value  of    a  Competent    Locating 
Engineer. 

Sirs — I  have  been  quite  interested  in  the 
article  in  your  issue  of  Nov.  25  relative  to 
staking  out  curves  in  rough  ground,  by 
Mr.  Robert  Laird,  and  while,  as  he  sur- 
mises, tliis  method  is  not  by  any  means 
new,  I  think  he  is  correct  in  saying  that  a 
description  of  this  inethod  has  no:  hereto- 
fore appeared  in  print.  The  reason  for 
this  undoubtedly  is,  as  he  states,  that  this 
method  should  be  perfectly  obvious  to  any 
man  with  a  good  working  knowledge  of 
geometry  and  suflScient  ingenuity  in  his 
make-up  to  enable  him  to  properly  direct 
the  work  of  a  field  party  on  location. 

It  is  just  those  qualities  cf  ingenuity 
and  imagination,  however,  which  differen- 
tiate the  ordinary  rule  of  thumb  engineer 
in  charge  of  a  location  party  from  the  true 
locating  engineer,  or  for  that  matter,  the 
ordinary  man  in  any  walk  of  life  from  the 
truly  successful  man  who  gets  out  of  the 
rut.  While  the  promoters  of  new  rail- 
roads, and  the  men  putting  up  the  money 
to  finance  new  projects,  however,  feel 
they  are  being  robbed,  when  they  pay  a 
locating  engineer  $150  or  $175  a  month, 
they  can  hardly  expect  to  get  a  very  high 
quality  of  brain-work  or  even  e.xperience, 
although  as  a  matter  of  fact  they  often  do, 
and  the  difference  between  this  salary  and 
that  which  a  really  good  man  should  get, 
is  not  only  lost  many  times  over  in  the  in- 
creased cost  of  the  surveys,  but  a  great 
many  more  times  in  the  increased  cost  of 
their  railroad. 

Mr.  Laird's  description  is  veiy  clearly 
put  and  should  be  of  value  to  all  who  need 
it.  It  is  especially  valuable  in  heavily  tim- 
bered country  and  the  writer  has  used  it 
to  much  advantage  in  some  of  the  tropical 
forests  where  the  vegetation  and  under- 
growth are  very  dense.  The  note  as  to 
leaving  the  stakes  on  the  short  semi-tan- 
gents, rather  than  moving  them  over  to 
the  curve,  is  to  be  especially  commended 
as  a  great  help  to  the  leveller  and  topog- 
rapher. Yours  very  truly,  F.  L.wis,* 
M.  .^m.  Soc.  C.  E. 
134  Elm  Ave.,  Mt.  Vernon,  N.  Y.,  Nov. 
30,  1908. 


Catalogs  'W^orth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,, 
tools  and  supplies  that  they  use.  In  sending 
for  catalogs  reviewed  or  advertised  in 
this  paper,  you  will  confer  a  favor  on  us, 
if  you.  will  write  direct  to  the  advertisers, 
and  state  that  you  saw  the  catalog  men- 
tioned in  Encineerinc-Contractinx.  If 
you  are  in  the  market  for  tools,  machinery 
or  supplies,  tell  us  and  we  will  notify 
promptly  th"^  leading  manufacturers. 

No.  1019.  Handbook  for  Engineers.  —  By 
George  N.  Saegmuller.  Bausch  &  Lomb  Od- 
llcal  Co.,  Rocliester.  N.  Y. 

This  book,  of  vest  pocket  size,  contains  ttie- 
Solar  Kphemeris  for  rjii9  and  also  directions- 
for  using  the  Saegmuller  Solar  Attachhmpnt. 
There  are  directions,  with  diagrams  for 
using  and  adjusting  the  engineer's  wye  level. 
the  dumpy  level  and  the  transit  instrumenl. 
as  well  as  other  useful  information.  Thl» 
Ijook  is  of  interest  to  all  engineers  and  stu- 
dents of  engineering.  It  will  be  sent  at  once 
free  of  charge  upon  re<n>est. 

No.  1020.  Air  Compressors  for  Industrial 
Service. — National  Brake  &  Electric  Co..  .Mil- 
waukee, Wis. 

This  pamphlet  illustrates  and  describes  the- 
line  of  motor  and  belt  operated  air  com- 
pressors built  by  the  above  company  for  in- 
dustrial .service.  The  illustrations  show  a. 
very  compact  looking  machine,  and  all  inter- 
ested in  this  class  oif  compressed  air  service- 
should  secure  tliis  catalog. 

No.  1021.  Gas  Furnaces. — American  Gas- 
Furnaee  Co.,  New  York,  N.   Y. 

This  212-page  pamphlet  covers  a  very  full 
line  of  gas  generators,  pressure  blowers,  gas- 
blast  furnaces,  heating  machines,  blow  pipes 
and  burners,   etc. 

No.  1022.  Friction  Clutches.  —  The  Hill 
Clutch   Co.,    Cleveland.    O. 

This    pamphlet    describes    the   Hill    friction 
clutch,  gives  directions  tor  adjustment,  erec- 
tion and  care  and  a  number  of  useful  tables. 
No.    1023.     Cableways.  —  Lidgerwood    Mfg. 
Co.,   New  Y*ork,   N.   Y. 

This  large  page  catalog  of  16S  pages  gives 
a  wealth  of  suggestive  information  about  the 
construction  and  operation  of  cableways  for 
various  purposes.  Views  are  shown  of  ca- 
bleways applied  to  nearly  every  possible- 
service,  and  in  many  eases  records  of  work 
are  given.  Contractors  should  secure  this 
catalog  and  keep  it  on  file. 

No.  1024.  Gas  Engines. — Charles  A.  Stick- 
ney  Co..   St.   Paul,   Minn. 

•This  is  an  excellent  descriptive  catalog  or 
gas  engines.  The  engine  is  described  in  de- 
tail and  various  forms  and  mounting  ar- 
rangements are  shown. 

No.  1025.  Road  Machinery.— J.  F.  Stroud. 
&  Co.,  Omaha.  Xeb. 

This  pamphlet  catalogs  elevating  graders.- 
drag  and  wheel,  scrapers,  grading  plows, 
dump  carts,  road  machines,  road  levelers.. 
etc.  The  various  machines  are  illustrated 
and  briefly  described  and  prices  are  given. 

No.  1026.  Concrete  iVIixers. — Keystone  En- 
gineering Co..  Wilkesbarre,  Pa. 

A  16-page  catalog,  gotten  up  in  an  artistic 
manner,  telling  of  the  Hodsel  concrete  mix- 
er, manufactured  by  this  company.  Each 
feature  of  the  mixer  is  described  and  illus- 
trated, showing  wherein  it  excels  others,  and' 
that  "it  certainly  is  a  mixer  that  mixes." 
This  being  the  slogan  of  the  Keystone  Engi- 
neering Co. 


Pennsylvania  has  99,041  miles  of  high- 
ways, of  which  1,101  miles  are  privately- 
owned  toll  roads. 


The  Roard  of  Water  Supply  of  Ntnv 
York  City  has  rejected  all  bids  for  con- 
structing the  Wallkill  pressure  tunnels 
and  is  readvertising  the  work  until  Jan.  7. 


•.\uthor   of   "Railroad   Location     Surveys 
and  Estimates." 


Sulphite  pitch,  according  to  a  recent: 
consular  report,  is  being  used  with  much 
success  in  Germany  as  a  dust  layer  for 
roads.  According  to  the  report,  the  sul- 
phite pitch  is  dissolved  with  water  to  a- 
certain  consistency  and  sprayed  over  the 
roads,  such  a  dressing  being  sufficient  to 
prevent  the  dust  arising  for  at  least  six 
weeks.  Sulphite  pitch  is  obtained  in  the 
process  of  manufacturing  sulphite  cellu- 
lose. The  wood  is  put  through  a  washing 
process  in  lye  by  which  the  fiber  is  cleared 
of  all  resinous  ingredients,  it  being  pressed' 
out  from  the  wood  pulp.  Through  a 
cooking  process  it  is  reduced  to  a  highly- 
glutinous  substance  called  sulphite  pitch. 


December  23,  1908. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 
Bridges. 

Bids  Open.                                                  See   Issue. 

Dec.    23.  Lock    Haven.    Pa Dec.  16 

Dec.    24.  Sumner,    Wash Dec.     2 

Dec.    29.  Warsaw.    Ind Dec.  23 

Dec.    30.  Indianapolis,    Ind Dec.  23 

Jan.      1.  Handsboro.   Miss Dec.  23 

Jan.      1.  Newport,   Ore Dec.  16 

Jan.      2.  Grand  Island,  Xeb Dec.  23 

Jan.      4.  Sanduskv.    O Dec.  23 

Jan.      5.  Fairport.   N.   T Dec.  16 

Jan.      5.  Grenada.    Miss Dec.  23 

Jan.      5.  Stockton.    Cal Dec.  23 

Jan.      6.  Granite   Falls.    Minn Dec.  23 

Jan.      7.  Aberdeen.    S.    Pak Dec.  23 

Jan.      8.  Salt  Lake  Citj',   Utah Dec.    9 

Jan.      S.Cincinnati.    O Dec.  23 

Jan.      8.  Cincinnati.    O Dec.  23 

Jan.      8.  Cincinnati.    O Dec.  23 

Jan.    11.  Newark,   O Dec.  23 

Jan.    11.  Minneapolis.    Minn Dec.  23 

Jan.    12.  Geneva.    Neb Dec.  16 

Jan.    12.  Rensselaer,   Ind Dec.  16 

Jan.    12.  Ausrusta.   Ga Dec.  23 

Jan.    13.  York.    Neb Dec.  23 


Buildings. 

Jersev   Citv,    N     J Dec.     2 

Porterville.   Cal Dec.     9 

Buffalo,    N.    T Dec.  16 

Utica,   N.    Y Dec.  16 

Montreal,    Que Dec.  16 

Americus.  Ga Nov.  25 

San    Jose,    Cal Dec.     2 

Regina,    Sask Dec.  23 

Lake  Charles.  la Nov.  25 

Covina,  Cal Dec.     9 

Alexandria,   La Dec.  16 

New  York.  N.  Y Dec.  23 

New   York.   N.    Y Dec.  23 

Brooklyn,    N.    T Dec.  23 

Covington,    Kv    Dec.  23 

Oakland,  Cal Dec.  23 

Alton,    111 Nov.  2.=; 

Columbus,  O Dec.  16 

New    York.  N     Y Dec.  23 

Kansas   Citv.    Mo Dec.  23 

Moultrieville.    S.    C Dec.     9 

Vernon.    B.    C Dec.  16 

Fort  Howard,   Md Dec.     9 

Boston.    Mass Dec.  23 

Snult  Ste.  Marie,  Mich Nov.  25 

Lisbon.   O Dec.     9 

Niles.   ^lich Nov.  25 

Frankfort,  Ky Dec.     9 

New  York,  N.  Y Dec.  23 

Paris.    Ill Dec.     9 

Fort   Slocum    N.   T Dec.     9 

Fort    Myer.    Va Dec.  16 

Johnson   Citv,    Tenn Dec.     9 

Stillwater,    Okla Dec.  16 

Murf reesboro.    Tenn Dec.     9 

Kev    We.^t.    Fl.T Dec.  23 

Washington.   D.    C Dec.  23 

Gainesville,  Fla Dec.  16 

Warren,   O Dec.  16 

Fort  Meade.   S.  Dak Dec.  23 

Springfield.    Mass Dec.  23 

Portland.  Me Dec.  23 


Roads  and  Streets. 

Dec.    23.  Cleveland,    O Nov.  25 

Dec.    23.  Roanoke.   Va Dec.  9 

Dec.    23.  Pittsburg.    Pa Dee.  9 

Dec.    23.  Brooklyn,    N.    Y Dec.  16 

Dec.    23.  Brooklvn,    N.    T Dec.  16 

Dec.    23.  Harrisburg,    Pa Dec.  16 

Dec.    28.  Anderson.    Ind Dec.  2 

Dec.    28.  Kansas  City,    Mo Dec.  23 


Dec. 

23. 

Dec. 

23. 

Dec. 

23. 

Dec. 

23, 

Dec. 

23. 

Dec. 

2fi. 

Dec. 

26. 

Dec. 

2H. 

Dec. 

2S. 

Dec. 

28. 

Dec. 

28; 

Dec. 

28. 

Dec. 

28. 

Dec. 

2S. 

Dec. 

28. 

Dec. 

2S. 

Dec. 

29. 

Dec. 

29. 

Dec. 

29 

Dec. 

29. 

Dec. 

30. 

Dec. 

3(). 

Dec. 

31. 

Jan. 

o 

Jan. 

4. 

Jan. 

4. 

Jan. 

5. 

Jan. 

5. 

,Ian. 

0. 

Jan. 

6. 

Jan. 

6. 

Jan. 

6. 

Jan. 

V. 

Jan. 

8. 

Jan. 

9. 

Jan. 

9. 

.Tan. 

9. 

Jan. 

11. 

Jan. 

12. 

Jan. 

IS. 

Jan. 

20. 

Jan. 

23. 

Dec.    29.  Canton.   Ohio    Dec.  23 

Dec.    29.  Salisbury,    Md Dec.  23 

Dec.    30.  Chambersburg,  Pa Dec.  16 

Dec.    30.  Gteensburg,  Pa Dec.  16 

Dec.    30.  Hobart.    Okla Dec.  23 

Dec.  30.  Long  Island   (L.  I.),  N.   y...Dec.  23 

Dec.    30.  Brooklyn,  N.   Y Dec.  23 

Dec.    30.  Indianapolis.    Ind Dec.  23 

Dec.    30.  Bluff  ton,  Ind Dec,  23 

Dec,    31.  Kansas  City,   Mo Dec.  16 

Dec.    31.  Uniontown,    Pa Dec.  16 

Dec.    31.  Kansas  City,   Mo Dec.  23 

Dec.    31.  Kokomo,  Ind Dec.  23 

Dec.    31.  Delphi,    Ind Dec.  23 

Jan.      1.  Humboldt,    Tenn Dec.  23 

,Ian.      2.  Griffith,  Aid Dec.  16 

Jan.      4.  Mt.   Pleasant,   Mich Dec.  23 

Jan.      4.  Williamsport,   Ind Dec.  23 

Jan.      4.  Tipton.    Ind Dec.  23 

.Ian.      4.  Tcrrc  Haute.   Ind eDc.  23 

Jan.      4.  Rushvllle,  Ind Dec.  23 

Jan.      4.  Huntington.    Ind Dec.  23 

Jan.      4.  Hartford    City    Dec.  23 

Jan.      4.  Greenfield,    Ind Dec.  23 

Jan.      4.  Columbus,   Ind Dec.  23 

Jan.      5.  Washington.   Ind Dec.  23 

Jan.      5.  Wabash.   Ind Dec.  23 

Jan.      5.  Tipton.    Ind Dec.  23 

Jan.      5.   Sullivan,    Ind Dec.  23 

Jan.      5.  Lebanon,  Ind Dec,  23 

Jan.      5.  Covington,   Ind Dec.  23 

Jan.      5.   Brownstown,    Ind Dec.  23 

Jan.      6.  Muncie,  Ind Dec.  23 

Jan.      6.  Madison,  Ind Dec.  23 

Jan.    12.  Rockville,   JId Dec.  23 

.Ian.    14.  Flemington,  X.  J Dec.  23 

Jan.    18.  Pensacola,   Fla Dec.  23 

Feb.      1.  Olympia,   Wash Dec.  23 

Sewers. 

Dec.    23.  Louisville.    Ky Dec.  16 

Dec.    24.  Galveston,   Texas   Dec.  16 

Dec.    27.  Fort    Wayne.    Ind Dec.  16 

Dec.    28.  Pipestone.    Minn Dec.     2 

Dec.    28.  West  AUis,   Wis Dec.  16 

Dec.    28.  Houston.    Texas    Dec.  23 

Dec.    28.  Zanesville.  O Dec.  23 

Dec.    28.  Youngstown,    O Dec.  23 

Dec.    29.  Canton.    O Dec.  23 

Dec.    30.  Louisville,    Ky Dec.  16 

Jan.      6.  Winchester,  Ind Dec.  23 

Jan.      7,  Erie,   Pa Dec.  16 

Jan.      8.  Valparaiso,  Ind Dec.  23 

Jan.     13.  PolK.    Pa Dec.  23 

Jan.     14.  Danville.    Pa Dec.  23 

Water  Supply. 

Dec.    28.  Markdale,   Ont Dec.  28 

Dec.    29.  Pittsburg,  Pa Dec.  23 

Dec.    31.  Oakville    Ont Dec.  23 

Jan.      2.  Louisville,  Ky Dec.  23 

Jan.      5.  Leesburg.  Fla Dec.  23 

Jan.    12.  Connersville,    Ind Dec.     2 


Miscellaneous. 

Fort   Morgan.  Ala., 

Sea  Wall,  Dec.     2 
Winnipeg,  Man., 

Electric  Plant,  Dec.     9 
More  Island,  Cal., 

Wharf  Work,  Dec.  16 
Boston,    Mass., 

Subway    Work.  Dec.  23 
Columbus,   O.. 

Laying  Track,    Etc..  Dec.  23 
Hartford,  Conn., 

Street  Lightning,  Nov.  18 
Galveston,  Texas, 

Metal  Work,  Dec.  16 
Tennycape,  L'.  S.. 

Breakwater    Extension.  Dec.  23 
Boston,  Mass., 

Refuse  Disposal,  Dec.  16 
West  Union,  la., 

Celk,  Dec.  16 
Kingston,  Ont., 

Masonry.  Concrete  Piles, 

Etc Dec,  23 

Portsmouth.   C 

Street  Lighting,  Dec.  23 
New  York,  N.  Y., 

Pressure  Tunnel.  Dec.  23 
Ottawa,   Ont.. 

Steamer,  Dec.     2 
Hawaii, 

Dry  Dock.  Dec.     9 


Dec. 

24. 

Dec. 

28. 

Dec. 

29. 

Dec. 

29. 

Dec. 

30. 

Jan. 

4. 

Jan. 

4. 

Jan. 

4. 

Jan. 

5. 

Jan. 

6. 

Jan. 

7, 

Jan. 

7. 

Jan. 

7. 

Jan. 

15. 

Feb. 

13. 

Ditch  Work.  Dec.  23 
Ditch.  Dec.  23 


Excavation,  Earth  and  Rock 

Dec.    24.  Winchester.  Ind 
Dec.    26.  Adams,   O.. 

Dec.    29.  Burlington,  la. 

Ditch  Work,  Dec.  16 
Dec.    29.  Rockwell  City,  la.. 

Drain.  Dec.  23 
Jan.      2.   St.    Paul.  Minn., 

Ditch  Work.  Dec.  23 
Jan.      6.  Houston.   Texas. 

Ditch   Work.  Dec.  23 
Jan.      9.  -Anolca,  Minn.. 

Ditch   Work,  Nov.  25 


Jan.      9.  Houston,  Texas, 

Drainage   Work,  Dec.  In 
Jan.      9.  Delphia,   Ind., 

Drain,  Dec.  23 
Jan.    15.  Mobile,   Ala., 

Dredging,  Dec.  2:; 
Jan.    la.  Mangum,    Okla., 

Railroad   Grading,  Dec.  li. 

Materials,Machines,Supplies,Tools,Etc 

Dec.    23.  Kansas  City,  Mo., 

Pump,   Motor,   Etc.,  Dec.  IC 
Dec.    23.  Pittsburg,  Pa.. 

Refrigerating  Plant,  Etc.,  Dec.  23 
Dec.    28.  Washington,   D.  C, 

Lumber,   Jacks,   ETtc,  Dec.     9 
Dec.    28.  Camaguey,  Cuba., 

Pumping   Plant,   Dec.     !* 
Dec.    28.  Youngstown,  O., 

Water  Meters,  Dec.  23 
Dec.    29.  Chicago,  III., 

Pipe,  Dec.  23 
Dec.    29.  Mare  Lsland.   Cal., 

Locomotive   Ci'anes,  Dec.  23 
Dec.    31.  Washington,   D.   C, 

Powder  Hoists,  Dec.    9 
Jan.      4.  Fort   Monroe,   Va.. 

Engines,   Boilers,  Etc.,  Dec.     9 
Jan.      4.  Washington,   D.    C. 

Steel,  Iron,  Drills,  Etc.  Dec.  IC 
Jan.    15,  Portland,    Ore., 

Portland   Cement,  Dec.     2 
.Ian.    25.  North   Vancouver.    B.   C, 

Road   Machinery,  Dec.  23 
Feb.    22.  Winnipeg,  Man., 

Pump.   Motor,  Dec.     9 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  th. 
notes  being  arranged  alphabetically  b^ 
states: 

Stockton,  Cal.— Until  10  a.  m..  Jan.  5,  by 
.Supervisors  of  San  Joaquin  County,  for  con- 
structing two  steel  draw-span  bridges,  one 
90  ft.,  and  the  other  249  ft.,  with  60-ft.  ap- 
proach span  and  steel  tube  substructure. 

Augusta,  Ga. — Until  noon.  Jan.  12,  by 
Council  Committee  on  Bridges,  at  office  of 
Mayor  Dunbar,  for  constructing  8-span  steel 
bridge  at  Center  St.  Total  length  is  928  ^^ 
ft.  and  estimated  cost  is  $40,000.  Contract 
for  substructure  work  lias  already  been  lei. 
One  span  is  to  be  pivoted  for  a  draw.  Nisbei 
Wingfield,  City  Engineer. 

Indianapolis,    Ind Lentil   10  a.  m.,  Dec.   30. 

by  Albert  Sahm,  County  Auditor,  for  the  fol- 
lowing work:  Retaining  wall  along  west 
bank  of  White  River,  north  of  Morris  St 
bridge:  bridge  over  Fall  Creek  at  Capitol 
Ave.  Indianapolis:  bridge  over  White  Lick 
Creek  in   Wayne  Township. 

Warsaw,  Ind. — Until  Dec.  29.  by  J.  C.  Bea- 
gle. County  Auditor,  for  constructing  bridgi- 
at  Smith   St. 

Wichita,  Kan. — County  Commissioners  ar  ■ 
reported  to  be  calling  for  bids  for  the  follow- 
ing bridge  work:  Two  steel  bridges,  180  f' 
long,  to  be  built  over  Spring  Creek,  one  i:' 
Rockford  Township  and  one  in  Morton  Town- 
ship: 180-ft.  steel  bridge  to  be  built  in  D-- 
lano  Township  over  Cowskin  Creek.  The  old 
steel  from  the  Douglas  .\ve.  bridge  is  to  b' 
used  in  the  construction  of  a  new  bridge 
across  the  Arkansas  River  on  Lawrence  Ave. 
.^Iso  for  a  bridge  to  be  erected  over  Chls- 
holm  Creek  in  Wichita  Township.  The  total 
cost  of  the  bridges  will  be  about  $16,000. 

Granite  Falls,  Minn. — Until  Jan.  6.  by  S 
O.  Tjosvold,  for  building  steel  bridge  on  ii 
judicial  highwa.v. 

Minneapolis,  Minn, — Until  11  a.  m.,  Jan.  11. 
by  Hugh.  R.  Scott,  County  Auditor,  for  re- 
pairing bridge. 

Grenada,  Miss. — Until  Jan.  5,  by  City  Clerk, 
for  constructing  1-span  125-ft.  iron  bridge. 

Handsboro,  Miss. — Until  noon,  Jan.  1,  bv 
City  Clerk,  for  erecting  steel  draw  bridge 
over  Ba\-nu  Hornard. 

Grand  Island.  Neb. — Until  noon,  Jan.  2.  h  • 
G.  H.  Poell.  County  Clerk,  for  constructior 
and  erection  of  wooden  and  metal  bridge:= 
for  county  for  ensuing  year. 

York,  Neb.— Until  Jan.  13.  by  W.  A.  Miller 
County  Clerk,  for  constructing  steel  an' 
wooden  bridges  for  York  County  for  ensuing 
year. 

Cincinnati,  O. — Until  noon.  Jan.  8,  l"' 
County  Commissioners.  Fred.  Drelhs,  Clfirk. 
for  the  following  county  work:  L'nder  Speci- 
fications No.  741 — For  reinforced  concrete  box 
culvert  on  Sharon  .Ave.,  near  Morse  Ave.. 
Glendale.  Springfield  Township. 

Cincinnati,  O. — Until  noon,  Jan.  8.  by  Coun- 
ty Commissioners.  Fred.  Dreihs.  Clerk,  for 
the  following  county  work:  Under  Specifica- 
tions No.  812 — Concrete  bridge  over  raceway 
on   Lock   St.    in    Lockland,    Sycamore   Town- 
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alilp. 


sK.J  for  work  under 
•^iructlon  of  a  con- 
iM  Pike  ovir  Lick 


Cinctnnatl,    O.— I'litll      iiuon.     Jan.      8,      by 

.iiiity  Coinnilsmloni'rH,  Kred.  Dri-lhs,  Clerk, 
...r  work  under  Speclllrullons  No.  704 — Bulld- 
Inn  west  iibulment  of  bridge  on  Shier  Road 
m  Synimes  Township. 

Newark,  O.— Until  noon,  .Ian.  11,  by  Coun- 
ty CdniinlsMloner.-*,  J.  N.  WrlRht,  County 
Auditor,  for  labor  and  material  necessjiry  to 
the  ererilon  of  the  superstructure  for  two 
brldKi-.s;  the  Taylor  Itiuid  bridge  over  the 
South  Kork  of  the  Licking  Creek  In  Union 
Township,  and  the  Columbia  Center  bridge 
on  the  Columbus  Road  In  Lima  Township. 
J.  L.  Gllpatrick,  County  Surveyor. 

Sandusky,  O.— Until  2  p.  m.,  Jan.  4,  by 
Clmilcs  Kubach.  County  -Vudltor,  for  new 
lloor  system  for  Hlllslmrg  Joint  county  bridge. 

Aberdeen,  S.  Dak,-  liuil  Jan.  7,  by  J.  C. 
Dalv.  Countv  Aiulllor,  for  the  ciinstruction  of 
the  fallowing  bridges;  (_)ne  4U-ft.  span  steel 
bridge  between  Sections  l.'i  and  23,  Township 
121,  Range  tJS;  one  ,'>U-ft.  span  steel  bri.ige  on 
section  line  between  Sections  19  and  20. 
Township  122,  Range  S2;  one  60-ft.  span  sieei 
bridge  on  stn'tlon  line  between  Sections  27 
and  34,  Township  122,  range  61:  one  150-ft. 
steel  bridge  one  mile  west  of  Hecla,  16-ft. 
roadway. 

Buildings. 

Bids  are  asked  on  following  work,  tne 
notes  being  arranged  alphabetically  oy 
states: 

Oakland,  Cal.  -Until  8  p.  m.,  Dec.  28,  by 
Board  of  Kducatlon,  J.  W.  McCIymonds,  Sec- 
retarv,  for  making  alterations  to  the  Lincoln 
School  Building  and  to  the  Washington 
School  Building.  Galloway  &  Markwart,  En- 
gineers,   Balboa   Bldg.,   San   Francisco. 

Washington,  D.  C— Until  11  a.  m.,  Jan.  9. 
by  Bureau  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  extensions  to 
galleries  at  Building  No.  102,  U.  S.  Navy 
Yard.   Washington. 

Key  West,  Fla.— Until  11  a.  m.,  Jan.  9,  by 
Bureau  Y'ards  and  Docks,  Navy  Department. 
Washington.  D.  C,  for  constructing  a  con- 
crete and  steel  storehouse  .building  at  the 
Naval  Station,  Key  West. 

Covington,  Ky, — Until  noon,  Dec.  28,  by 
Lyman  Walker,  Farmers  and  Traders  Bank 
Bldg..  Covington,  Architect  Board  of  Educa- 
tion, for  various  branches  of  work  necessary 
to  complete  the  new  public  school  building 
In  Austinbuig. 

Portland,  Me, — Until  10  a.  m.,  Jan.  23.  by 
Capt.  F.  J.  Morrow,  Constructing  Quarter- 
master, U.  S,  A.,  Portland,  Me.,  for  con- 
structing, plumbing,  heating,  electric  wiring, 
etc.,  of  barracks,  officers'  quarters,  non-com- 
misisoned  oflicers'  quarters,  firemen's  quar- 
ters anil  a  liandstand  at  Forts  Williams  and 
McKlnley,  Maine. 

Kansas  City,  Mo.— Until  11  a.  m.,  Dec.  29. 
by  Samuel  A.  Boyer,  County  Clerk,  for  con- 
structing power  house,  laundry  building,  and 
smoke  stack,  at  the  Jackson  County  Home 
for  the  Aged  and  Infirm  (at  County  Farm, 
near  Little  Blue).  Smith  &  Rea,  Arcliitects. 
722  Dwight  Bldg.,  Kansas  City, 

Boston,  Mass. — Until  Jan.  2  (readvertise- 
ment,\  by  Special  Court  House  Commission, 
for  enlarging  Suffolk  County  court  house. 

Springfield,    Mass Until   3   p.    m.,   Jan.    20. 

by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  L).  C.,  for  construction, 
complete,  of  the  extension  to  the  U.  S.  Post 
Office  and  Custom  House  at  Springfield. 

Brooklyn,  N,  Y.— Until  11  a.  m.,  Dec.  28, 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  New  York,  for  repairs,  alterations. 
etc.,  to  a  number  of  public  school  buildings  in 
the   BonMigh  of  Brooklyn. 

New  York.  N.  Y.— Until  11  a.  m.,  Jan,  5,  by 
Board  of  Water  .Supply,  2',i9  Broadway,  for 
constructing  three  Held  otfice  buildings,  three 
horse  sheds  and  one  stable  in  the  Ksopus 
Division  of  the  Catskill  Aqueduct  In  the 
towns  of  Olive  and  .Marbletown,  Ulster 
County. 

New  York,   N.   Y Until   11   a.   m..   Dec.   28. 

by  C.  H.  J.  Snyder.  Superintendent  of  School 
Buildings,  for  Installing  electric  equipment  in 
new  Public  .School  No.  114  on  James,  Oak 
and  Oliver  Sts. 

New  York,  N.  Y,— Until  10  a.  m.,  Dec,  29, 
by  Theodore  A.  Bingham.  Police  Commis- 
sioner, for  labor  and  materials  required  in 
making  and  completing  electric  light  and 
power  installation  throughout  the  Police  De- 
partment   stable.    Lis   and    l.oo    East    32d    St. 

New  York,  N.  Y.— Until  10:30  a.  m.,  Dec. 
28.  by  Nicholas  .1.  Hayes,  Fire  Commissioner, 
for  repairs  to  heating  systems  of  a  number 
of  quarters  of  fire  companies. 

Fort    Meade,    S.    Dak, — Until   10  a.    m.,    Jan. 


18,  by  Capt.  L.  C.  Scherer,  Constructing  Q. 
.M..  for  constructing  hay  »hcd  at  this  port, 

Reglna,  Sask.— Until  1  p.  m.,  Dec.  26,  by 
F.  J.  Robinson,  Deputy  Commissioner  De- 
partment Public  Works,  for  erection  of  a 
lanil  titles  building,  at  ,Sjiskaloon.  ,Saskatche- 
wuti. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Pensacola,  Fla.— Until  noon,  Jan.  IS,  by 
Board  Public  Works,  Lee  Danlell.  Chairman, 
for  constructing  634,000  sq.  ft.  of  concrete 
sidewalks.  L.  Earle  Thornton,  City  Engi- 
neer. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Bluffton,    Ind.— Until   10  a.    m..   Dec.   30,   by 

0.  D.  Garrett.  County  Auditor,  for  construct- 
ing following  gravel  and  macadamized  roads: 
Liberty  Township,  one  road,  5,276  ft.  long; 
Union  Township,  four  roads,  5,293,  1,577,  17,- 
770  and  15,753  ft.:  Jefferson  Township,  five 
roads.  15.560.  9,680,  15,280,  7,935  and  13,276 
ft.:  Jjancaster  Township,  two  roads,  5,355 
and  1(1.615  ft.:  Nottingham  and  Chester 
Townsliips,   one  road,   10,670  ft. 

Brownstown,    Ind Until    1    p.    m.,    Jan.    5, 

by  11.  W.  Wacker,  County  Auditor,  for  con- 
structing 7.666  ft.  of  gravel  road  in  Salt 
Creek  Township.  Also  for  10,712  ft.  of  gravel 
road  in  Jackson  Township,  and  5,300  ft.  of 
gravel  road  in  Hamilton  Township. 

Columbus,  Ind, — Until  10  a.  m.,  Jan.  4,  by 
John  M.  Davis,  County  Auditor,  for  con- 
structing 13.160  ft.  of  gravel  road  in  Harri- 
son Township. 

Covington,  Ind. — Until  1:30  p.  m.,  Jan.  5, 
by  W.  B.  Gray.  County  Auditor,  for  con- 
structing 12,000  ft.  ot  gravel  road  in  Wabash 
Township. 

Delphi,  Ind. — Until  noon,  Dec.  31,  by  M.  &'. 
Haun.  County  Auditor,  for  constructing  two 
gravel  roads. 

Greenfield,  Ind, — Until  10  a.  m.,  Jan.  4,  by 
Charles  H.  Troy,  County  Auditor,  for  im- 
provement of  public  highway  in  Center 
Township:  also  for  similar  work  in  Brown 
Township. 

Hartford  City,  Ind. — Until  2  p.  m..  Jan.  4, 
by  L.  W.  Daugherty,  County  Auditor,  for 
constructing  macadam  road  between  Wash- 
ington and  Licking  Townships;  also  for  con- 
structing macadam  road  in  Licking  Town- 
ship, 

Huntington,  Ind. — Until  Jan.  4,  by  B.  B. 
Engle,  County  Auditor,  for  improvement  of  a 
road  in   Brown  Township. 

Indianapolis,  Ind. — Until  10  a.  m.,  Dec.  3D, 
by  Albert  Sahm,  County  Auditor,  for  con- 
structing retaining  wall  and  repairs  to  Three 
Notcli  Road  in  Perry  Township. 

Kokomo,  Ind.— Until  2  p.  m.,  Dec.  31,  by 
Wni.  L.  Benosn.  County  Auditor,  for  con- 
structing gravel  road  in  Liberty  and  Howard 
Townships. 

Lebanon,  Ind. — Until  1  p.  m.,  Jan.  5,  by  B. 
F.  Herdrich.  County  Auditor,  for  constructing 
a  gravel  road. 

Madison,  Ind. — Until  1  p.  m.,  Jan.  6,  by  G. 
F.  Crozier,  County  Auditor,  for  grading, 
draining  and  macadamizing  5.6  miles  of  road 
in  Monroe  Township.. 

Muncie,  Ind. — Until  10  a.  m.,  Jan.  6,  by 
Joseph  E.  Davis,  County  Auditor,  for  improv- 
ing two  highways  in  Delaware  Township; 
also  for  improvement  of  two  highways  in 
Centre   Township. 

Rushville,  Ind. — Until  2  p.  m.,  Jan.  4.  by 
.■\.  L.  ^\'inship.  County  Auditor,  for  grading, 
draining  and  macadamizing  road  in  Rush- 
ville  Township. 

Sullivan,  Ind. — Until  noon,  Jan,  5,  by  Ben. 
C.  Crowder.  County  Auditor,  for  construct- 
ing 4.350  ft.  of  stone  road  in  Hamilton 
Township. 

Terre  Haunte,  Ind, — ITntil  11  a.  m.,  Jan. 
4,  by  N.  G.  Wallace,  County  Auditor,  for 
improvement  ot  a  road  in  Honey  Creek 
Township. 

Tipton,    Ind. — Until   2:30    p.    m.,    Jan.    5.    by 

1.  F.  Bnrlow.  County  Auditor,  for  construct- 
in.g  gra\cl  road. 

Tipton,  Ind.  —  I'ntll  10  a.  m..  Jan.  4,  by  J. 
F.  Barlow.  Count\-  .\vidltor,  fur  constructing 
15  gravel  roads. 

Wabash,  Ind,— Until  1:30  p.  m..  Jan.  5,  by 
J.  P.  Noftzgcr,  County  .Auditor,  for  improve- 
ment  of   four  gr.ivel   roads. 

Washington,  Ind, — I'ntll  2  p.  m.,  Jan.  5. 
by  Thos.  Nugent,  County  Auditor,  for  con- 
structing five   gravel  roads, 

Wllllamsport,  Ind.— Until  1  p.  m.,  Jan.  4. 
by  Robert.  L.  Winks,  County  Auditor,  for 
constructing  gravel  road  in  Liberty  'Town- 
ship. Also  for  improvement  ■jf  a  road  In 
Pine   Township. 


Rockvllle,  Md.  Until  noon,  Jan.  12,  by 
County  Commissioners,  Robt.  G.  Hilton, 
Clerk,  for  grading  and  macadamizing  about 
3'^    miles  of  road. 

Salisbury,  Md,— Until  noon,  Dec.  29,  by 
County  Commissioners,  Thomas  Perry,  Clerli, 
for  grading  and  shell  macadamizing  about 
1%  miles  of  road.  H.  M.  Clark,  Road  Engi- 
neer. 

Mount  Pleasant,  Mich.— Until  8  p.  m.,  Jan. 
4,  by  .Vugustus  Borden.  City  Clerk,  for  pav- 
ing with  asphalt  or  macadam  on  .Main  St. 
Otficial  advertisement  will  be  found  else- 
where  in    this  Issue. 

Kansas  City,  Mo Until  11  a.  m.,  Dec.  31, 

by  ,lames  L.  Darnell.  City  Engineer,  for 
grading  on  14th  St, 

Kansas  City,  Mo — Until  3  p.  m.,  Dec,  28, 
by  Park  Commissioners,  Frank  P.  Gossard. 
Secretary,  for  constructing  single  curb  on 
both  sides  of  39th  St. 

Flemington,  N,  J.— Until  10  a.  m.,  Jan. 
14,  by  .lolin  W.  Sharp,  Director  County 
Freeholdeis,  for  macadamizing  30,979  ft.  of 
road.  Grant  Davis,  County  Engineers, 
White  House,  N.  J. 

Brooklyn,  N,  Y,— Until  U  a.  m.,  Dec.  30, 
by  Bird  .S.  Coler,  Borough  President,  for  Im- 
provement ot  a  number  of  streets  by  regu- 
lating and  repavlng  with  granite  and  as- 
phalt. 

Long   Island   City   (L.   I.),   N.  Y -Until  Dec. 

30,  by  Lawrence  Gresser,  Borough  Presi- 
dent, for  constructing  sidewalks  and  for  re- 
paving  with  granite  blocks. 

Canton,  O, — Until  noon,  Dec.  29,  by  Board 
Public  Service,  C.  A.  Zellers,  Clerk,  for 
paving  portion  of  West  5th  and  other 
streets. 

Hobart,  Okla.— Until  8:30  p.  m.,  Dec.  30, 
by  Jesse  Field,  City  Clerk,  for  47,500  sq.  yds. 
ot  asphalt  paving  and  guttering  and  curb- 
ing.    O.   E.  Noble.  City  Engineer. 

Humboldt,  Tenn. — Until  3  p.  m.,  Jan.  1, 
by  N.  A.  Senter.  .Ma.vor.  for  grading,  gravel- 
ing and  guttering  streets. 

Olympia,   Wash Until  5  p.   m.,   Feb.   1,   by 

James  R.  Derer.  City  Clerk,  for  constructing 
about  6,000  sq.  yds.  vitrified  brick  or  creo- 
soted  wood  block  pavement.  Official  adver- 
tisement. Will  be  found  elsewhere  in  this 
issue. 

Sewers. 

Bids  are  asked  on  following  work.  th« 
notes  being  arranged  alphabetically  by 
states: 

Valparaiso,  Ind.— Until  Jan.  8,  by  City 
Clerk,   for  constructing  sewer, 

Winchester,  Ind, — Until  7:30  p.  m.,  Jan.  6, 
by  S.  D.  Fox,  City  Clerk,  for  constructing 
lateral  sewer. 

Canton,  O. — Until  Dec.  29,  by  Board  Pub- 
lic Service.  C.  A.  Zellers.  Clerk,  for  con- 
structing several  pipe  sewers. 

Youngstown,  O. — Until  noon.  Dec.  28.  by 
Board  Public  Service.  W.  H.  McMillin, 
Clerk,  for  labor  and  materials  for  sewering 
Canton  St.,  from  Bellevlew  Ave.  to  South 
Ave. 

Zanesville,  O — Until  noon,  Dec,  28,  by 
Board  Public  Service,  J.  T.  Hahn,  Clerk,  for 
labor  and  material  for  constructing  storm 
pipe   sewers    in    Ohio,    Indiana   and    Virginia 

Sts. 

Danville,  Pa, — Until  noon,  Jan.  14,  by 
Trustees  State  Hospital  for  the  Insane,  Dr. 
H.  B.  Meredith,  Superintendent,  for  con- 
structing sanitary  sewer  system,  consisting 
of  about  7,500  ft.  terra  cotta  pipe  sewer,  8 
to  15  in.:  also  for  constructing  a  sewage  dis- 
posal plant,  consisting  of  concrete  sedimen- 
tation tanks,  sprinkling  and  sand  filters,  12- 
in.  cast  iron  force  main  and  the  electrically- 
driven  and  automatically-controlled  centrifu- 
gal sewage  pumps,  etc.  Albright  &  Mebus, 
Engineers,  908  Land  Title  Bldg.,  Philadel- 
phia. 

Polk,  Pa.— Until  2  p.  m..  Jan.  13,  by  Trus- 
tees State  Institution  tor  the  Feeble  Minded, 
John  A.  Wiley,  Secretary,  tor  constructing 
sewage  disposal  plant.  J.  A,  Murdoch  is 
Superintendent. 

Houston,   Tex Until   4   p.    m..    Dec.    28.   by 

City  Secretary,  for  connection  of  South  End 
sewer  lift  with  the  sewer.  Certified  check 
for  $250  requiied  with  bid.  H.  B.  Rice, 
Mayor,  • 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Leesburg,  Fla, — Until  7:30  p.  m.,  Jan.  5. 
by  L.  .M.  .Johnson,  Town  Clerk,  for  water 
works  and  electric  light  plant.  Official  ad- 
vertisement elsewhere  in  this  Issue. 
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Louisville,  Ky.— rntil  Jan.  2.  by  Board 
Public  Works,  for  installing  63  fire  hydrants. 

Pittsburg,  Pa. — Until  10  a.  m..  Dee.  29.  by 
James  P.  Shaw.  Director  of  Charities  and 
Correction,  511  Fourth  Ave.,  for  laying  water 
pipe  lines,  for  Are  protection  system,  at 
City  Home,  Marshalsea,  P.  C,  C.  &  St.  L. 
Ry. 

Markdale,  Ont.— Until  6  p.  m..  Dec.  28,  by 
A.  Macpherson,  Village  Clerk,  for  the  con- 
struction of  the  several  portions  of  a  munic- 
ipal water  works  system  as  follows:  A — 
Furnishing  and  delivering  cast  iron  pipe  and 
accessories  comprising  2,ii00  ft.  of  8-in.  pipe, 
3,100  ft.  of  6-in.  pipe.  10.000  ft.  of  4-in.  pipe 
and  under.  B — Hauling  and  laying  the  fore- 
going. C — Furnishing  and  laying  either 
stand  pipe  or  elevated  tank  of  about  .50,000 
gallons  capacity.  C.  H.  Mitchell,  Engineer, 
Traders   Bank  BIdg.,  Toronto,   Ont. 

Oakville,  Ont.— Until  Dec.  31,  by  A.  S. 
Chisholm,  Chairman  Board  of  Water  and 
Light  Commissioners,  for  laying  of  approxi- 
mately 1.000  lin.  ft.  of  S-in.  cast  iron  Intake 
pipe,  in  Liike  Ontario,  for  the  water  works 
system.  Pipe  and  neo  ssary  flexible  joints 
will  be  furnished  by  the  Commission;  lead, 
etc.,  by  the  contractor.  Willis  Chipman. 
Engineer,  Toronto,   Ont. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
stales: 

Mobile,  Ala.— Dredging. — Until  11  a.  m., 
Jan.  15.  by  Major  H.  Jervey,  U.  S.  Engrs., 
for  dredging  in  harbor  at  Mobile,  Ala. 

Delphi,  Ind.^Drain. — Until  Jan.  9,  by  J. 
D.  Zartnian.  Superintendent  of  Construction. 
at  law  ofRce  of  Hanha  &  Hall.  Delphi,  for 
constructing  drain  in  Jefferson   Township. 

Rockwell  City,  la.— Drain. — Until  Dec.  29. 
by  B.  E.  Stonebraker.  for  constructing  tile 
drain. 

Winchester,  Ind. — Ditch  Work. — Until  10:30 
a.  m..  Dec.  24,  by  A.  L.  Wriglit,  Commis- 
sioner, for  material  and  labor  for  construct- 
ing two  drainage  ditches. 

St.  Paul,  Minn. — Ditch  Work. — Until  Jan. 
2.  S.  G.  Iverson.  Secretary  State  Drainage 
Commisison,  for  constructing  state  ditch  at 
Gun  Lake,  requiring  332,000  cu.  yds.  of  ex- 
ca\  ation. 

Adams,  O.— Ditch. — Until  10  a.  m.,  Dec. 
26.  bv  James  R.  Marker,  County  Engineer. 
Greenville,  O.,  for  constructing  Ditch  No. 
696  in  Adams  and  Wayne  Township.  Esti- 
mated  cost  is   $1,121. 

Houston,  Tex.— Ditch  Work. — Until  3  p.  m., 
Jan.  6.  bv  Commisisoners  of  Harris  County 
Drainage  District  No.  1  at  office  of  George 
F.  Horton,  Drainage  Engineer,  Houston,  for 
the  entire  work  or  for  any  division  or  sec- 
tion thereof  for  approximately  350.000  cu. 
yds.  of  ditching,  depth  4  to  5  ft.,  base  4  to 
20  ft.,    with  1  to  1   slope. 


Miscellaneous. 

Bids  are  asked  on  following  work, 
notes  being  arranged  alphabetically 
states: 


the 
by 


Boston,  Mass. — Subway  Work. — Until  noon, 
Dec.  29.  bv  Boston  Transit  Commission.  B. 
Leighton  Beal.  Secretary.  15  Beacon  St.,  for 
enlarging  Haymarket  Sq.  station  and  sub- 
way, and  building  sub-passageway  to  the 
Union-Friend  station. 

New  York.  N.  Y. — Pressure  Tunnel. — Until 
11  a.  m..  Jan.  7  (readvertisement).  by  Board 
of  Water  Supply,  Thomas  Hassett,  Secre- 
tary, 299  Broadway,  for  Contract  36  for  the 
construction  of  the  north  half  of  the  Wall- 
kill  pressure  tunnel,  a  tunnel  in  rock  cross- 
ing under  the  valley  of  the  Wallkill  River, 
with  three  shafts  350  to  480  ft.  in  depth,  and 
a  short  stretch  of  plain  concrete  conduit, 
known  as  cut-and-cover  aqueduct,  and  for 
Contract  37  for  the  construction  of  the  south 
half  of  the  Wallkill  pressure  tunnel,  with 
three  shafts  350  to  400  ft.  in  depth,  and  a 
short  stretch  of  plain  concrete  conduit, 
known  as  cut-and-cover  aqueduct.  The 
pressure  tunnel  will  be  circular.  14iA  ft.  in- 
side diameter,  and  the  aqueduct  17  ft.  high 
bv  17V'  ft.  wide  inside.  The  work  is  located 
in  the"  towns  of  New  Paltz  and  Gardiner, 
Ulster  County.  New  York. 

Columbus,  O. — Laving  Track.  Etc. — Until 
noon.  Dec.  30.  by  Board  Public  Service.  E. 
W.  Hirsch,  Secretary,  for  furnishing  labor 
and  material  for  laying  and  ballasting  rail- 
road tracks  adjacent  to  the  Scioto  River. 
Contract  No.  5.  improved  garbage  disposal. 
The  work  consists  of  laying  and  ballasting 
1.500  lin.    ft.   of  railroad  tracks. 

Portsmouth,  O.— Street  Lighting. — Until 
noon.  Jan.  7.  by  Board  Public  Service.  Mar- 
tin W.  .McMahon.  Clerk,  for  the  lighting  of 
the    streets,    alleys    and    public    places    with 


electricity,  gas,  gasoline,  alcohol  or  other 
illuminating  medium  for  a  period  of  three, 
six  or  ten   years. 

Tennycape,  N.  S. — Breakwater  Extension. 
— Until  4  p.  m.,  Jan.  4,  by  Nap.  Tessler, 
Secretary  Department  Public  Works,  Otta- 
wa, Ont.,  for  construction  of  an  extension 
to  the  breakwater  at  Tennvcape,  Hants 
County.  N.   S. 

Kingston,  Ont. — Masonry.  Concrete  Piles. 
Etc. — Until  4  p.  m.,  Jan.  7,  by  Nap.  Tessler, 
Secretary  Department  Public  Works,  Otta- 
wa, Ont.,  for  the  construction  of  block  and 
mass  concrete,  dry  masonry  walls,  renewal 
of  old  foundation  timbers  of  pile  pier  and 
widening  of  pile  pier  in  front  of  Royal  Mili- 
tary College  at  Kingston. 

Materials, Machines, Supplies, Tool, Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Mare  Island,  Cat. — Locomotive  Cranes. — 
l-'ntti  Doc.  29.  by  Bureau  Supplies  and  Ac- 
counts. Navy  Department.  M'ashington,  D. 
C.  for  furnishing,  under  Sichedule  657,  three 
steam  locomotive  cranes  for  U.  S.  Naval 
Staiii.n   at   Mare  Island. 

Chicago,  III. — Pipe. — Until  11  a.  m.,  Dec. 
29.  by  Department  Public  Works,  200  Ran- 
dolph St..  for  furnishing  and  delivering  to 
the  city  at  the  city  pipe  yards  approximate- 
ly 5.590  tons  of  cast  iron  water  pipe,  6,  S 
and   12   in.   in  diameter. 

Youngstown,  O. — Water  Meters. — Until 
Dec.  28.  by  Board  Public  Service.  W.  H. 
McMillin.  Clerk,  for  furnishing  200  water 
meters. 

Pittsburg,  Pa. — Refrigerating  Plant.  Etc. — 
Until  10:30  a.  m..  Dee.  23.  by  Edward  G. 
Lang.  Director  Department  Public  Safety. 
6th  Ave.  and  Cherry  Alley,  for  furnishing 
one  refrigerating  plant  complete,  for  the 
Bureau  of  Health;  for  furnishing  three  fifth- 
size  double  pump  steam  fire  engines;  for 
furnishing  one  city  truck:  for  furnishing  one 
combination  chemical  and  hose  wagon;  for 
furnishing  one  combination  chemical  and 
hose  reel,  for  the  Bureau  of  Fire. 

North  Vancouver,  B.  C. — Road  Machin- 
ery.— Until  noon.  Jan.  25.  by  Alex.  Philip. 
Clerk  Municipal  Council,  for  road  machin- 
ery as  follows:  Compound  steam  10-ton  road 
roller,  with  scarifier  attached;  hand  truck 
for  fuel,  oil  and  tool  tender  for  roller;  water- 
ing cart  with  distribution  pipe  and  suction 
hose;  traveling  van  and  two  traction  wagons 
of  four  tons  capacity;  portable  compound 
toggle  knapping  motion  stonebreaker,  with 
screens,  elevating  and  loading  machinery; 
electric  motors,  with  belt  and  belt  attach- 
ments for  driving  the  stonebraeker,  etc.; 
air  compressor  of  sufficient  capacity  to  sup- 
ply air  for  driving  three  pneumatic  2>4-in. 
drills,  an  air  receiver  of  34  cu.  ft.  capacity, 
with  necessary  connections  and  pipes  and 
three  150-ft.  lengths  of  armored  %-in.  hose 
suitable  for  the  pressure;  three  Sullivans  or 
Little  Giant  Rock  214 -in.  drills  with  tripods, 
weights  and  complete  set  of  drills  each;  a 
Murphv  air  hammer  rock  drill,  with  com- 
plete outfit.  Specifications,  etc.,  with  Don- 
ald Cameron.  District  Engineer. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Monrovia,  Cal. — Bridge. — California  Orna- 
mental Brick  Co.,  Los  Angeles,  Cal.,  at  $5.- 
280,  for  constructing  concrete  bridge  over 
Santa  Ana.   work  for  county. 

Denver,  Colo. — Viaduct. — Milwaukee  Bridge 
Co.,  Milwaukee.  Wis.,  at  about  $287,430,  for 
the  erection  of  the  steel  work  of  the  20th 
St.  viaduct  for  the  city.  About  3.900  tons  of 
structural  steel  will  be  used,  costing  $73.70 
per  ton.  Contract  for  the  hand  railing  was 
let  to  L.  Schreiber  &  Sons  Co..  Cincinnati. 
O.  This  is  the  contract  reported  a  short 
time  ago  as  having  been  let  to  the  American 
Bridge  Co  H.  S.  Crocker  is  Engineer  in 
Charge. 

Covington,  Ga.— Sewers.  Water  Works. — 
General  Construction  &  Contracting  Co..  At- 
lanta. Ga..  for  constructing  sewer  and  water 
systems  for  which  $60,000  bond  issue  has 
been  voted.  Work  will  be  done  under  super- 
vision of  J.  B.  McCrary.  Consulting  Engi- 
neer, the  material  to  te  purchased  by  the 
cit.v. 

Atlantic,   la Bridge  Work.— S.   G.  Hunter. 

for  building  bridges  for  county  for  ensuing 
year.       ^ 

Ocilla.  Ga.— Railroad  Work.— R.  S.  Tal- 
mage,  Ocilla,  Ga..  for  constructing  Ocilla 
Southern  Ry.,  from  Ocilla  south  to  Allapaha, 
17  miles. 

Fitzgerald,  Ga.— Sewer  System. — Sullivan 
&     Long.     Bessemer,    Ala.,     for    constructing 


sewer  system   tor  this  city.     J.   C.   Anderson, 
City  Engineer.     Bids  were  opened  Dec.  15. 

Jerseyvllle,  111.— Pumping  Station. — The 
contract  for  the  construction  of  the  pumping 
station  for  the  Nutwood  Drainage  and  Levee 
District  in  Jersey  and  Greene  Counties,  111., 
has  been  let  to  the  Arbuckle-Ryan  Co.,  To- 
ledo,  O. 

Pontiac,  Ml.— Bridge. — Burnham  &  Sons. 
Bloomington,  III.,  for  erecting  new  steel 
bridge  over  river  for  Bloomington,  Pontiac 
&  Joliet  Electric  Ry. 

Urbana,  III. — .Moving  Bridges.  —  Decatur 
Bridge  Co..  Decatur.  III.,  at  $358  each,  for 
moving    these    bridges    for    this    town. 

La  Fayette,  Ind.^-Gravel  Road. — Monroe 
Thompson,  at  $4.4S5.  for  constructing  the 
Bender  gravel  road   In   Shelby  Township. 

Princeton,  Ind. — Bridges. — Indiana  Bridge 
Co..  .\luncie.  Ind..  at  $14,790.  for  constructing 
26  iron  and  steel  bridges  with  concrete  floors 
for  county;  A.  P.  Eigenmann.  Rockport,  Ind., 
at  $6,342,  was  awarded  the  contract  for  seven 
bridges. 

Wichita,  Kan.— Bridges— C.  E.  Carr,  at 
$2,025,  for  4U0  ft.  pile  bridge  In  Viola  Town- 
ship, at  $1,500  for  300  ft.  bridge  in  Morton 
Township,  and  at  $400  for  SO  ft.  pile  bridge 
in   Waco   Township,   all   for   the   county. 

Corbln,  Ky. — Railroad  Work.— Edington, 
Griffiths  &  Co..  Knoxville.  Tenn.,  for  com- 
pleting the  .Madisonville,  Hartford  &  Eastern 
R.  R.  This  road  commences  near  Corbin. 
Ky.,  and  is  35  miles  long.  A  large  part  of 
the  road  was  constructed  prior  to  October, 
1907,  when  work  was  shut  down. 

Louisville,  Ky — Sewer. — Paul  &  Kershner, 
Dayton,  O.,  at  about  $15,000,  for  construct- 
ing 29th  St.  sewer.  Sewer  is  to  be  2.768  ft. 
long. 

Springfield,  Ky.  —  Bridge.  —  Champion 
Bridge  Co.,  Wilmington,  O.,  at  $6,500,  for 
constructing  steel  bridge  over  Beech  Fork 
at   Fredericktown   for  the  county. 

Delphi,  Ind. — Gravel  Roads.  Fill— Justice 
&  McGreevy,  at  $5,100  for  constructing  Reef 
gravel  road  and  at  $7,106  for  the  Kingery 
gravel  road;  John  M.  McGreevy,  at  27.9  eta. 
per  cu.  yd.   for  making  fill  at  Camden  Arch. 

Pulaski,  Ind. — Road  Work. — Jacob  Quigley, 
Pulaski,  at  $5,000  for  improvement  of  road 
for  county.  Putnam  County — Bridges. — O. 
O.  McDonald,  at  $1,200.  for  constructing  two 
bridges  for  countj'. 

Clinton,  Ind. — Read  Work. — Contracts  for 
road  work  in  Clinton  Countv  have  been  let 
as  follows:  V.  O.  Clark,  Hillsburg,  Ind.,  for 
construction  of  two  gravel  roads,  15,834  and 
10.616  ft.  in  length,  at  $10,010.  The  Frank- 
fort Construction  Co.,  Frankfort,  Ind..  for 
construction  of  two  gravel  roads.  12.166  and 
15,774  ft.,  at  $9,300.  Giles  D.  Knapp.  Frank- 
fort, Ind..  for  a  gravel  road  7.914  ft.  in 
length,  at  $3,261.  Kelly  Bros.,  Frankfort. 
Ind..  for  a  gravel  road  5,285  ft.  in  length, 
at  $1,986. 

M uncle,  Ind. — Road  Work. — Luther  Manor, 
Redkey.  Ind..  at  $8,212.  for  constructing  two 
roads  for  Delaware  County;  Geor.go  Saun- 
ders. MunciP.  Ind..  at  $1,300.  for  improving 
two   highwa\s. 

Mount  Vernon.  Ind. — Road  Work. — Con- 
tracts for  read  work  in  Posey  County  have 
been  let  as  follows:  Henry  C.  Eigenmann. 
Rockport,  Ind..  at  $11,250.  for  two  highway 
extensions;  Clark  C.  White.  Boonville,  Ind.» 
at   $25,800.   fr.r  three  highway  extensions. 

Huntington,  Ind. — Gravel  Roads. — Garrett 
&  Brenneman.  Bluffton.  Ind..  at  $12,820.  for 
constructing  two  gravel  roads  in  Hunting- 
ton   County. 

Springfield,  Mass. — Dam.  Reservoir. — Cole- 
man Bros..  15  Court  Sq..  Boston,  Mass.,  for 
construction  of  Borden  Brook  Reservoir  and 
dam.  Little  River  Water  Supply  Contract  No. 
5.  Contract  was  let  Dec.  16  by  Water  Com- 
missioners. E.  E.  Lochridge,  Chief  Engineer, 
and  includes:  10.000  cu.  yds.  earth  excava- 
tion. 4.000  cu.  yds.  rock  excavation.  35,000 
cu.  yds.  rolled  embankment.  3.000  cu.  yds. 
gravel  fill.  3.000  cu.  yds.  top  soil  replaced. 
1.700  cu.  yds.  concrete  masonry.  8.000  sq.  yds. 
slope  paving.  3.000  lin.  ft.  stone  wall,  placing 
c.-i.  pipe,  grates,  etc..  gate-house  and  ap- 
purtenances. 1.500  lin.  ft.  macadam  roadway. 
17.000  lin.  ft.  common  roadway,  clearing 
reservoir  site. 

Crookston,  Minn. — Bridge.  —  Minneapolis 
Bridge  &  Iron  Co..  Minneapolis.  Minn.,  at 
$14,730.  for  constructing  steel  bridge  to 
.Sampson's  addition  for  city. 

Little  Falls,  Minn.— Bridge.  —  Hewett 
Bridge  Co..  .Minneapolis.  Minn.,  at  14.950.  for 
constructing  140  ft.  steel  bridge  on  stone 
piers  over  Long  Prairie  River  near  Motley 
for  county. 

Jackson.  Miss. — Postoffice. — H.  A.  Bishop, 
21S  I.a  Salle  St..  Chicago.  III.,  at  $40,670,  for 
constructing  U.  S.  Postoffice  here. 

Kansas  City,  Mo. — Viaduct. — A.  M.  Blodg- 
ctt  Construction   Co..   for  steel  and  concrete 
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Mill  i.     fi>r   ihi'  I  •.■ninii'iil:il    liiiproV''- 

III.  il.iM     VliUlUi  I     UVIT    till-     H>U     LIlU' 

lia  '111    St.      Till'    H1ih1k.II    rdiiipiiiiy 

III  ii..v\    I'liiliini:  llio  iipi'iiuiches  uiuliT  a  >.(m- 
tnicl  l*-t  (t  inontti  aK<>- 

St.  Joseph.  Mo. — Stiiil  GrnUliiK.  Sewor.— 
M.  Oi8lplli>.  at  Jl.li;:'.  for  Kiaclliit;  im  .Inm-.^ 
St.:  J.  II.  Ilailinaii  fi^r  sraillng  nn  lilitli  SI. 
iiiul  I91I1  St.:  ami  i:.  K.  ■MiKiiory  for  oon- 
alruclIiiK  wrwor  in  I»istrlrt  No.  67, 

St.  Louis.  Mo.— Sihiinl  House. — Wall  Bros., 
for  iTiTtliiK  iK'w  Iliiiiiholdt  school  at  9th  and 
Sidney  Sts. 

St.  Louis,  Mo.— Rullillng  Work.— J.  W. 
Wilson  &  Si>n.  Odd  Kcllows'  BldR..  St.  Louis, 
for  the  cri-Ttlon  of  the  Soulard  Branch  11- 
liniry.  to  occupy  the  southwest  corner  of 
7th    and    Soulard    Sts. 

Plattsmouth,  Neb.-BrldKe  W'ork.— Ne- 
bniska  t'onstructlon  Co.,  Lincoln,  Neb.,  for 
constructInK  steel  bridtses  for  ensuing  year 
for  Cass    County. 

Salem,  N.  J. — Oravel  Road.— J.  S.  Fisher 
&  Son.  Clayton.  N.  .1..  at  J10.973.  for  con- 
structInK ;!.:U  miles  of  gravel  road  for  county. 
Binghampton,  N.  Y.— Sewer.— John  Tyne. 
at  $1.1.71.  for  constructing  Ireland  Ave. 
sewer. 

Syracuse,  N.  Y.— Paving.- Long  &  Haney 
for  constriictiiiK  tar  iimcadam  on  Howard 
St. 

Kent,  O Railroad  Work.— Carter  Con- 
struction Co.,  Indianapolis.  Ind..  for  track- 
laying  for  the  Lake  Krlc  &  Pittsburg  R.  R., 
projected  to  connect  Cleveland  and  Youngs- 
town  bv  a  direct  route.  Grading  has  been 
completed  from  .Milt  Creek  Junction,  near 
Cleveland,    to  Kent. 

Syracuse,  N.  Y.— Building  Work.— Con- 
tracts for  remodeling  the  building  in  Court 
St.  to  be  sued  foi  a  truant  scliool  were  let 
as  follows;  John  W.  Gee  &  Son.  carpenter 
work:  Fred  L'lOstiange.  mason  work;  John 
R.  Walsh,  plumbing,  and  Maurice  F.  Lane. 
painting. 

Dayton,     O Sewer. — George     Hecker,     at 

$4.1,il.    for    constructing    storm    water    sewer 
in   Wyoming  St. 

IHamilton,  O.— Sewers.— Bennett  Construc- 
tion Co..  Cincinnati,  O..  at  $15,765,  for  con-. 
Btructing  Llndcnwald  storm  sewer;  J.  H. 
Trunck.  Hamilton,  at  $2,530,  for  constructing 
storm  sewer;  Garver  Construction  Co.,  Ham- 
ilton, at  $1.St5,  for  constructing  Wayne  St. 
storm  sewer. 

Mill  Creek,  Okla.— School  House. — M.  J. 
Gill  Construction  Co.,  Ardmore.  Okla.,  for 
$10,000  brick  school  building  here. 

Portland,  Ore. — Paving.— Pacific  Bridge 
Co.,  at  $S6.000,  for  constructing  bitulithic 
pavement  on  several  streets. 

Chester,  Pa.— Sewer. — John  J.  Williams  & 
Co.,  Chester,  at  $14,775,  for  constructing  Up- 
land St.  sewer. 

Media,  Pa.— Sewage  Disposal  Plant.— Latta 
&  Terrv  Construction  Co.,  Pennsylvania 
Bldg..  Philadelplila,  at  $10.SOO.  for  material 
and  labor  tor  constructing  sewage  disposal 
plant  at  Girls'  House  of  Refuge,  at  Darling- 
ton. 

Philadelphia,  Pa. — Hospital.— Kdward  Fay 
&  Ci...  I'hiladelphla,  at  $156,440,  for  altera- 
tions ti.  I".    S.  Naval  Hospital. 

Philadelphia,  Pa.— Street  Lighting.— Wels- 
baeli  Stie.t  Lighting  Co.,  for  furnishing  and 
maintaining  naptlia  lights  throu.ghout  the 
city  ne.vt   year. 

Columbia,  Tenn. — Post  Office. — George 
Moore  &  Son.  for  constructing  brick  and 
stone  post  oOlce  building  liere. 

Houston,    Tex. — Paving. — John    C.     Under- 
wood,  for   paving  several  streets  with   brick. 
Aberdeen,   Wash.— Paving.— Andrew  Peter- 
-son  Co.,  at  $102,701,  for  paving  for  this  city. 
Tacoma,       Wash. — Water       Mains. — Frank 
Ricco,  for  laying  water  mains  in  Ash  St. 

Tacoma,  Wash.— Road. — F.  A.  Keasel,  at 
$4.'j:iO.  for  constructing  1^  miles  of  road  on 
Fox    Island   for  county. 

Green    Bay,    Wis.— Coal     Bridge. — Miiwau- 

U.  e   Bridge  Co..    .Milwaukee,    Wis.,   for  buiid- 

-;   new  movable  bridge  for  Cargill  Coal  Co. 

PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States 

Fort  Smith,  Ark.— Residents  of  this  city 
arc  urging  that  pontoon  bridge  be  construct- 
ed to  connect  Fort  Smith  and  Van  Buren. 

Trinidad,  Colo,  • —  County  Commissioners 
have  made  appropriation  for  construction  of 
new  bridge  at  Kadrew  Siding  on  the  Santa 
Fe  Ry. 

Cedar  Rapids,  la, — City  Is  to  erect  new 
liridgo    over    Inilian    Creek.     Bridge    is    to   be 


111  .steel.  Ill  II.  lung  aiid  Hi  ri.  wlile.  ainl  i» 
to  have  a  reinforced  concrete  Moor.  Contract 
I.M  to  he  let  sonn. 

Cedar  Rapids,  la. —  Phins  are  being  made 
fur  llie  n.w  I6II1  Ave.  bridge  to  be  erected 
by  thi.s  rily.  Ira  R.  Hcdrlck,  Kan.sas  City, 
.Mo.,  is  I'Ingineer. 

Sioux  City,  la,— Agreement  is  stated  to 
have  been  reached  by  city  olllclals  and  vari- 
ous railroad  companies  Interested  for  the 
construction  of  a  viadu(*t  over  the  railroad 
tracks  at  Wall  St.  O.  Y.  Skecls  is  City  Kn- 
gineer. 

Sterling,  111. — Joint  Bridge  Commission  in 
charge  of  erecting  seven  steel  bridges  In 
Hume  Township  lias  been  considering  plans 
of  Stale  Iligliwav  Department,  .Sprlngtield, 
111,,    for    the    work. 

Newcastle,  Ind.  —  County  Commissioners 
are  to  at  onci'  call  for  bids  for  erection  of 
bridge  over  Blue  River  west  of  tills  city. 
Bids  have  been  asked  twice  before  on  this 
work. 

Cambridge,   Mass Cambridge  Art  Society. 

C.  H.  UlacUail.  Secretary,  has  received  iilans 
for  a  new  bridge  on  Boylston  St.,  near  the 
entrance  to  Soldiers'  Field.  The  plans  call 
for  a  reinforced  concrete  structure  to  cost 
about  $100,000. 

Boston,   Mass State  Railroad  Commission 

lielil  liearing  Dec.  18  on  matter  of  directing 
city  to  rep.-iir  the  Berkeley  St.  bridge. 

Cumberland,  Md.— City  Council  has  grant- 
ed Baltimore  &  Ohio  R.  R.  permit  to  Im- 
prove its  viaduct  in  Cumberland,  and  work 
lias  been  commenced  under  the  direction  of 
A.  Hunter  Griffith,  Assistant  Kngineer  of  the 
company.  Reinforced  concrete  will  be  large- 
ly used. 

Saginaw,  Mich. — Public  hearing  is  to  be 
held  .Ian.  7  at  local  Board  of  Trade  Rooms 
bv  Lt.  Col.  C.  McD.  Townsond.  U.  S.  Engrs., 
oil  matter  of  requiring  the  Pere  Marquette 
R.  R,  to  make  changes  in  its  bridge  over  the 
Saginaw  River  at  this  city.  The  changes 
suggested  provide  for  a  single  span  bascule 
bridge  of  90  ft.  clear  opening  or  two  draw- 
spans  of  not  less  than  80  ft.  clear  opening 
each. 

Crookston,  Minn. — Following  bids  were  re- 
ceived Dec.  7.  by  City  Council,  for  construct- 
ing Sampson's  addition  bridge:  Minneapolis 
Bridge  &  Iron  Co..  $18,600;  Hewett  Bridge 
Co,  $18,300;  Hennepin  Bridge  Co..  $18,690: 
Canton  Bridge  Co.,  $19,120.  For  a  modified 
tvpe  of  construction  bids  were  received  as 
follows:  A.  Y.  Bayne  Co.,  $14,900;  Fargo 
Bridge  &  Iron  Co.,  $13,700;  Security  Bridge 
Co.,   $17,000. 

St.  Paul,  Minn. — Bill  is  to  come  before 
Congre.'is  for  the  new  St.  Paul  Bridge  & 
Terminal  Co.  to  construct  a  bridge  across  the 
Mississippi  River  below  St.  Paul,  to  afford  a 
siiort  route  to  the  stock  yards  at  South  St. 
Paul. 

St.  Louis,  Mo. — U.  S.  War  Department  has 
approved  modified  plans  of  this  city  tor  pro- 
posed free  bridge  to  be  erected  over  the  Mis- 
sissippi River  at  or  near  the  foot  of  Cliou- 
teau  Ave.  Board  Local  Improvements,  A.  J. 
O'Reiiiy,  is  in   cliarge  of  the  work. 

Asheville,  N.  C. — County  Commissioners 
are  to  lie  petitioned  to  erect  a  new  bridge 
over  tile  Freneli  Broad  to  serve  West  Ashe- 
ville. 

New  York,  N.  Y. — Boiler  &  Hodge,  Con- 
suiting  Kngineers,  1  Nassau  St.,  New  York, 
in  their  preliminary  report  to  the  New  York 
and  New  Jersey  Interstate  Bridge  Commis- 
sioners on  tiie  construction  of  a  bridge  over 
the  Hudson  River  between  New  York  and 
New  Jersev,  favor  the  erection  of  the  struc- 
ture at  179th  St.  The  estimated  cost  of  the 
structure  is  about  $10,000,000. 

Glean,  N.  Y.— City  lias  voted  to  build  a 
$13,000  bridge  over  the  Allegany  River  at 
Clark  St.,  and  contracts  will  be  let  at  once. 
E.  E.  Allen  is  City  i-lngineer. 

Sandusky,  O. — County  Commissioners  are 
considering  erecting  sw-ing  bridge  over  the 
Huron  River  at  Huron. 

Scranton,  Pa. — Delaware,  Lackawanna  & 
Western  Rv..  A.  K.  Deal.  Bridge  Engineer, 
Hoboken,  N.  J.,  has  prepared  tentative  plans 
for  tlie  erection  of  a  viaduct  over  Tripp's 
Crossing  in   this  city. 

Dallas,  Tex.— County  Court  is  to  take  steps 
liir  raising  necessary  funds  to  begin  remod- 
eling county  liridgcs  over  tlie  Trinity  River 
to  conform  with  regulations  of  U.  S.  Govern- 
ment. Five  bridges  are  effected  and  the  cost 
of  remodeling  tiiese  is  estimated  at  $150,000 
to  $200,000.     .lack  Witt  is  County  Engineer. 

Norfolk,  Va.— Ordinance  is  before  Board  of 
Alderman  ciiliing  for  an  appropriation  of  $9,- 
000  to  construct  a  bulk-head  and  a  bridge 
over  Mahono's  I.,ake  Canal,  taking  tlie  place 
of  the  present  structure. 

Spokane,  Wash.— Detailed  iiiaiis  for  a  rein- 
forced concrete  liridge  at  Monroe  St.  have 
been  prepared  by  J.  C.  Ralston.  City  Engi- 
neer.    Estimated  cost  Is  about  $325,000. 


Milwaukee,  Wis. — Resolution  is  before  the 
City  Council  directing  Cliarles  J.  Poetsch, 
City  lOngineer,  to  draw  plans  and  specifica- 
tions for  a  viaduct  across  the  Milwaukee 
Hiver  and  railroad  tracks  at  Wright  and 
Bradford  Sts.  The  viaduct  would  cost  about 
$200,000, 

Wheeling,  W.  Va.— City  Council  has  adopt- 
ed |ilari.M  ot  City  Engineer  Cooke  for  the  new 
Market  .St.  bridge  and  bids  for  the  work  will 
be  asked  soon.  The  plans  provide  for  the 
erection' of  a  truss  bridge  162  ft.  long  and  66 
ft.  wide.  The  city  will  pay  $25,000  and  the 
two  traction  companies  $15,000  apiece  of  the 
cost  of  tlie  structure. 

Railroads. 

Items  Arranged  Alphabetically  by  St&tes. 

Aliceville,  Ala. — Meeting  was  held  here  re- 
cently 111  the  officials  and  promoters  of  the 
Aberdeen  vt  Pensacola  Railroad  Co.  and  it  is 
stated  tiiat  the  arrangements  were  made  to 
secure  the  necessary  capital  for  completion 
of  the  road  to  some  point  on  the  A.  T.  &  N. 
R.  R.  H.  E.  Reynolds  Is  President  and 
George  Townsend  Is  Engineer. 

Mobile,  Ala. — Advices  from  this  city  state 
tliat  a  company  has  been  organized  to  take 
over  the  Mobile.  Jackson  &  Kansas  City  R. 
R.,  now  in  operation  between  Mobile  and 
Middietown.  Tenn..  with -the  view  of  extend- 
ing tile  road  to  St.  Louis,  New  Orleans  and 
Blrmingiiani,  The  branch  to  Birmingiiam 
will,  it  is  siiid.  be  built  from  Redfern.  Miss., 
on  tile  main  line  via  Stnckvilie  and  Colum- 
bus. W.  F.  Owen,  Mobile,  Ala.,  is  General 
Manager. 

McCreanor,  Ark. — C.  P.  Harnwell,  Llttfe 
Rock.  Ark.,  one  of  the  incorporators  of  the 
recently  organized  Meto  Valley  R.  R.  Co..  is 
reported  as  stating  that  the  construction 
work  on  the  road  will  be  commenced  shortly. 
As  projected,  the  line  is  to  be  built  from 
McCreanor,  Ark.,  to  a  point  about  16  miles 
south,  the  object  being  to  open  up  timber  and 
prairie  land.  Ultimately,  it  is  said,  the 
road  will  be  e.xtended  to  Pine  Bluff,  Ark. 

Eureka,  Cal. — Northwestern  &  Pacific  R. 
R..  W.  C.  Edes,  Chief  Engineer,  San  Fran- 
cisco. Cal..  contemplates  construction  of  a 
line  through  Eureka. 

Abbeville,  Ga. — The  American  Ry.  Co.  has 
been  chartered  and  proposes  to  construct 
a  railroad  from  Abbeville.  Ga..  to  Winches- 
ter, via  Hawkinsviile  and  Grovania.  The 
right  of  way  from  Hawkinsviile  to  Grovania 
lias  been  given  to  the  company  with  the  un- 
derstanding tiiat  work  will  begin  by  March 
1.  The  incorporators  of  the  company  include 
George  W.  Bannerman,  New  Y'ork  City;  John 
E.  Lang,  S.  N.  Kreisher,  George  W.  Hood 
and  J.  P.  Perry. 

Walnut,  la. — Contracts  will  be  let  in  Jan- 
uarv  for  the  construction  of  the  Iowa  & 
Omaha  Short  Line  R.  R.  The  projected 
iengtli  is  134  miles  and  the  line  is  to  extend 
from  Omaha.  Neb.,  to  Des  Moines,  la.  J.  H. 
Jlayne.  Couiuii  Bluffs.  la.,  is  Chief  Engineer. 
Fort  Wayne.  Ind.— City  is  about  to  take  up 
liie  matter  of  track  elevation  of  the  various 
railroads   liere. 

Topeka,  Kan. — Advices  from  this  city  quote 
A.  C.  Goodwin  of  the  Topeka  &  Southwestern 
Railroad  Construction  Co.  as  stating  tiiat 
construction  work  on  the  Soutliwestern  will 
be  resumed  as  soon  as  weatner  conditions 
will  permit.  H.  M.  Herbert,  Trenton.  N.  J., 
is  President  of  the  construction  company. 

Munroe,  La. — Estimates  are  being  prepared 
for  llie  eniistriution  of  the  .Munroe  &  Far- 
nierville  Xnrtlnvestern  R.  R.  bet%veen  Munroe 
and  Farmerviiie.  Capital  tor  construction  is 
reported  to  liave  lieen  partly  secured.  The 
projected  line  \\U\  be  120  miles  long,  extend- 
ing from  Munroe  to  Hope.  Ark.  Capt.  G.  H. 
Nicliols.  .Munroe,   La.,   is  interested. 

Bay  City,  Mich. — Bay  City  &  Port  Huron 
R.  R.  Co..  wliich  plans  to  build  a  road  from 
Bay  Citv  to  the  Thumb  district,  h.ts  asked 
the  Citv  Council  of  Bay  City  for  an  exten- 
sion of  the  franchise  for  six  months.  Neces- 
sary capital  for  the  construction  of  the  line 
is  said   to  have  been  pledged. 

Granada,  Miss. — Chester  II.  Pond,  of  Moor- 
head.  Miss.,  promoter  of  the  Granada-Pensa- 
cola  Siiort  Line,  is  quoted  as  stating  tliat 
n(i(,essar.\'  capital  iias  been  raised,  surveys 
completed  and  .actual  construction  work  will 
be  started  within  six  months.  Tiie  road  will 
be  built   from  Granada  to  Pensacola,  Fla. 

Grand  Falls,  Mont.  —  Preliminary  surveys 
are  under  way  iiere  for  the  railway  which 
the  Conrad  Investment  Co.  proposes  to  build 
to  this  place. 

Livingston,  Mont. — Northern  Pacific  Ry.  is 
securing  tlie  risiit  of  way  for  its  proposed 
branch  line  up  tiie  Shields  River  Valley. 

Cassville,  Mo.—Cassviiie  v>t  Western  Rail- 
way, S.  .M,  Mitchell.  President.  Cassville, 
Mo.,  has  been  having  surveys  made  for  the 
proposed  extension   to   Eureka  Springs.     The 
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extension  will  include,  it  is  said,  the  con- 
struction of  a  1.60U-ft.    tunnel. 

Cleveland,  O. — Efforts  are  being  made  to 
end  the  receivership  of  the  Wheeling-Lake 
Erie  R.  R.  in  order  to  make  necessary  im- 
provements. H.  T.  Douglas,  Jr.,  Cleveland. 
O.,  is  Chief  Engineer. 

Lorain,  O. — Lorain  &  West  Virginia  Ry. 
has  been  taken  over  by  Cleveland  capitalists, 
among  whom  are  H.  W.  Seaman,  President, 
and  James  Parmelee,  and  will,  it  is  said,  be 
extended  30  miles  south  of  Wellington,  its 
present  southern  terminus,  to  connect  with 
the  Erie  &  Pennsylvania.  An  expenditure  of 
$1,000,000  will  be  involved.  E.  Sanderson. 
Amherst.  O..  is  Superintendent. 

Bartlesvilie,  Okla.  —  Conditional  contracts 
for  the  construction  of  St.  Louis,  Bartlesvilie 
&  Pacific  Ry.  are  stated  to  have  been  given 
to  Jackson-McKernan  Construction  Co.  of 
New  York.  The  line  as  proposed  is  to  run 
from  Webb  City,  Mo.,  southwest  through 
Bartlesvilie.  Ponca  City.  Pond  Creek,  Okla., 
to  an  Orient  connection. 

Mars,  Pa. — The  Allegheny  &  Northwestern 
R.  R.  Co.  has  bten  chartered  with  capital 
stock  of  $70,000  and  proposes  to  construct  a 
line  between  Mars  and  Evans  City.  7  miles. 
John  G.  McPherson  is  President  and  David 
Gillinger  and  C.  S.  Jarvis,  all  of  Philadel- 
phia, are  interested. 

Pittsburg,  Pa. — Advices  from  this  city  state 
that  Baltimore  &  Ohio  engineers  are  work- 
ing on  surveys  for  the  construction  of  60 
miles  of  new  road  to  extend  from  Smithfield, 
Pa.,  or  Morgantown.  W.  Va..  to  Wheeling, 
along  the  southeastern  border  of  Pennsyl- 
vania. The  cost  of  such  a  line  w-ould  be  ap- 
proximatelv  $4,St)0.000.  D.  D.  Carothers, 
Baltimore,  Md..  is  Chief  Engineer. 

Dragon,  Utah — The  t'intah  R.  R.,  a  branch 
of  the  Denver  &  Rio  Grande,  is  planning  an 
extension  to  cost  $l,7.=i0.000  to  connect  the 
town  of  Dragon.  Utah,  the  present  north- 
western terminus  of  the  road,  with  Randlett. 
Utah,  65  miles.  N.  W.  Cooley,  Mack,  Colo.. 
is  General  Manager. 

Wheeling,  W.  Va. — Wheeling  &  Lake  Erie 
R.  R..  H.  T.  Douglas.  Jr.,  Chief  Engineer, 
Cleveland.  O..  is  said  to  be  considering  ex- 
tending the  North  Clairsville-Adena  branch 
to  W'heeling. 

Grand  Rapids,  Wis.  —  Wisconsin  Central 
Rv..  Charles  N.  Kalk.  Harvester  Bldg..  Chi- 
cago, 111..  Chief  Engineer,  is  stated  to  be 
having  surveys  made  between  Grand  Rapids 
and  Waukeestau.  Wis.,  for  a  cut-oft  on  its 
line  between  Chicago  and  Minneapolis,  Minn. 

Electric  Railways. 

Items  Arranged  Alphabetically  by  States 

Helena.  Ark.  —  J.  W.  Burks  has  asked 
street  railway  franchise  here.  It  Is  under- 
stood that  he  will  transfer  franchise,  if 
granted,  to  one  of  several  syndicates  which 
are  seeking  to  install  a  system  here. 

Modesto,  Cal. — Local  capitalists  have  or- 
ganized a  company  to  build  an  electiical  rail- 
way to  connect  Modesto  with  the  Santa  Fe 
main  line  at  Empire,  o  miles  east.  It  is  stat- 
ed that  construction  work  will  begin  in  a  few 
weeks  and  that  surveys  may  be  extended  to 
Oakdale. 

Los  Angeles,  Cal.— Los  Angeles  Pacific  Co.. 
16  W  1th  St..  Los  Angeles.  Cal.,  is  to  issue 
a  $15,000,000  bond  issue.  $3,000,000  of  which 
win  be  used  fur  extensions  contemplated  by 
the  company. 

Stockton,  Cal. — San  Joaquin  Valley  Electric 
Ry.  has  been  assured  of  a  franchise  at  Mo- 
desto, thus  removing  the  last  obstacle  of  the 
proposed  interurban  line  between  Stockton 
and  Modesto. 

Vallejo,  Cal.  —  Randell,  Trowbridge  Co.. 
Oakland.  Cal..  representing  eastern  capital- 
ists, have  applied  for  a  franchise  covering 
the  principal  streets  ot  this  city  with  the  in- 
tention of  constructing  and  operating  a 
street  railway  system. 

Denver,  Colo.— Charles  M.  Einfeldt  has 
been  granted  a  right  of  way  tor  the  inclined 
railwav  from  JInnthic  road,  near  Craig  Sta- 
tion, to  El  Dorado  Springs.  The  railway  will 
be  built  next  vear  and  will  cost  $100,000.  It 
will  be  3.600  feet  long  and  will  be  operated 
by  cables. 

Denver,  Colo.— Denver  City  Tramway  Co. 
has  applied  for  a  permit  to  extend  one  of  its 
electric  lines  to  Valverde.  The  company  pro- 
poses to  build  a  double  line  IVi  miles  long 
and  to  complete  the  work  before  May.  The 
company  is  also  preparing  plans  for  large 
shops  in  Argo  to  cost  $350,000.  J.  A.  Beeler 
is  General  Manager. 

Del  Norte,  Colo. — San  Luis  Valley  Interur- 
Imn  Railwav  Co.  has  been  incorporated  with 
capital  stock  of  $500,000.  Offices  of  the  com- 
pany will  be  at  Del  Norte  and  it  is  proposed 
to  build  a  road  from  that  place  running  m  an 
easterly  direction  to  Center,  also  runnmg 
from  Monte  Vista  to  Center,  then  to  a  loca- 
tion of  the  Devil's  Gate   Reservoir  and  from 


Center  to  Sanguache.  The  directors  are  John 
M.  Moser,  E.  L.  Fleshman  and  A.  J.  Weiss. 

Fairburn,  Ga. — Construction  work  is  to  be 
started  early  in  January  for  the  proposed 
electric  railway  between  Fairburn  and  At- 
lanta. The  necessary  $75,000  to  insure  con- 
struction of  the  road  has  been  subscribed. 
The  first  section  to  be  built  will  be  10  miles 
long,  extending  from  Fairburn  to  College 
Park.  W.  T.  Roberts,  Freeport,  Ga.,  and  C. 
S.  Barrett,  Union  City.  Ga.,  are  Interested. 

Des  Moines,  la. — Capital  stock  for  the  pro- 
posed Des  Mniiu's  &  Sioux  City  Interurban 
Riiilroad  has  b.en  increased  from  $20,000  to 
$50,000.  The  headquarters  of  the  company 
moved  from  Lake  City.  la.,  to  Des  Moines. 
A.  O.  Anderson.  Lake  City,  is  Secretary. 

Kankakee,  III. — Stockholders  of  the  Chi- 
cag'>.  Kankakee  &  Champaign  R.  R.  are  con- 
sidering extending  the  road  from  Kankakee 
to  Urbana,  111.  Franchise  through  nearly  all 
the  towns  along  the  proposed  route  have 
been  selected  and  it  is  probable  tltat  con- 
struction work  will  be  started  early  in  the 
spring.  G.  M.  Bennett,  Urbana,  111.;  William 
J.  West,  Loda.  111.,  and  R.  F.  Cummings. 
Clifton.   111.,   are  directors. 

Batavia,  HI. — Aurora.  Elgin  &  Chicago 
Railroad.  Wheaton,  111.,  is  considering  adding 
the  5th  unit  to  its  central  power  station  at 
Batavia. 

Taylorville,  111. — Taylorville-Nokomis  Trac- 
tion Co.  has  been  chartered  with  principal 
office  in  the  city  of  Taylorville  and  company 
proposes  to  construct  an  electric  railroad 
from  Tavlorville  via  Witt  to  Nokomis.  W.  B. 
Adams.  Taylorville.  111.,  and  Alfred  Grillin, 
Nokomis,    111.,   are    interested. 

Danville,  III. — Logansport  &  Wabash  Val- 
ley Traction  Co.  is  stated  to  be  planning  to 
extend  its  line  from  Lafayette,  Ind.,  to  Dan- 
ville, III. 

Mollne,    ill Practically   all    the    necessary 

sum  of  $10,000  for  the  preliminary  survey 
for  tlie  proposed  interurban  line  from  Water- 
town  to  Albany  has  been  raised.  The  proj- 
ect is  being  promoted  by  James  Mahan  and 
F.  M.  Hodges.  Davenport,  la.  The  People 
Construction  Co.  of  Davenport,  la.,  is  in- 
terested in   the  project. 

Peoria,  III. — Surveys  of  the  right  of  way 
for  tlie  Peoria-Galesburg  Interurban  Railway 
are  well  under  way.  Charles  H.  Dunn, 
Peoria.   111.,  is  in  charge  of  surveys. 

Freeport,  III. — Freeport  Interurban  Railway 
Company  has  filed  its  articles  of  incorpora- 
tion and  proposes  to  construct  an  electric 
railwav  from  Freeport  to  Soutli  Freeport. 
thence  to  Polo.  Forest  Town  and  Dixon. 
Owen  T.  Smith,  W.  Hance  and  A.  Bidwell  of 
Freeport.   111.,  are   interested. 

Mollne,  III. — Moline.  East  Moline  &  Water- 
town  Railroad  Co..  16th  St.  and  2d  Ave., 
Moline.  111.,  is  to  rebuild  its  4th  Ave.  tracks 
in  this  city  and  the  company  is  planning  to 
expend    $500,000    in    improvements   next  year. 

Brownstown,  Ind. — Special  election  is  to  be 
held  in  Brownstow'u  and  Jackson  Township 
on  Jan.  12  to  vote  for  the  upon  the  time  of  a 
subsidy  for  the  electric  line  between  Browns- 
town  and  Seymour.  The  subsidy  is  being 
asked  in  the  name  of  the  Brownstown  Water. 
Light  and  Traction  Co.,  which  owns  the  local 
water  and  light  plant  and  which  will  later 
be  merged  with  another  company  to  con- 
struct and   operate  the  line.    . 

Wichita,  Kan. — Wichita  Railroad  &  Light 
Co..  South  Main  St..  has  been  granted  per- 
mission to  construct  a  line  of  street  railway 
on  Waco  Ave.  north  from  9th  St.  to  city 
limits. 

Lexington,  Ky.— Lexington  &  Interurban 
Railroad  Co..  J.  F.  Pope.  Engineer,  is  said  to 
be  planning  to  spend  about  $1,000,000  next 
vear  in  improving  and  extending  the  local 
lines.  A  large  part  of  this  sum  will  be  spent 
in  building  a  new  power  house  on  Kent 
River  at  Valley  View  and  plans  for  this 
power  house  are  already  under  way.  so  that 
the  work  will  be  advertised  in  the  spring. 

Kansas  City,  Kan. — Necessary  capital  for 
the  construction  and  completement  of  the 
Kansas  City  &  Kansas  Southwestern  Ry.  Co. 
is  stated  to  have  been  secured  and  it  is  re- 
ported the  construction  work  on  the  interur- 
ban line  from  Kansas  City  to  the  South 
Kansas  gas  and  oil  fields  will  be  started 
earlv  in  the  spring.  W.  Laming,  president  of 
the  ■  First  National  Bank  of  Tongunoxie. 
Kans..  is  president  of  the  railroad  company. 

Minneapolis,  Minn.  —  Twin  City  Rapid 
Transit  Co..  W.  J.  Hild.  General  Manager, 
nth  St.  and  Henepin  Ave.,  will  commence 
work  earlv  in  the  spring  on  the  construction 
of  the  new  street  car  line  which  is  to  run 
from  Cypress  St.  on  Dayton's  Bluft  to  the 
State  Fair  grounds. 

Carthage,  Mo.  —  B.  J.  Daly.  Engineer. 
Springfield.  Mo.,  has  completed  the  first  of 
the  three  survevs  for  the  proposed  Sprmg- 
field -Carthage  Electric  R.  R. 

New  York,  N.  V. — Queensboro  Bridge  & 
.Jamaica  Co.  has  been  incorporated  to  operate 
20  miles  of  electric  railroad  to  and  from  the 


new  Queensboro  bridge  at  42d  St.  and  Park 
Ave.  Manhattan  &  Queensboro  Railroad  Co. 
has  also  been  incorporated  to  operate  3% 
miles  of  line  from  11th  Ave.  and  51st  St., 
New  York,  to  Thompson  Ave.  and  Van  Dam 
St.,  Long  Island  City.  The  principal  offices 
of  the  company  are  at  43  Excliange  Place, 
New  York. 

Brooklyn,  N.  Y — Brooklyn  Rapid  Transit 
Co.  has  been  granted  tenure  franchise  to  ex- 
tend its  trolley  line  from  St.  Johns  Ceme- 
tery to  Jamaica. 

Pilot  Rock,  Ore.— Cashier  Selegel  of  the 
First  Bank  of  Pilot  Rock  Is  promoting  a 
project  for  the  construction  of  an  electric 
railway  to  connect  this  town  with  Nye,  Al- 
ble,  Ulslah,  Umatilla,  Hermiston,  Echo  and 
Pendleton. 

Tulsa,  Okla.— The  Western  Transportation 
Co.  of  St.  Paul,  Minn.,  which  proposes  to 
build  an  interurban  line  from  Tulsa  to  Okla- 
homa City,  has  applied  to  City  Council  for 
franchise  to  build  into  Tulsa.  The  route  of 
the  line  as  surveyed  a  year  ago  will  take  It 
through  Supulpa,  Okmulgee  and  several 
other  important  towns  in  eastern  Oklahoma. 

Banksville,  Pa — Banksville  &  West  End 
Street  Railway  Co.  of  Banksville.  Pa.,  has 
been  chartered  and  proposes  to  build  a  3- 
mile  line.  W.  E.  Kusen.  Pittsburg,  Pa.,  is 
President.  W.  P.  Heekman.  Avalon,  Pa., 
and  J.  B.  C.  Miller,  gewickley.  Pa.,  are  in- 
terested. 

Mt.  Carmel,  Pa. — Mt.  Carmel  &  Locust  Cap 
Transit  Co..  Mt.  Carmel,  has  been  chartered 
with  a  capital  stock  of  $30,000  and  proposes 
to  build  2^,4  miles  of  line.  William  Kiefer, 
Jr..  Mt.  Carmel,  and  J.  D.  McConnel,  Ash- 
land. Pa.,  are  interested. 

Lebanon,  Pa. — Lebanon  &  Southern  Ry. 
Co.,  recently  organized  w'ith  a  capital  stock 
of  $500,000,  lias  decided  to  at  once  have  sur- 
veys made  for  38  miles  of  track.  Jacob  M. 
Schenk.  Lebanon,  is  President.  Dr.  A.  B. 
Gloninger,  Louis  Samler  and  William  P. 
Cadren  of  Lebanon  are  the  committee  in 
charge  of  having  surveys. 

IHouston,  Tex. — Houston  Electric  Co.,  502 
Travel's  St.,  proposes  to  extend  its  line  to  the 
Houston  Heights  territory  at  an  early  date. 

Pewaukee,  Wis. — Milwaukee  Light,  Heat- 
ing &  Traction  Co.  of  Milwaukee,  Wis.,  has 
asked  franchise  through  this  village  for  an 
electric  line.  The  Milwaukee  Western  Elec- 
tric Co.  is  also  asking  a  franchise  here. 

Sheboygan,  Wis.— Sheboygan  Ught,  Power 
&  Street  Railway  Company  will  condemn 
additional  land  wanted  for  right  of  way 
through  river  side  for  new  route  of  the  in- 
terurban line  through  that  district. 

Sewers. 

Items  Arranged  Alphabetically  by  States. 

Mobile,  Ala. — The  Mobile  Electric  Co.  has 
asked  franchise  to  construct  a  sewer  and 
pipe  line  to  the  river  and  to  erect  a  mainte- 
nance and  pump  house. 

Little  Rock,  Ark. — Ordinance  will  go  before 
the  Council  to  appropriate  $15,000  for  the 
construction  of  a  storm  sewer  in  Spring  St. 
E.  A.  Klngsley  is  Superintendent  of  Public 
Works. 

Little  Rock,  Ark. — New  sewer  district  is 
being  organized  to  serve  the  section  between 
South  22d  and  Summit  and  the  Rock  Island 
R.  R. 

Eureka  Springs,  Colo. — City  sewer  com- 
missioners will  improve  sewer  system. 

Canon  City,  Colo. — City  has  secured  right 
of  way  over  the  property  of  the  Rio  Grande 
R.  K.  for  its  sewers. 

Orovllle,  Col. — City  contemplates  putting  In 
new  sewer  system. 

Denver,  Colo. — Board  of  Public  Works  has 
established  four  new  storm  sewer  districts 
in  North  Denver  and  work  will  be  started  In 
the  spring.  The  total  estimated  cost  of  the 
four  sewer  districts  is  about  $95,000. 

Wallace,  Idaho — City  will  immediately  be- 
gin the  construction  of  a  system  of  sewers 
for  which  a  $30,000  bond  issue  has  been  sold. 
The  first  extension  is  already  under  way  by 
day  labor  under  the  supervision  of  Street 
Commissioner  Burton, 

Indianapolis,  ind.— B.  H.  Miller.  City  Engi- 
neer, has  taken  preliminary  steps  for  an  in- 
vestigation of  the  best  method  for  diverting 
city  sewage  from   White  River. 

Taunton,  Mass. — Plans  for  a  sewer  to  con- 
nect the  State  Insane  Asylum  with  the  city 
have  been  completed. 

St.  Paul,  Minn.— Board  of  Public  Works 
has  reported  favorably  on  the  proposed  sew- 
er construction  costing  $40,000.  The  largest 
project  is  for  a  sewer  in  Randolph  St.  to  cost 
$35,000. 

Carterville,  Mo.— City  will  extend  Its  sewer 
system. 

Missoula.  Mont. — City  Council  has  been  pe- 
titioned  to   establish   a   special   improvement 
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llMtrlil  In  i.nliT  tn  pwl  III  11  MUtlafmlory  sow- 
■r  Hvm Ill  the  IM  \vur<l. 

WIniton,  N.  C.~Tlif  West  Knd  Sower  Co. 
ImH  iM'tltl.Mud  llio  (••■iinty  Conimlasloners  for 
lornils-Mlon  to  f»ml>ll»li  a  sower  lino  In  West 
iVIn.tlon    In    the   Shallow   Ford    Road. 

Albuquerque,  N.  Mex.— Council  sewer  com 
inlllei-  Id  c.in.Mlii.TliiK  II  proposition  of  the 
Amerloin  I.lttlit  \-  Water  Co.  of  Kansas 
Clt.v,  .Mo.,  to  construct  the  jiroposed  sewer 
aj-s'tein  for  this  clly  on  the  basis  of  cost  plus 
ISVi   P^'r  rent. 

Manchester,  N.  H.— City  Council  will  prob- 
ablv  lake  stops  to  make  special  preparation 
for'  InsiallinB  a  sower  system  In  the  Amos- 
keaK  .-iicllnn  of  the  city. 

Batavia,  N.  Y.— Charles  E.  Hoppes  Is  mak- 
InK  siirvivs  for  a  new  sewer  system  for  this 
city  .MaitiT  will  be  voted  on  at  the  next 
Keiieral  election.  Kirk  B.  .Matlies  is  chair- 
man of  the  sower  committee. 

Waverly,  N.  Y.— Xew  sewage  system  and 
sewage  disposal  plant  for  this  place  Is  pro- 
nosed.  Proctor  &  Potts,  New  York  City,  are 
Engineers. 

Canton,  O.— City  Council  is  considering 
construction  of  a  storm  water  sewer  on  Lib- 
erty St.   to  cost  $31,000. 

Akron,  O.— Resolution  has  been  before  the 
Council  for  the  const-ruction  of  a  sewer  in 
Raymtind   St. 

Lorain,  O. — Council  has  passed  resolution 
for  the  construction  of  sewers  in  Spring  and 
Clark  Sts. 

Springfield,  O.— City  Engineer  is  preparing 
estimates  for  construction  of  a  sewer  in 
Ka.st   High  St. 

Marysville,  O.— Mayor  Cartmell  and  City 
Council  have  been  notified  to  appear  before 
the  State  Board  of  Health  in  .Tanuary  to 
show  why  the  city  should  not  be  ordered  to 
complete  sewer  system  for  disposal  plant. 

Oklahoma  City,  Okla.— Plans  are  under 
wav  in  the  City  Engineering  Department  tor 
improving  citv  sewer  system.  Estimated 
cost  is  $100,000. 

Klamath  Falls,  Ore.— City  is  taking  steps 
to  install  new  sewer  system. 

Meadville,  Pa. — Borough  will  soon  ask  bids 
on  sewage  disposal  plant. 

Winton,  Pa. — Ordinance  has  been  before 
the  Borough  Council  for  the  construction  of 
a  system  of  sewers.  T.  M.  Field.  Engineer; 
T.  G.  Hughes.  Secretary  of  the   Borough. 

York,  Pa. — Ordinance  has  been  before  the 
Council  for  a  vote  at  the  spring  election  on 
a  loan  for  the  completion  of  the  sewer  sys- 
tem. Work  will  cost  about  $425,000.  Her- 
Ing  &  Fuller,  New  York  City,  are  Engineers. 

Mitchell,  S.  Dak. — City  is  considering  con- 
struction of  a  storm  sewer. 

Park  City  (P.  O.  Knoxville),  Tenn. — Coun- 
cil sewer  committee  will  at  once  ask  bids  for 
constructing  sewers.  Capt.  W.  C.  Crozer  is 
Engineer. 

Denton,  Tex. — City  is  considering  installing 
.■sewer  system. 

Arlington,  Tex.— City  voted  Dec.  22  on  Is- 
suing $25,000  of  bonds  for  constructing  sew- 
ers. 

Haskell,  Tex.— City  votes  Dec.  31  on  is- 
stilng  $7,000  of  bonds  for  constructing  sewer 
system.  O'Neill  Engineering  Co.,  Dallas, 
Tex.,  are  Engineers. 

Seymour,  Tex. — City  has  voted  to  issue 
$12,000  of  bonds  for  sewer  construction. 

Wenatchee,    Wash The   general    plan    for 

sewering  the  city  Is  being  considered. 
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WORKS. 

Connersville,    Ind. 

Notice  is  hereby  given  that  the  City  of 
Connersville,  Indiana,  will  on  the  12th 
day  of  January,  1909,  at  7:30  o'clock  p.  m., 
receive  proposals  for  the  construc- 
tion and  leasing  to  said  city  of  certain 
improvements  and  additions  to  the  City 
Water  Works  and  water  supply  of  said 
city,  according  to  specifications  on  file 
in  the  City  Engineer's  office. 

All  proposals  to  be  in  the  form  of  an 
olter  to  purchase  real  estate  on  which 
to  construct  pipe  lines,  pumping  station 
and  other  things,  and  to  lease  all  of  such 
property  to  the  city  for  a  term  of  years. 
not  less  than  ten  (10)  nor  more  than 
twenty-five  (25),  at  an  annual  rental 
to  be  specified  in  proposal  and  provid- 
ing for  the  right  of  said  city  to  pur- 
chase said  property  and  water  supply  at 
the  end  of  term  of  years  for  a  fixed 
pric'e   to  be  therein  specified. 

Such  proposal  shall  be  accompanied  by 
plans  and  specifications  show-ing  style 
of  structure  and  machinery  to  be  erect- 
ed specified,  together  with  the  contract 
or  lease.  The  lessor  to  guarantee  the 
maintenance  of  the  source  and  supply 
of   water. 

Proposals  to  be  accompanied  by  good 
bond,  payable  to  said  city  in  the  penal 
sum  of  one  hundred  thousand  dollars 
($100,000),  conditioned  that  said  lessor 
will  complete  said  additions  in  accord- 
ance with  terms  of  specifications  and 
guarantee  the  maintenance  of  said  source 
of  water  supply  during  term  of  lease. 

The  city  reserves  the  right  to  hold  any 
or  all  proposals  open  to  acceptance  until 
one  is  accepted  according  to  the  method 
prescribed   by  law. 

JACOB   S.   CLOUDS, 
City   Clerk. 

K     I..   HANSON.   Engr. 

STREET  PAVING. 

Olynipia.  Washington. 
Bids  will  be  received  by  the  City  of 
Olympia,  Wash.,  until  5  p.  m.,  Feb.  1, 
1909.  for  constructing  about  6.000  sq.  yds. 
of  vitrified  brick  or  creosoted  wood  block 
pavement.  Work  to  begin  May  1,  1909. 
JAMES  R.  DERER.  City  Clerk. 


THE 

NEW  YORK  CONTINENTAL  JEWELL 

FILTRATION  COMPANY 

FILTERS 


General  Contractors 
CHICAGO  NEW  YORK 


Nature  Adorned 

Laying  out  of  Parks,  Beautifying  Municipalities 
and  Country  Scats.  Tree  Planting  Tree  Diseases 
Treated.  Write  For  Particulars. 

F.    R.    MEIER,    Consulting    Forester 

1  Broadway.  XEW  YORK 


THE  „OHNSON 

Well  Screen 

Al!  sizes.   Brass.   Large  Capacity. 

Non-choking      Used  everyT%'heie 

Write  for  Booklet  "EC." 

E.  E.  JOHNSON,         St.  Paul,  Minn. 


W.  (Si  L.   E.   GURLEY 

TROY.  NEW  YORK 

Manulacturere  ot 
Civil     Engineers'    and    Surveyors' 

INSTRUMENTS 

CataloRue  and   detailed  in'ormat'on  on  request 


YOUNG  &  SONS 


I  ENOiXEERINO  MEVTNft  ANT)  | 
SURVEYLXO  INSTROM 


PHILADELPHIA 


Standard  Plansfor  Highway  Bridges 
of  Reinforced  Concrete 

These  plans  clve  complete  details,  bills  of  material,  ete. 
and  are  free  Irom  patented  lealurcs'.  I  also  prepare 
special  plans  lor  bndees  or  other  structures  at  reason- 
able r^tes  and  invite  correspondence  with  Contractors 
roqinrme  such  plans  for  competitive  bidding,  etc 
WILBUR     J.      WATSON.    Member    Am.    See.    C.    E. 

Expert  Designer  and  Inspector  of  Bridges 
Citizens  Building  Cleveland  Ohio 


BEST  EXTENSIBLE  TRENCHNG  3RACE  MADE 

KALAMAZOO.'^'nrL'? 


B«e    CAST   MAIN    ST 


WATER- WORKS  AND  ELEC- 
TRIC LIGHT  FRANCHISE. 

Litt'Sburg,  Florida. 
Bids  Wanted. — Town  of  Leesburg.  Fla.. 
invites  bids  for  water  works  and  electric 
lighting  plant.  Contract  of  5  years  given, 
carrying  with  it  30-year  franchise.  Town 
will  pay  J2.000  per  year  for  public  ser- 
vice. Bids  opened  .January  5th,  1909. 
7;30  p.   m. 

L    .M.  JOHNSON.  Clerk. 


December  23,   1908. 
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PAVING. 

Pensacola.   Florida. 

Sealed  proposals  for  the  construction  of 
concrete  sidewalks  in  the  City  of  Pensa- 
cola, Florida,  will  be  received  by  the 
Board  of  Public  Works  at  the  City  Hall 
up  to  12  o'clock  noon  of  the  18th  day  of 
■January.  .A.  D.  1909,  proposals  to  be  ad- 
dressed to  L.  G.  Aymard,  Clerk  of  the 
Board  of  Public  Works,  and  endorsed 
"Proposals  for  Construction  of  Concrete 
Sidewalks." 

The  work  contemplated  consists  of  ap- 
proximately 634.000  square  feet  of  con- 
crete sidewalk.s.  .Specifications  and  blank 
form  of  proposal  and  contract  can  be  ob- 
tained from  the  ofBce  of  the  City  Engi- 
neer, Room  No.   203,   City  Hall. 

The  right  is  reser\'ed  to  reject  any  and 
all  bids. 

Each  proposal  is  to  be  accompanied  by 
a  certified  check  for  $500.00.  payable  to 
the  City  of  Pensacola. 

LEE    DAXIELL. 
Chairman   Board  of  Public  Works. 

L.  EARLE  THORNTON.  City  Engineer. 


FORT  MYER.  VA.,.  DECEMBER  8,  1908. 
Sealed  proposals  in  triplicate  will  be  re- 
ceived at  the  Constructing  Quartermas- 
ter's Office,  until  11  o'clock  a.  m.,  Janu- 
ary 6,  1908,  and  then  opened,  for  con- 
struction of  Veterinary  Stable.  Certified 
check  or  Surety  Company's  guarantee  for 
10  per  cent  of  the  amount  must  accom- 
pany each  bid.  Plans  and  specifications 
will  be  furnished  on  application,  and  a 
deposit  of  J.i.OO  must  accompany  request 
to  insure  safe  return.  The  Government 
reserves  the  right  to  reject  any  or  all 
bids.  Proposals  should  be  indorsed  "Pro- 
posals for  Veterinary  Stable"  and  ad- 
dressed to  CAPTAIN  B.  B.  HTER.  Con- 
structing Quartermaster. 


STREET  PAVING. 

Mount  Pleasant,  Michigan. 

Sealed  proposals  for  the  furnishing  of 
material  and  the  performance  of  the  work 
necessary  for  the  paving  with  either  pav- 
ing brick  or  asphalt  macadam,  and  the 
construction  of  cement  curb  and  gutter, 
on  Main  Street  from  the  north  line  of 
Illinois  Street  to  the  south  line  of  Broad- 
way Street,  and  on  Broadway  Street  from 
the  east  line  of  Washington  Street  to  the 
west  line  of  Franklin  Street,  in  the  City 
of  Mount  Pleasant,  Michigan,  according 
to  tlie  plans  and  specifications  prepared 
by  the  City  Engineer  and  now  on  file  in 
the  office  of  the  City  Clerk.  A  copy  of 
said  specifications  will  be  furnished  on 
application  to  City  Clerk,  that  each  bid 
for  said  pavement,  curb  and  gutter  shall 
be  accompanied  with  a  certified  check  of 
at  least  5  per  cent  of  the  bid,  as  a  guar- 
antee tliat  said  bidder  will  enter  into  a 
contract  and  furnish  sufficient  bonds  as 
required  by  council  in  case  the  contract 
is  awarded  said  bidder.  Said  certified 
check  to  be  made  payable  to  the  City 
Treasurer. 

Said  proposals  to  be  deposited  with  the 
City  Clerk  of  said  city  on  or  before  Mon- 
day, the  4th  day  of  January,  1909,  at  8 
o'clock  p.  m.,  to  be  opened  and  publicly 
read  by  the  Street  Committee  at  that 
time. 

All  bidders  shall  have  placed  with  the 
City  Clerk  at  the  time  said  bids  are  to  be 
opened,  good  and  sufficient  samples  of  the 
respective  materials  to  be  used  in  the 
construction  of  said  pavement,  should 
their  bid  be  accepted. 

Said  council  reserves  the  right  to  reject 
any  and  all  bids. 

AUGUSTUS  BORDEN,  City  Clerk. 


STEEL  OR  CONCRETE  BRIDGE. 

Salt  Lake  City,  Utah. 

Sealed  proposals  will  be  received  at 
this  offlce  until  8  o'clock  p.  m.,  January 
8,  1909,  for  the  work  of  constructing  a 
steel  or  concrete  highway  bridge  across 
the  Jordan  River  at  North  Temple  St. 

Instructions  to  bidders,  together  with 
specifications  and  forms  for  contract  and 
bond,  can  be  obtained  upon  application 
at  the  office  of  the  Board  of  Public  Works 
or   City   Engineer. 

The  right  is  reserved  to  reject  any  and 
all   bids. 

By  order  of  the  Board  of  Public  Works. 
H.  J.  MCMILLAN,  Chairman. 

LOUIS  C.   KELSEY,   City  Engineer. 


PROPOSALS  FOR  CONSTRUCTION  OF 
barracks  and  quarters,  and  plumbing  and 
heating  and  electric  wiring  same.  War 
Department,  offlce  of  the  Constructing 
Quartermaster,  New  London,  Conn.,  No- 
vember 28.  1908.  Sealed  proposals 
for  constructing  one  double  barrack, 
one  single  barrack,  two  field  offi- 
cers' quarters,  one  four-set  officers' 
quarters,  two  lieutenants'  quarters, 
three  double  non-commissioned  officers' 
quarters,  and  one  douiile  firemen's  quar- 
ters, at  Foit  Terry  (Plum  Island).  New 
York,  and  two  double  barracks,  two  field 
officers'  quai  ters,  four  lieutenants'  quar- 
leis.  two  dtpuble  non-commissioned  offi- 
cers' quarters,  and  two  double  firemen's 
quarters,  at  Fort  H.  G.  Wright  (Fisher's 
Island),  New  York,  and  for  plumbing, 
electric  wiring  and  installing  heating 
plants  in  same  will  be  received  here  un- 
til 10  a.  m..  Feb.  10,  1909,  and  then 
opened.  Proposals  are  desired  for  brick 
construction  of  all  buildings  and  for  re- 
inforced concrete  construction  on  bidders' 
plans  of  barracks  and  non-commissioned 
officers'  and  fiiemen's  quarters.  Infor- 
mation furnished  on  application.  En- 
velopes containing  proposals  should  be 
endorsed:  "Proposals  for  Public  Build- 
ings." and  addressed:  "R.  M.  Schofield. 
Major.  Q.  M..  Constructing  Quartermas- 
ter,   New   London,   Conn." 


Have  You  Contract  WorK  to  be  Done  This  Year? 

Engineering-Contracting  offers  you  the  means  of  getting  the  news  of 
this  work  widely  and  quickly  to  contractors  who  will  bid  on  doing  it.  It  dis- 
tributes the  news  widely  because  its  circulation  is  large  and  because  its 
readers  are  specifically  men  who  do  work — contractors,  constructing  engi- 
neers, manufacturers  of  construction  materials  and  supplies.  It  distributes 
this  news  quickly  because  it  is  printed  in  Chicago,  and  reaches  subscribers 
west  of  Pittsburg  24  to  48  hours  sooner  than  can  any  New  York  paper. 
Its    circulation    among   middle    western    contractors    is  particularly  large. 

Wide  and  quick  publication  of  -n-ork  to  be  contracted  means  •nide  competition  and  prompt  and 
careful  bidding  and  these  mean  to  the  owner  reliable  ■n'ork  at  the  lowest  cost.  A  trial  proposal  advertise- 
ment in  ENGiXEERING-CGXTRACTING  has  convinced  officials  of  other  cities  of  the  truth  of  these 
assertions.     A  trial  advertisement  will  convince  you.     It  will  cost  only  $2.40  an  inch. 

This  is  a  small  sum  to  risk  on  a  chance  merely  of  securing  wide  competition,  but  we  would  not  ask  you  to  risk 
even  so  small  a  sum  were  we  not  convinced  from  results  given  to  others  that  the  chance  is  no  chance,  but  a  certainty. 
Will  you  not  demonstrate  the  fact  to  yourself  by  a  trial  "Proposal"  in  our  columns? 

ENGINEERING-CONTRACTING,   355    Dearborn    Street.   CHICAGO 
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List  of  Contractors'  Supplies. 


If  you  wish  catalogs  of  the  leading 
manufacturers  send  us  a  postal  card 
giving  your  address  and  business,  and 
the  list  numbers,  as  shown  below,  of 
articles  of  which  you  want  catalogs. 

This  will  save  you  the  trouble  of  writing  a  large 
number  of  letters.  Should  you  later  on  have  cor- 
respondence direct  with  the  manufacturers,  we 
shall  appreciate  it  if  you  will  state  in  your  let- 
ters that  you  are  indebted  to  this  paper  for  the 
introduction.  Such  a  statement  will  be  mutually 
beneficial. 


Air    compressor.«.    See 
94. 
2  Asbostos. 

4  Asphalt. 

5  .Xspliiilt  plants. 

7  A.-iplialt  tools. 

8  Augurs,    pneumatic. 


Ballast  spreaders. 

Ballast    unloailers. 

Harri.ws,    concrete. 

Bearings.  ball  and 
roller. 

Bearings,    self-oiling. 

Bellows. 

Belt  conveyors.  SeelOS 

Belt   dressing. 

BeltinK,   canvas. 

BeltinK.    chain. 

Belting,    leather. 

Belting,   rubber. 

Benders,   rail.   See  404 

Benders,  steel  rein- 
forcing rod. 

Blarksnutlis"    tools. 

Blasting   batteries.' 

Block  machines,  ce- 
ment and  concrete. 

Blocks,    tackle. 

Blowers.     See  ISO. 

Blast    hole    loaders. 

Bolts  and   nuts. 

Blue  i>rint   macliines. 

Boots,  engineers'  and 
contractors*. 

Boilers. 

Boiler  covering. 

Bonds,   contractors' 
surety.    See   98. 

Brakes,  air. 

Bridge    railings. 

Brick,    building. 

Brick,  paving. 

Brick   machines. 

Bridges,    steel.  . 

Bridges,    concrete. 

Buckets,  clam  shell. 

Buckets,    concrete. 

Buckets,    diitnping. 

Buckets,  orange  peel. 

Brooms,  street  clean- 
ing. 

Cabinets,    filing. 

Calculating    machines. 

Cables.    See    430. 

Cableways. 

Caissons. 

Cars,    ballast. 

Cars.    coTicrete. 

Cars.   dump. 

Cars^  lliit. 

Cars.  hand. 

Cars,   mining. 

Carts.     Sec  also  520. 

Carts,    street,    hand. 

Carts,    concrete. 

Castings,    lirass. 

Castings,  iron. 

Castings,  steel. 

Cement  lilock  ma- 
chines.     See  32. 

Cement  flnisbing  tools 

Cement    pipe   molds. 

Cement  testing  ma- 
chines. 

Cement  walk  tools. 


96 


100 
101 

102 
103 
104 
106 
lO.S 
110 
112 
114 
11. -I 
110 
117 
lis 


119 
120 
121 
122 
123 
124 
126 

12s 
130 
131 
132 

134 
136 

138 
139 
140 

142 


nrills. 
Drills. 
Drills. 
Drills, 
plug. 
Drills,   ratchet. 
Drills,    rock. 
Drills,   well. 
Dryers. 
Dynamite. 

Dust  layers.  See  419. 
Ducts,    vitrified. 
Dump  wagons.  See520 
Dynamos. 


If.i'i  I'^ngincs,    tntcilon. 

167  I'^xpansion    bulls. 

16S  I';.\panderl    metal. 

lfi!t  lOxpanders,   tube. 

170  K.xploders. 

172  Explosives. 


178 
I. SO 
IS! 
1.S2 
183 

184 

18.^. 
1S6 
187 

188 

ISO 

1 90 

192 
194 
195 


196 
198 


(^enient.    natural. 
Cement.    Portland. 
Centers  and  forms  for 

concrete. 
Chains,  common. 
Chains,  sprocket. 
Channelers. 
Cleaners,  tlue.  See  189 
Clocks,   time. 
Cliiinne.vs. 
Compressors,  air. 
Conduit,      bituminous 

fiber. 
Concrete     reinforcing. 

See   474. 
Conduit,   vitrified.   See 

142. 
Concrete     fence     post 

molds. 
Computing  machines. 
Contractors'  bonds. 
Concrete  form  clamps. 
Concrete  form  holders 

See   195. 
Contractors'   supplies. 
Coal      handling      ma- 
chinery. 
Conveying  machinery. 
Conveyors,    belt. 
Cranes. 

Cranes,     locomotive. 
Cranes,     traveling. 
Crcosoting. 
Crossings,    railway. 
Crushers,    rock, 
r'ulverts.    concrete. 
Culverts,  vitrified  pipe 
Culverts,    metal. 
Curbs,   street. 


Dams,    concrete. 
Derricks  and  fittings. 
Draftsmens'     supplies, 
twitching    machinery. 
Dipper  teeth. 
Dredges. 

Drill   sharpeners. 
Drills,   air.     See  136. 

core. 

diamond. 

electric. 

pneumatic 


Economizers,    fuel. 
See  198. 

150  Klectric   machinery. 
Electric   motors.     See 
324. 

152  Elevators,   bucket. 

154  Engineers'     instru- 
ments. 

156  Engines. 

158  Engines,  gas. 

160  Engines,   gasoline. 

162  Engines,    hoisting. 

164  Engines,    steam. 


204 
206 
208 
210 
212 
214 
216 
218 

220 
221 

222 
223 
."•?4 
225 


228 
230 
232 
233 

234 
236 

?3S 
240 
242 
214 
246 
247 
248 
249 
2iO 
251 


Feed    water   heaters. 

Eans  or  blowers. 

Filing  cases. 

Felt. 

Fillers  for  brick  and 
stone    pavement. 

Fence  and    railing. 

FiiH'prottfing  materials. 

Filters,    water. 

Fireproof  doors,  par- 
titions. 

Flangi'S.    steel. 

Flue  cleaners. 

Flue   linijig. 

Flush   tanks. 

Forges,     blacksmith. 

Forms  for  concrete 
work. 

Forms  and  centers. 
See  87. 

Frttgs  and  switches. 

Fuel  economizers. 

Fuse.     See  170. 

Gas    machinery. 

(lages.    steam. 

Gages,   water. 

Garbage    furnaces. 

Gatc-i    rnd    valves. 

Grars  nrd   i^nions. 

G'-^vern'^rs.    engine. 

Governcrs,   water 
wheel. 

Graders,   elevating. 

Grain  Iiandling  ma- 
chinery. 

Gaskets. 

Grinding      machinery. 

Grubbers. 

Grout  mixers  and  in- 
jectors. 

Hammers,    pneumatic. 

Hangers,   joist. 

Harness. 

Heating  and  venti- 
lating  machinery. 

Hoists,   air. 

Hoists,  chain,  differ- 
ential. 

Hoists,    electric. 

Hoists,    gasoline. 

Hoists,    horse-whim. 

Hoists,    steam. 

Horse    feed-bags. 

Hose,   air  and  steam. 

Hose,    water. 

Hose  carts. 

H^•drants. 

Hydraulic    machinery. 


:;12 
313 
314 
315 
316 
31S 
319 
320 
322 

324 
326 


258  Ice   and    refrigerating 
machinery. 

260  Injectors. 

261  Insulated    wire, 

262  Iron. 

264  Troi..   corrugateLl. 

216  Iron,    sheet. 

267  Insurance,    laborers'. 

270  .Tacks,    hydraulic 
272  .Tacks,    screw.     . 
274  ,'acks,    track, 

.Tack.s.  trench.  See  502 
276  Judson   powder. 

278  Kilns. 


M.'inganese   stc.  I 
.Mattocks. 
.Manhole  covers. 
Mctalinc, 
Meters,    water. 
Mltu-ral    wool. 
iMlning   machinery. 
.Mixers,    cimcrete. 

compressed 


Motors, 

air. 
Motors, 
Motors, 


electric, 
water. 


330  Nickel   steel. 

332  Nuts   and   nut  locks. 

333  Office    appliances    and 

furniture. 
Oil,    See  419, 

334  Oilless   Bearings. 

336  Ore       handling       ma- 
chinery. 


337 
33S 
339 
340 
341 
342 
343 
344 

345 
346 

348 
350 
352 
353 
354 
356 

358 
359 
360 
362 
364 
366 
367 

368 
370 
371 
372 
374 
375 

376 


379 

380 
3S1 
382 
383 
384 
385 
386 
387 
388 
389 
392 
393 
394 
396 
397 
39S 


Pavements. 

Paving   materials. 

Paving    tools. 

Packing. 

Painting    machines. 

Paints. 

Pa\ing  blocks,  wood. 

leaving   Itlocks.   stone. 

Paving  iiriclvs.  See  44. 

Paper,    building. 

Paper,    blueprint, 
drawing,    tracing. 

Picks. 

Pile    drivers. 

Pile    driver   jets. 

Pile   shoes   and   rings. 

Piles,    concrete. 

Piles,    interlocking, 
steel. 

Piles,    creosoted. 

Pipe   fittings. 

Pipe    covering. 

Pipe,  cast  iron. 

Pipe,    cement. 

Pipe,    lead. 

Pipe,    reinforced    con- 
crete. 

Pipe,   riveted  steel. 

Pipe,    vitrified   sewer. 

Pipe,   wooden. 

Pipe,    wrought    iron. 

Pipe  cutting  machine. 

Pipe    Lapping   ma- 
chines. 

Plows, 

Plows,    unloading'  See 
12. 

Pneumatic   tools.     See 
8,    132,    416. 

Post    hole    dig.gers. 

Portable    railways. 

Pulverizers. 

Powder,   black. 

Prism    glass. 

Pulleys. 

Pvunjis,    air    lift. 

Pumps,    diaphragm. 

Puinps,    centrifugal. 

Pumps,    electric. 

Pumps,    contractors'. 

Pumps,     sand. 

Pumps,    sewage. 

Pumps,    steam. 

Pumps,    trench. 

Puniiis.    windmill. 

Punclies.     hydraulic. 


400  Quarry    bars. 

402  Quarry    machiner>\ 


280  Laborers   supplied 

281  Lamps,  acetylene. 
Lamps,      contractors'. 

See   286. 

282  Lamp  posts. 

283  Lamps,    electric. 

284  Lathe,    metal. 
?85  Le.Td. 

286  Lights,  contractors'. 

2<7  L 'ad    furnaces. 

2SS  Lime. 

280  Lights,    vault. 

290  Locomotives,    dinkev, 

292  Locomotives,    electric, 

294  Locomo1i\-es,    ,g;isoIine 

296  Locomotives,    geared. 

298  Locomotives,    steam. 

299  Logging  outfits. 

300  Lubricants. 

302  Lumber,  creosoted. 

308  Machinery,    tile    mak- 
ing. 
310  Machine   tools. 


404  Rail    benders. 

405  Rail    joints    and    fas- 

tenings. 

406  Railroad   signals. 

408  Railways,    industrial. 
410  Rails,    new. 

412  Rails,    second    hand. 

413  Railway   track   layers. 

414  Rammers,    pneumatic. 

415  Recording   instru- 

ments. 

416  Riveters,    pneumatic. 

417  Road      dust     prevent- 

ives. 

418  Road   machinery. 
Rock  crushers.  Seell4 

419  Road  oil, 

422  Rollers,    horse. 

424  Rollers,    steam. 

425  Roofers'    supplies. 

426  Roofing. 

427  Rope   drive. 

428  Rope,    manlla. 
430  Rope,    wire. 


Sand   pumps.   Sec  392. 
\'.>'j  Sawmill    machiner.\'. 

440  Saw    mlil.'i,    portable. 

441  Scales. 

142  Scarifiers    for    macad- 
am. 
444  Scrapers,  drag. 

446  Scrapers,    road. 
Scrapers,    wheel.    See 

528. 

447  Scrapers,    street. 

448  Screens,   rotary. 

450  Second    hand    outfits. 
452  Sewage    disposal. 

Sewer  braces.  See  502 

454  Sewer   cleaners. 

455  Sewer   traps. 
Sewer  pipe.   See  370. 

457  Sliafting. 

458  Sheaves. 

460  Sbovels.   hand. 

461  Skvlights. 

462  Skips. 
464  Slate, 

466  Sprinkling    carts. 

468  Standpipes. 

470  Steam    shovels. 

472  Steel,    structural. 

474  Steel     for    reinforcing 

concrete. 
476  Stone,     broken. 

478  Stone     dressing     ma- 

chines. 
Street    cleaning 

urooms.   See   53. 
Stieet  carts.  See  71. 

479  Street    sweepers    and 

cleaners. 

480  Stump  pullers. 

481  Street    fiushers. 
Street    scrapers.      See 

447. 

482  Switches. 

486  Tanks,  gas  and  oil. 
488  Tanks,   septic. 

490  Tanks,   water. 

491  Tapes,    engineers'. 
Tapping    machines. 

See  375. 

492  Tar. 

493  Telegraph     and     tele- 

phone    line     equip- 
ment. 

494  Tents. 

493  Tie  plates. 

496  Ties,    steel. 

497  Tile,  drain. 

Tile    making   machin- 
ery. See  308. 

498  Tile,   partition. 

Tile,   roofing.    See  426. 

Tools,  contractors'. 
See   100. 

Time       keeping       de- 
vices.  See   92. 

Traction    engines.   See 
166, 

Track       laying       ma- 
chines.   See   413. 

499  Track    tools. 

500  Tracing   cloth. 
Tramwavs,  wire  rope. 

See  60, 

501  Track  materials,  rail- 

way. 

502  Trench    braces. 

504  Trench    machines. 

505  Turnliuckles. 

506  Turntables. 

507  Turbines     (water 

wheels). 
."OS  Turbines,    steam. 
509  Twisted  steel. 


510  Valves,    steam. 

512  Vah'cs.    water. 

513  Vault    lights. 

514  Ventilators. 

515  Ventilating  appa- 

ratus. 


51s 
520 


524 
525 


526 
528 
529 
530 
531 
532 
534 


438  Sand  blast  apparatus.    538 


Wagon    loaders. 

Wagons,    dump. 

Waterproofing. 

Water    softeners. 

Waterworks    machin- 
ery and  supplies. 

Well    drills.    See    138. 

Wheelbarrows. 

Wheel  scrapers. 

Wheels,    car. 

"U'ied  mills. 

Winches. 
'Wire  cloth. 

Wire   glass. 

Wire  rope.    See  430. 

Wood      block      pave- 
ment.    See  343, 

Wood    preservatives. 


The  above  is  only  a   partial    list  of  the  hoadin(;s   In   our  Card   Index.     No    matter  what  you   want,     TELL   US 
and    we   will    put    you    in    prompt   communication    with    the    loading    manufacturers,    dealers  or  contractors. 
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SPECIAL  OFFER 

The  author  of  "Handbook  of  Cost  Data"  is  also  the  editor 
of  Engineering-Contracting  and  no  person  interested  in 
Engineering  Construction  of  any  kind  can  afford  not  to 
have  both.  The  demand  for  "Cost  Data"  has  broken  all 
records  for  the  sale  of  technical  books,  over  15,000  copies 
having  already  been  sold.  The  growth  of  Engineerings 
Contracting  is  even  more  wonderful.  This  is  tne  only 
periodical  in  the  world  devoted  to  METHODS  and  COST 
and  the  only  weekly  Civil  Engineering  paper  west  of  New 
York.  We  want  15,000  additional  subscribers  and  we  ask 
YOU  to  help  us  secure  them.  The  net  price  of  "Cost 
Data",  flexible  leather,  gilt  edges,  622  pp.,  is  S4;  the  sub- 
scription price  of  Engineering=Contracting,  52  issues,  is 
S2.  We  will  send  both  for  $5,  (to  Canada,  S6.)  If  already 
a  subscriber,  you  may  have  the  paper  sent  to  a  friend. 
We  will  mail  either  to  whatever  address  you  desire. 
"Cost  Data"  has  over  600  pages  of  actual  costs  taken 

from  the  private  re= 
cords  of  engineers  and 
contractors  and  so 
itemized  and  analyzed 
as  to  be  of  inestimable 
^alue  to  any  person 
who  has  to  do  with 
making  bids  and  esti= 
mates  or  in  checking 
estimates.  The  book 
covers  the  whole  field 
of  contract  work,  giv- 
ing the  cost  of  labor 
and  materials  required 
for  every  kind  of  con- 
struction from  the  lay- 
ing of  sod  to  the  build- 
ing of  reinforced  con- 
crete sewers.  No  de- 
tail of  contract  work 
has  been  too  small  to 
be  described  and  re- 
corded .  Wages  and 
prices  of  material  are 
given  in  every  case,  so 
that  proper  substitu- 
tion can  be  made  where 
conditions  differ.  It 
gives  also  valuable 
^"^^"^  data    on    methods    of 

Construction,  thus  enabling  foremen  to  handle  work  in 
the  most  economical  manner  possible. 

The  general  headings  are: 

Cost-Keeping.  Preparing  Estimates.  Organization  of  Forces,  etc 

Cost  ol  Earth  Excavation. 

Cost  of  RocJv  Excavation.  Quarrying  and  Crushing. 

Cost  of  Roads.  Pavements  and  ^^'alks. 

Cost  of  Stone  Masonry. 

Cost  of  Concrete  Construction  of  All  Kinds. 

Cost  of  Water-Works. 

Cost  of  Sewers,  Vltrifled  Conduits  and  Tile  Drains. 

Cost  of  Piling.  Trestiing  and  Timber^vork. 

Cost  of  Erecting  Buildings. 

Cost  of  Steam  and  Electric  Railways. 

Cost  of  Bridge  Erection  and  Painting. 

Cost  of  Railway  and  Topographic  Surveys. 

Cost  of  Miscellaneous  Structures. 


34  Page  Circular.  Showing  Contents  and  Sample  Paces 
will  be  mailed  PRIZE  on  request. 


ENGINEERING-CONTRACTING,  355  Dearborn  St..  CHICAGO 

13-i;i  Park  Row,  NEW  YORK 


Wlikli  Way  Will  Too  (oie  Oot? 

Do  YOU  belong  to  that  discouraged  looking 
line  of  men  who  file  in  and  out  of  the  big 
gate  every  day — who  get  the  same  small 
salary  all  year  'round,  with  no  prospect  of  any- 
thing better? 

If  you  do,  glance  over  your  shoulder  when 
going  through  the  gate  tomorow;  note  the  failures 
behind  you — the  men  past  middle  life  who  have 
given  their  best  years  to  hard  labor. 

They  never  had  your  Opportunity.  Going 
to  school  by  mail  was  unheard  of  in  their  day — 
their  life's  history  is  just  the  old,  old  story  of 
the   untrained  man- 

"Which  way  will  you  come  out?"  Just  a  little 
ambition  on  your  part — a  few  hours  of  pleasant 
study  each  week,  and  your  whole  life  is  changed. 
Your  salary  will  be  doubled — your  work  more 
congenial — your  hours  shorter. 

You  will  be  a  man  of  importance — come  and 
go  through  the  olfice  door — the  big  gate  can  be 
forgotten. 

The  American  School  of  Correspondence 
offers  every  man  the  same  chance  today.  No 
matter  how  little  your  education,  if  you  have 
the  ambition  we  can  train  you. 

Commence  to  use  your  brain  today — grasp 
this,  your  opportunity  now  by  filling  in  and 
sending  the  coupon. 

We  will  mail  you  a  valuable  bulletin  de- 
scribing our  complete  courses,  absolutely  free 
of  charge — there's  no  obligation  attached  to 
this — we  do  not  employ  agents  or  collectors. 

WE  HELP  MEN  HELP  THEMSELVES. 

American  School  of  Correspondence 

CHICAGO,    U.  S.    A. 


FREE   INFORMATION   COUPON 

American  School  of  Correspondence: 

Please   send  me  yout  valuable  200-page  book  of  Etiffineeiing  InfoimatioD  and 
advise  me  how  I  can  qualify  for  position  marked  "  X." 


Contractor  and  Bailde 

Civil  Engineer 
Structural  Engineer 
Municipal  Engineer 
Railroad  Engineer 
Electrical  Ensineer 
Draftiman 
Mechanical  Engineer 
Stationary  Engineer 


...-Straclural  Draftsmaa 
....Heating  and  Ventilatins   Engineer 
. . .  .Plamber 
...  .Architect 

Hydraulic  Engineer 

Sbeet  Metal  Pattern 

Draftsman 

College  Preparatory 

Course 


Name 

Address 

Occupation 

E\G.  CO  N'T.  i:--'.)-0' 
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The  Cincinnati 
Frog  &  Switch  Co. 

CINCINNATI,  OHIO 

Manufacturers  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,  Contractors,  Plantations. 


F  O  1<    SALE 

400  Tons  New  Steel  Channels 

l.'i  iii.iu-.,  :(:(  ;.,.u:;  I .,  :«i  '.■.■;  I.ini: 

We    have   the    clamps   for    converting 

them  into  steel  sheeting. 

I'ncf  Way  Bflow  Milk. 

WALTER    «.    ZELNICKER   SUPPLY    CO.,    In  ST.  LOUIS 


Steam  Shovels,  Locomotives. 
Cars,  etc. 

Contractors'  and  Railway  Equipment 

Telegraph.  Tclcplionc  or  Wnte  Ui- 

A.  C.TORBERT  &  CO. 

547-643  Monadnock  Block  CHICAGO 


FROGS.  SWITCHES,  CROSSINGS 

StiuuU  and  Portable  Track  for  all  weighu  of 
rail  for  Quarrie*.  Mines,  Coal  Tipple*,  Indu*- 
triaJ  Plant*  and  Contractor*'  u*e. 


intf  pricti   apen    rf^ix 


THE  INDIANAPOLIS  SWITCH  &  FROG  CO. 


SPRINGFIELD,   OHIO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inck 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  teas  irn 
stock  in  our  shops. 

Also  Steam  Shovels 

Southern  Iron  &  Equipment  Co. 

ATLANTA,  GA. 


VULCAN  IRON  WORKS 

CHICAGO 


Largest  Dealers  in  Rebuilt 
Equipment  in  United  States 

EAST  WORKS 
New  Freight  and  Passenger  Cars 

WEST  WORKS 
Rebuilt  Coaches,  Cars  and  Engines 

Hicks  Locomotive  &  Car  Works 

General  OfBces  Sales  Dept. 

Chicago  Heights,      Ka.tere        Fishei  Building. 

Illinois  R«pr«ienutlTei      Chicago,  111. 

ImpliY  BteelA  Eqalpm.nt  Co.,  141  Browlir.?,  H.w  T.rk. 


«• 


CONTINENTAL" 


DUMP     CARS 


IJ  to  20  Cubic  Yards  Capacity, 

any  Guac;e. 

Continental  Car  &  Equipment  Co.,  (Inc.) 

17  Battery  Place,  New  York 
Highland  Park,  Louisville,  Ky. 


TIT'HICH  appeals  to  you  most,  idle  plant  or 
^  '  money  in  the  bank  ?  You  would  not 
have  idle  plant  had  you  been  dealing  with  us 
before  your  purchase.  Are  you  sure  the  plant 
you  have  will  meet  all  the  requirements  of  your 
next  piece  of  work?  Is  it  not  very  probable 
that  you  may  use  it  to  a  disadvantage  simply 
because  you  are  loathe  to  invest  more  money, 
which  in  turn  will  be  idle  next  year?  Our 
method  should  appeal  to  you.  We  have  con- 
tractors' equipment  of  all  kinds.  It  will  fit  all 
the  conditions  exactly.  You  can  rent  just  what 
you  can  use.  Every  piece  of  equipment  you 
are  paying  rental  on  is  earning  you  something. 
Remember  nothing  is  lying  idle  and  you  have 
no  money  invested. 


Contractors 

Have 

you 

idle 

plant? 

Write,  Wire  or  Call 


UNITED    STATES    EQUIPMENT    COMPANY 

FISHER    BUILDING,    CHICAGO,    ILL. 


in  writing  to  our  Advertisers  for  CATALOGS  or  PRICES  Please  mention  ENGINEERING-CONTRACTING 
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Motors    For    Sale 

two   40    H.    P.    variable     speed.    220    V.    Jenny 

Motors.        Complete     with     electric     automatic 

control.   Reasons  for  selling,  too  small.   Adapted 

especially    for    printing    press    work    or   heavy 

machinery. 

Address  Purchasing  Agt..  Post- Dispatch,  St.  Louis,  Mo- 


FOR  SALE 
Two  Temple-Insfersoll 

Electric=Air  Drills 

with  complete  equipment. 

These  drills  are  as  good  as  new 
and  will  be  sold  at  a  reasonable 
price.  Are_|^for  alternating  cur- 
rent only.     Apply  to 

W.  F.  DISBROW, 

MINERAL  POl.N'T,  WISCONSIN 


WANTED— 

you  to  know  THE  VELTEN  UNI- 
VERSAL CRUSHER  is  the  only 
machine  which  will  reduce  the  hard- 
est ROCK  and  GRAVEL,  insUn- 
taneously,  to  any  fineness  according 
to  your  wishes.  It  can  be  adjusted 
without  stopping  your  machinery;  is 
very  simple  in  construction!  less 
power  and  less  repairs  are  required 
for  maintainance  expense,  and  the 
least  cost  of  any  machine  in  the 
market.  Prices  range  from  $30  up. 
Investigate  and  you  will  be  pleased 
Address  the 
tJNTVERSAL  STONE  CRUSHER  CO.. 
Cedar  Rapids.  lona. 


FOR   s.M.t: 

Contractor's  Equipment 

Model  20  Marion  (New  Aug.  1907)  $4,000 
05-ton  Bucyrus  (used  10  mos.)  9,000 
Little  Giant  Vulcan,  Traction; 

3  sets  engines  -        -         2,750 

U-yd.  Dipper,  Otis  -         -         1,500 

■IS-ton  Style  A  Marion      -         -         2,500 

20  other  high-grade  steam  shovels: 
(;5  and  70-ton  Bucyrus      0,000  to  7,500 
Model  60  Marion       -        -         -         6,250 
0x14  Porter  Dinkies  -        -         1,700 

10x16  Dicksons  (new)  -  -  2,100 
10x16  Davenports  -        -         1,750 

STEAM  ROAD  R(  LLHRS 

No.  5  McCuUy  (new).  :in(l  Gates'  and 
Austin  Crushers.  12-yil.  Second-hand 
Western  and  Oliver  Dump  Cars;  5- yd. 
Austin   Cars;   4-yd   K.    &   J.  Cars,  etc. 

EASY  TERMS  OK  PAYMENT 

FRED  A.  PECKHAM 

1301-02  Great    Northern  BMk-,  CHICAGO 


Our  Leading  Combinations 

E>JGINEERING-CONTRACTING $2.00  J  Ouf    PpCC 

Review  of  Reviews 3.00  >■      fl^  X    iLfi 

McClure's 1 .50  i     3>  J»^^ 

Engineering-Contracting f2.00  )       Our  Price 

World's  Work 3 .  00  }■     ^  X    £^{\ 

Everybody's 1.50)     ^-^m^^ 

En  GTNEERING-CONTR  ACTING 

■'  With  Ainslee's $2, 

With  American  Boy  and  Success 2  , 

With  American  Magazine  and  Etude 2 , 

With  Burr  Mcintosh  Monthly 3 , 

With  Century. . , 5 . 

With  Chiistian  Endeavor  World 2  . 

With  Cosmopolitan  and  Success 2 . 

With  Country  Life 4 


70 

65 
85 
35 
20 
45 
65 

.  - .35 

With  Etude  (for  music  lovers)  and  American 2 .  85 

With  Good  Housekeeping  and  Cosmopolitan 2  ,  65 

With  Harper's  Bazaar  and  American 2  .  65 

With  Independent 2.70 

With  Leslies'    Weekly 4  .  85 

<    With  l.ippinctots 3. 10 

With  Little  Folks  (new)  and  Cosmopolitan 2  ,  65 

With  Metropolitan  and  American 2  65 

With  Musician  and  Success 3  00 

With  National  Magazine  and  Sunset 3  .  00 

With  Outing 2.70 

With  Ehoto  Era  and  American 3  .  00 

With  Physical  Culture  and  Cosmopolitan 2  .  65 

With  Scribner's 4  00 

With  Smart  Set 2.70 

With  Travel  Magazine  and  Success 3  .  00 

With  Van  Norden  Magazine  and  Pearson's 3 .  35 

Wit"h  Woman's  Home  Companion  and  American 2  .  65 

V  With  World  Today  and  Cosmopolitan 3  .  00 

Engineering-Contracting $2.00  >       Our  Price 

Review  of  P.eviews , 3 .  00  >■     ^^  X    %  t^ 

Woman's  Home  Companion 1 .25  \     ^^^m'^^ 


Our  Price 


Engineering-Contracting $2  00  1 

Delineator 1   00  I  ^^    ^ 

World's  Work 3  ,  00  f  ^  A   00 

Everybody's 1   50  J  **>   »^»^^ 


The  Magazine  Man 

LET  ME  TEACH  YOU 

The  Magazine  Subscription  Game         ^ 

A  BUSINESS  WITH  A   BIO  FUTURE 

How  I  Developed  My  Business  from 
$47  to  $400,000  a  Year 


The  subscription  agency  business  is  just  beginning  to  develop,  and 
every  man  and  woman  can  learn  it  by  my  complete  instructions,  per- 
sonally conducted  by  mail.  You  can  in  your  le  sure  hours  conduct  a 
mail-order  business  that  is  dignified  and  earn  larRC  profits  by  the 
Grumiaux  system. 

Begin  in  a  small  way  and  watch  it  grow.  The  principles  upon  which 
I  built  my  business  become  yours  and  the  benefits  of  my  22  years'  ex- 
perience— you  need  not  make  the  mistakes  I  did — the  elements  of  success 
as  I  discovered  them,  my  ideas,  my  schemes,  all  become  yours  through 
the  Grumiaux  system. 

year  after  year  the  renewal  business  increases  profits,  and  before  you 
know  it  you  have  a  substantial  business  of  your  own.  Start  by  working 
a  few  hours  evenings. 

Full  particulars  by  mentioning  this  magazine 


Address  all  orders 


Ask  for  Our  84-Page  Clubbing  Catalogue 


THE  GRUMIAUX  NEWS  AND  SUBSCRIPTION  CO.,  Le  Roy,  N.  Y. 
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ENGINEERING-CON'IRACTING 


Vol.  XXX.     \o.  26. 


WANTS 

il.v.    (.1  .1  '.-.ut;    iw.t    only 

One  Cent  a  Word 

\i-  .■•  .-..   !  11  00  :in   Inch. 


WANTS 

Undisplayrd  f.ir.1^  uii'IcT 
tl.is    lu-.iMiiiK'    <-■"•"--   01, iy 

One  Cent  a  Word 

liisplaycd  11.00  an  Inch. 


WANTS 

Undisplaycfl  Cards  under 
this    heading'    c.i..sL    only 

One  Cent  a  Word 

Disphiy.-.l  !1  00  an  Inch. 


WANTED — Sec  ..iiil-haiKl  Sui-veyor's  or  En- 
gineer's Transit.  Must  be  cheap  and  In 
nrst-elnss  condition.  State  name  of  man- 
ufacturer and  give  catalogue  number  if 
possible.  Enclose  stamp  (or  reply.  M. 
C.  Suttle.  Junction.  111. 

WANTED  POSITION— Civil  engineer;  eight 
years*  experience  in  municipal  enclneer- 
InK.  rall\va,\'  location  and  construction,  real 
estate  development,  highway  construction, 
land  (IrrilnaRC.  Addres  "E.  S.."  care  En- 
gineering-Contracting, 355  Dearborn  St., 
Chicago,     III. 

WANTED— MASTER  MACHINIST  at  J7.04 
per  diem.  A  competitive  examination  will 
be  held  at  the  Navy  Yard.  .Mare  Island. 
Cal.,  .lanuary  7,  1909.  to  fill  the  above  po- 
sition. F'or  application  and  further  In- 
formation address.  "Commandant,  Navy 
Yard.  .Mare  Island,  Cal." 

WANTED— POSITION  as  chemist  or  chem- 
ical engineer  by  graduate  of  leading  tech- 
nical school.  Has  had  several  years  of 
practical  experience  and  can  fill  respon- 
sible position.  Best  of  references.  Ad- 
dress Box  "P.  C."  care  Engineering-Con- 
tracting. 721  Park  Row  BIdg..  New  York 
City,  17-tf 

POSITION  WANTED— By  engineer  with 
following  qualifications:  Total  experience, 
6  years,  including  field  and  office. work, 
draughting,  steel  designing:  3  years  resi- 
dent engineer  with  railway  and  irrigation 
companies:  university  graduate:  degree  of 
B.  Sc.  Address  Bo.K  65.  Engineering-Con- 
tracting, 355  Dearborn  St.,  Chicago.       22-ot 

WANTED— POSITION— Young  man,  23, 
wants  position  with  contracting  company 
with  idea  of  learning  work.  Do  not  care 
what  salary  is  to  start.  G'raduate  civil 
engineer,  with  three  years'  experience  in 
paving,  sewer,  water  works  and  concrete 
construction.  Any  location.  Address  Box  76, 
care  of  Engineering-Contracting,  355  Dear- 
bom    St.,   Chicago.  26-2t 


WANTED— Name  and  address  of  the  party 
who  on  Nov.  24  wrote  from  Montreal  re- 
questing Bulletin  of  Dietrich  wall  form 
clamp,  but  omitted  to  sign  his  name  to  the 
request. 

WANTED— POSITION— Engineer,  34,  has 
transit,  desires  position  on  railroad  or  mu- 
nicipal work  or  with  contractor  or  engi- 
neer: six  years'  experience  on  location  and 
construction;  hard  worker.  F.  C.  Randall, 
Hubbard.   Ohio. 


WANTED— ENGINEERS  AND  CONTRACT- 
ORS— Do  you  need  a  man  who  can  design 
structures  for  engineering  works  and  su- 
perintend their  proper  erection?  Have 
worked  under  instructions  four  years 
steady;  graduate  of  M.  I.  T..  .Ir.  Am.  Soc. 
C.  E.  Good  connections.  Can  talk  busi- 
ness. Address  Box  61,  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago. 

WANTED— POSITION— Municipal  and  rail- 
way engineer,  Mem.  W.  Soc.  Eng.,  wants 
position  with  railway  company  or  contract 
to  make  railway  location,  surveys  or  other 
engineering  work.  Experienced  in  special 
track  design  and  construction,  street  pav- 
ing and  sewer  work.  Have  field  and  office 
outfit.  Address  Box  62.  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago, 
lU. 


WANTED  POSITION  —  Business  engineer, 
experienced  in  machine  shop  work,  design 
Installation  and  operation  complete  electric 
railway  power  and  lighting  systems  and 
sales  work.  Expert  In  organization,  cost 
keeping  and  analysis.  Capable  of  taking 
complete  charge  of  industrial  works  or 
large  construction  works  and  can  get  the 
best  results.  Cornell  M.  M.  E.  1900.  Amer- 
ican member  A.  S.  M.  E..  C.  S.  C.  E.,  A. 
M.    A.    I.    E.    E.    A    hustler   and    business 

fetter.     Experience  in  Canada.     P.  O.  Box 
89.  Kelowna,  B.  C. 

WANTED— POSITION  on  construction  or 
other  work  with  either  railroad,  manufac- 
turlnj?  or  construction  company  by  gradu- 
ate civil  engineer.  Kour  years  experience 
on  various  construction  work,  two  years  as 
assistant  engineer  in  direct  charge  of 
heavy  railroad  construction.  Can  furnish 
best  of  recommendations  and  A-No.-l  ref- 
erences. Graduate  of  one  of  best  engineer- 
ing colleges  in  this  country.  Now  em- 
ployed, but  desire  to  better  my  position. 
No  promoting  schemes  or  drafting  jobs 
will  be  considered.  Address  Box  75,  care 
of  Engineering-Contracting,  355  Dearborn 
St.,  Chicago,  111.  25-3t 


WANTED— POSITION  —  Mechanical  and 
construction  engineer  of  initiative  and 
executive  ability  with  good  business  ex- 
perience, buying,  selling  and  shop  work, 
desires  to  communicate  with  Interested 
parties  having  any  opening  for  a  man  of 
this  description.  Has  been  connected  with 
some  of  the  foremost  mining  and  engineer- 
ing organizations  east  and  west. 

Present  salary  $5,000  per  year;  under 
contract  until  January  first.  Desires  to 
locate  permanently  with  suitable  firm.  In- 
vesting with  them  in  the  enterprise  if  sat- 
isfactory. Address  Box  66,  care  of  Engi- 
neering-Contracting, 355  Dearborn  St., 
Chicago.  22-5t 

WANTED— SITUATION— Young  man,  tech- 
nical graduate  from  first-class  university, 
desires  honorable  position  with  engineer  or 
construction  company.  Middle  or  north- 
west preferred.  Address  Box  74,  care  En- 
gineering-Contracting, 355  Dearborn  St., 
Chicago.  25-4t 

WANTED— POSITION  with  contractor,  con- 
struction or  manufacturing  company,  by 
young  man  25  years,  college  education,  2 
years  mechanical  and  1  year  mining  engi- 
neering. Experience.  2%  years  special  ap- 
prentice with  railroad,  1  year  inspector 
steel  railway  material,  1  year  charge  of 
power  plant  and  construction.  Can  run  in- 
strument. Moderate  salar>-,  experience  ob- 
ject, locate  anywhere.  William  McCleary, 
School  Lane,  Germantown,  Phila.  25-2t 


Building  Erection  Superintendent 

WANTED 

An  engineering  and  contracting  company- 
located  on  the  Pacific  Coast  desires  to  get  an  Al 
building  erection  superintendent  who  has  had 
charge  of  erecting  modem  steel  and  reinforced 
concrete  buildings.  He  must  understand  esti- 
mating and  all  details  of  the  business.  After  the 
man  has  shown  his  ability  he  will  be  permitted,  if 
desired,  to  put  5  or  10  thousand  dollars  into  the 
concern  as  a  working  interest.  A  good  future  £or 
a  capable  young  man  with  experience  is  offered. 
Write  to  "Box  E."  721  Park  Row  Bldg..  New 
York,  giving  age,  experience  and  references. 


STUDY  OUR 

CONCRETE 

COURSES 
Reinforced  Concrete   Design  ;  Con- 
crete Construction  and  Contracting. 

Circular  Expl.\ins 

CONCRETE     ENGINEERING 

584  Caxton  Bldg.,  Cleveland 


WANTED  POSITION— Graduate  engineer, 
over  three  years'  experience  on  road,  rail- 
way, municipal  and  mine  surveys  and  con- 
struction: also  five  years'  business  experi- 
ence; hard  worker.  H.  B.  Pope,  Brooks, 
Ky. 24-4t 

WANTED  POSITION— Graduate  civil  en- 
gineer, six  years*  experience  on  railway  lo- 
cation and  construction,  drainage  and  mu- 
nicipal work;  desires  position  as  instru- 
ment man,  draftsman  or  assistant  engi- 
neer. Write  for  referf-nces.  Address  Box  72. 
Engineering-Contracting,  355  Dearborn  St., 
Chicago. 2*-4t 

WANTED — Civil  engineer  and  surveyor,  of- 
fice and  business  in  suburbs  of  Chicago, 
wishes  to  associate  with  Chicago  engineer 
who  requires  an  assistant;  technical  grad- 
uate; experienced  in  municipal  work, 
street  paving,  sewer  construction,  land 
surveving.  railway  engineering  and  con- 
struction. Address  Box  71,  care  of  Engi- 
neering-Contracting, 355  Dearborn  St., 
Chicago. 23-4teow 

WANTED — POSITION— Contractor's  super- 
intendent; experienced  on  large  contracts, 
dry  docks,  locks  and  dams,  canal  work, 
power  houses,  reservoirs,  difficult  founda- 
tions, cofferdams,  concrete  piles,  quick- 
sand work,  heavy  masonry,  earth  and'  rock 
excavation.  etc.  'fiechnical  graduate. 
Present  work  just  completed.  Address 
Box  69,  care  of  Engineering-Contracting, 
355   Dearborn  St.,    Chicago.  23-4t 

SITUATION  WANTED — Young  civil  engi- 
neer, open  for  engagement  Dec.  1.  Col- 
lege education.  Eight  years'  experience- 
as  engineer  and  contractors'  superinten- 
dent on  bridges  and  buildings;  particularly 
reinforced  concrete  construction.  Also- 
office  experience.  Single.  Will  go  any- 
where. Salary  no  object  to  start.  Best 
references.  Address  Box  6S.  care  of  En- 
gineering-Contracting. 355  Dearborn  St., 
Chicago.     " 

WANTED— POSITION— Civil  engineer,  26; 
university  graduate:  experienced  in  field' 
and  office  work.  Prefer  position  as  drafts- 
man in  reinforced  concrete  or  bridge  de- 
sign. Have  completed  courses  in  me- 
chanics, strength  of  materials,  masonry 
construction,  roofs  and  bridges.  Now  em- 
ployed at  $90  per  month.  Wish  better 
location.  Address  Box  67,  care  of  En- 
gineering-Contracting. 355  Dearborn  St., 
Chicago.  23-3t 

WANTED  —  POSITION  —  Mechanical  and 
structural  engineer  wishes  to  change  Jan. 
1.  At  present  assistant  engineer  for  com- 
pany manufacturing  unit  concrete  rein- 
forcement. Graduate  M.  E.,  with  wide  ex- 
perience in  heavy  machinery,  copper  and 
lead  smelting,  mill  and  factory  buildings 
in  both  steel  and  concrete.  Chicago  pre- 
ferred, but  will  go  elsewhere.  Address 
Box  70.  care  of  Engineering-Contracting, 
355  Dearborn  St..  Chicago. 

WANTED— POSITION— Superintendent  with 
ten  years'  practical  experience  in  charge 
of  construction,  railroads,  power  plants, 
barge  canal,  foundations,  pile  and  sheet 
driving,  heavy  concrete  construction,  rock 
and  quarry  work,  up-to-date  stone  crush- 
ing, concrete  mixing,  steam  shovel  and 
derrick  plants,  open  for  engagement  .Tan. 
1,  1909.  First-class  references  from  pres- 
ent employers.  New  York  or  Pennsylvania 
preferred.  Age  32.  -Vddress  Box  73,  care 
of  Enginering-Contracting,  355  Dearborn 
St..    Chicago. 

CAN  YOU  control  $10,000  or  promote  a 
company?  The  advertiser  has  a  proposi- 
tion in  contracting  machinery  that  is  a 
l.ibor-savcr  and  there  is  absolutely  no 
competition.  The  machine  will  transfer 
earth  as  gathered  by  wheel  or  buck 
scrapers  onto  wagons  at  a  cost  of  two- 
thirds  of  a  cent  a  cu.  yd.  and  will  elim- 
inate long  scraper  hauls  and  hand  shovel- 
ing. Address  3338  17th  N.  W.,  Wash- 
ington, D.  C.  26-4t 


December  23,  1908. 
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Engineering  Agency 

BULLETIN 
POSITIOINS  OPEN 

for  members  only.  Please  write  separate  letter 
for  each  place,  stating  special  qualifications  in 
detail.  When  advisable  these  letters  are  for- 
warded with  your  credentials  to  the  employer. 
Correspondence  from  non  -  members  solicited. 
Annual  fee  J2.00. 


COAL,  MINING  ENGINEER— Montana.  One 
with  experience  in  and  accustomed  to  the 
northwest  field.  This  is  lignite  coal  mine 
working  on  pitch.  W-9221.  The  Engineer- 
ing Agency,  Inc.,   Chicago.    • 


ARCHITECTURAL  DR.AFTSMAX— Chicago. 
Must  be  an  American,  experienced  on 
heavy  factory  building  work.  $20  to  $25  a 
week.  W-9220.  The  Engineering  Agency. 
Inc.,   Chicago. 


.STRUCTfRAL  DRAFTSMAN  —  Tennessee. 
For  large  bridge  company.  Must  be  capa- 
ble of  doing  di-afting  and  estimating.  Pref- 
erably married  man  looking  for  perma- 
nent employment.  W-9219.  The  Engineer- 
ing Agency,  Inc..  Chicago. 

STRUCTURAL  DRAFTSMAN  —  Kentucky. 
With  several  years  e.xperience  on  steel 
building  work  for  detailing  and  checking 
on  shop  drawings.  SIOO.  W-921S.  The 
Engineering  Agency,  Inc.,   Chicago. 

^RCHITECTUR.\L  DRAFTSMAN  —  Ohio. 
First-class  man  skillful  in  the  use  of  water 
colors  and  sketching  work.  $20  to  $30  per 
week,  according  to  previous  experience. 
■W-9213. 

ERECTING  ENGINEER— For  boiler  room 
appliances.  Young  man,  technical  educa- 
tion, witli  experience  on  drafting  and  de- 
signing. $75.00.  M-9222,  The  Engineering 
Agency,   Inc.,    Chicago. 

A.  C.  MOTOR  DESIGNER— Central.  Must 
have  this  experience.  State  qualifications 
fully  and  salary  wanted.  M-8S69.  The 
Engineering  Agency.  Inc.,  Chicago. 


FOREMAN — Gas  engine  erection  and  test- 
ing floor.  Engines  from  50  to  300  h.  p. 
$1,500  to  $1,800  per  annum:  25  to  30  men 
in  department.  State  experience  fully.  M- 
9223.  The  Engineering  Agency,  Inc.,  Chi- 
cago. 


MECHANICAL  DESIGNER— Heavy  or  han- 
dling machinery.  Must  have  had  similar 
experience,  be  disengaged  and  near  Chi- 
cago.    Good  salary  for  right  man. 

SALESMAN — Chicago.  Contractors'  equip- 
ments. Only  those  near  Chicago  need  ap- 
ply. M-9209,  The  Engineering  Agency, 
Inc.,  Chicago. 


MECHANICAL  DR.\FTSMAN— Corliss  en- 
gines. East.  $80  to  $115.  M-9200,  The 
Engineering  Agency.  Inc.,  Chicago. 


PROFESSOR  ELECTRICAL  ENGINEER- 
ING'—West.  $2,000.  M-ST30,  The  Engi- 
neering Agency,  Inc..  Chicago. 

INSTRUCTOR— Mechanical  drawing.  Cen- 
tral. $70  to  $81).  .M-9203,  The  Engineering 
Agency,    Inc.,   Chicago. 

STRUCTURAL  AND  REINFORCED  CON- 
CRETE DESIGNER— For  western  archi- 
tect. $150.  M-9064,  The  Engineering 
Agency.  Inc..  Chicago. 

ASSISTANT  PROFESSOR  OF  ARCHITEC- 
TURE—CentraL  $1,600.  M-8S96,  The  En- 
gineering Agency,  Inc.,  Chicago. 


The  Engineering  Agency,  Inc. 
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For  Sale  Cheap 

^H^and'^       EXCAVATOR     ^aTtTr^n 
formerly  used  by  U.  S.  Qovernmcnt. 

Also  two  12-ton  36-inch  gauge 
and  one  15-ton  36-inch  gauge 

Saddle   Tank    Locomotives 

Also 

Relaying  Rails 

all  weights 
BLOCK=POLLAK   IRON   CO. 

First  National  Bank  BIJfi.  Chicaco.  I!I. 


FOR  SALE  OR  RENT 

One  Hayward  land  dredge,  3  cu.  yd, 

dipper. 
One   Little    Giant    Vulcan   traction 

shovel,  H-yd.  dipper. 
One     Worthington     comp.     duplex 

steam  pump,  12xl8*xl(i;xl(l. 
One    Ilayward    1    yd.    orange    peel 

bucket. 

Inquire  of  us  before  piircba.i1ne  elsewhere  as 
wv  can  most  always  lit  you  out  with  what 
you  nt.ay  rcqulrr-. 

HARPER    MACHINERY    CO. 

1S6I  Fiilion  Bid?..  Hudson  Terminals 

50  Church  Strccl.  New  York 

Yarfls  and  Shons,  RkK^mnold,  V   J. 


MARSH'S  CRUSHER  LIST     MARSH'S  MIXER  LIST 


One  No.  9   Style    "K"    Gates,   used 

one  year — good  as  new. 
One    No.   7   1-2   Style    "D"    Gates, 

complete  plant  with  power. 
One   No.    7   1-2  Austin   Plant,    very 

complete. 

One  No.  5  Style    "K"    Gates — new. 
One  No.  5  Style  "D"  Gates  Crusher, 

first-class  condition. 

One  No.  4  Austin  Crusher,  with  ele- 
vator and  screen  and  power  plant. 

Two  No.  3  Style  "D"  Gates  Crushers, 
good  as  new,  and  many  others. 
Write  for  full  particulars,  if  inter- 
ested. 

One  No.  17  x  24  Buchanan  Jaw 
Crusher — good  as  new. 

P.  S. — Also  Steam 


One  No.  0  Chicago  Mixer  on  Truck, 
with  Gasoline  Engine — absolutely 
new. 

Two  No.  1  Smith's   on   Truck,   with 

Engine  and  Boiler. 
Two  No.  2  Smith's   on   Truck,   with 

Engine  and  Boiler. 
Two   No.   2   1-2  Smith's   on   Truck, 

with  Engine  and  Boiler. 
Two   No.   5  Smith's  on  Skids,   with 

Engine. 
Two  1-2   yd.  Ransome's  on   Truck, 

with  Engine  and  Boiler. 
Two  No.  17   Cube   on  Trucks  with 

Engine  and  Boiler. 
Two  No.  3   Foote    Street    Machines 

Complete. 
Rollers,  Shovels,  etc.     Write  For  List. 


G.  C.  Marsh  o,d^°Xn^'Sidg  Chicago,  III.     G.  C.  Marsh  owKiZ/kV  Chicago,  111. 


We  Will  Quote  You  Bargain  Prices 

on  the  following: 
One  No.  2i  "Smith"  Concrete  Mixer,  with  engine  and  boiler  on  trucks. 
One  No.  2  "Smith"  Concrete  Mixer,  with  engine  and  boiler  on  trucks. 
One  No.  3  "Cube"  f  j'ard  capacity,  mounted  with  engine  and  boiler. 
One  No.  1  "Ransome"  with  steam  or  gasoline  engine  to  suit. 
One  "Eureka"  Continuous  Mixer,  capacity  12  yards  per  hour,  equipped 

with  gasoline  engine. 
One  20  H.  P.  "American"  D.  C.  D.  D.  Hoist,  with  boiler. 
One  30  H.  P.,  D.  C.  S.  D.  Hoist,  without  boiler,  link  motion. 

We  have  lots  of  bargains,  new  and  rebuilt.  We  are  dealers,  rebuilders 
and  warehousemen  of  heavy  machinery.     Let  us  know  what  you  want. 


Shop,  Warehouse  and  Yards, 
Harvey,  111. 


H.  0.  Conklin  Equipment  Co. 

Great  Northern  Bldg.,  Chicago 


RAILROAD    LOCATION 

A  College  Text  Book 

VTO  course  in  civil  pnsineerint:  is  complete  without 
■*-^  a  thoroueh  course  in  railroad  location,  for  the 
methods  used  on  railroad  surveys  are  applicable  to 
highway  surveys,  canal  surveys,  etc.  A  hook  that 
is  admirably  aoapted  for  use  as  a  text-book,  or  as  a 
supplement  to  lectures,  is  Railroad  Location 
Surveys  and  Estimates,  by  F.  Lavis.  M.  Am.  Soc. 
C.  E.  It  has  been  adopted  by  several  encineerine 
colleges,  and  is  eeneraliy  conceded  to  be  the  clear- 
est exposition  of  modern  field  methods  yet  pub- 
lished. It  is  written  by  an  engioeer  of  wide 
experience  in  railroad  work. 

Cloth.  6x9  inches;    270  pages;   73  -Mustraiions;    10 
foldiag  plates;  price  i^.OO  net,  postpaid. 

The   Myron  C.  Clark   Publishing  Co. 

S55  Dearborn  Street.  CHICAGO.  ILL. 
1  '-:i  Park  Rou-.  NEW  YORK 


Reinforced  Concrete 

A  Manual  of  Practice 

By  ERXEST  McCULLOVGH.  C.  E. 
'T^HIS  book    was  written    tor  the  practical 
■^     concrete  worker — the  man  on  the  job — 
who  has  not  the  requirements  of  statics  and 
the    theories   of    the    mathematician    at  his 
tongues  tip  but  who  desires  in  plain  words 
the  fundamentals  of  correct  design  and  the 
practice  of  sound  and  ecoaomical  construc- 
tion work. 
Cloth  5x7}  inches;  136  pages-  illustrated: 
price  $1.50  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
M-2I  Park  R<>\r.  XEWVORK 
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Channon  Centrifugal 
Pumps      ^, 


These  pumps  are  well  designed  and 
heavily  constructed  throughout.  The 
case  or  shell  is  of  the  solid  type,  very 
heavy,  and  the  runner  of  large  d!am= 
eter,  adapting  the  pump  fors!ow  speed. 

Direct=Connected  Outfits  of  All  Kinds 

Send  for  Catalog  No.  33 
Covering  Contractors'  Equipment. 

H,  Channon  Company. 
Chicagfo. 


15  Mins.  in  Hot  Paint 
Gives  Life  of  15  Yrs. 

This  photograph  shows  raih-oad  ties  of  south- 
em  pine  that  were  immersed  15  minutes  in 
hot  paint  made  by  this  company.  After  nine 
years  service  the  ties  are  as  sound  as  the 
day  they  were  treated,  which  means  that, 
at  worst,  they  will  have  a  life   of   not   less 


than  15  years.  The  paint  contains  a  germi- 
cide that  is  death  not  only  to  the  fungus  of 
rot  but  to  teredos  and  all  forms  of  timber 
parasites.  No  engineer  who  is  concerned 
with  the  preser^'^ation  of  ties,  piles,  fences, 
telegraph  and  telephone  poles,  or  bridge 
timbers,  can  offord  not  to  send  for  our  cata- 
log at  once  and  investigate  this  paint. 

The  Teredo= Proof   Paint  Company 

17  Battery  Place,  New  York 


IN    PREPARATION 

"Bricklaying 
System" 

By  FRANK  B.  GILBRETH 


To  any  one  who  thinks  that  bricklaying  is  «a 
art  that  can  be  taught  or  described  in  a  score  or 
so  of  pages,  this  book  will  be  a  revelation.  It  is  a 
volume  of  instructions  to  superintendents,  foremen, 
bricklayers  and  apprentices,  as  prepared  by  Frank 
B.  Gilbreth,  for  use  in  expediting  his  contract 
work.  There  are  some  who  may  beUeve  that  speed 
in  bricklaying  can  be  accomplished  only  at  the 
expense  of  good  workmanship.  Nothing  can  ba 
farther  from  the  fact.  Mr.  Gilbreth  has  made 
elaborate  "motion  studies,"  as  he  calls  them,  and, 
upon  these  motion  studies,  he  has  built  up  a  systetn 
of  doing  brick  work  that  is,  we  beUeve,  nothing 
short  of  revolutionary.  It  has  become  the  fashion 
to  say  that  bricklaying  will  soon  be  a  lost  art 
now  that  concrete  is  being  so  extensively  used;  but 
if  brickmasons  can  be  shown  how  to  lay  three  or 
four  times  as  many  bricks  per  day  as  they  now 
lay,  there  is  small  danger  of  brickwork  ceasing  to 
remain  as  important  a  part  of  building  construc- 
tion as  it  now  is.  Brickmasons  can  be  taught  to 
use  the  methods  and  devices  that  increase  their 
output  so  wonderfully,  and  they  will  do  so  when 
paid  a  small  bonus  and  when  shown  that  it  is  to 
their  interest  to  prevent  a  complete  surrender  of 
the  brick  industry  to  the  concrete  industry. 
Bricklaying  System  should  be  in  the  hands  of 
every  contractor  and  every  contractor's  foreman, 
whether  he  is  engaged  in  brickwork  or  not,  for 
the  underlying  principles  of  doing  work  economic- 
ally are  best  illustrated  by  examples  and  rules  of 
action,  of  which  this  book  is  a  compendium. 
Many  a  contractor  is  doing  concrete  work  because 
so  much  has  been  written  on  the  subject  that  it  is 
quite  easily  learned.  But,  up  to  the  present, 
nothing  of  any  great  value  has  ever  been  written 
on  brickwork.  We  predict  that  Bricklaying 
System  will  lead  many  an  engineer  and  contractor 
to  go  into  the  building  field  and  to  acquit  himself 
with  profit,  just  as  books  on  concrete  have  enabled 
years  of  experience  to  be  absorbed  by  a  com- 
paratively unexperienced  man  in  a  few  da5rs. 

Send  in  your  order  now  for 
BRICKLAYING   SYSTEM. 


The  Myron  C.  Clark 
Publishing  Co. 

355  Dearborn  Street,  Chicago 
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Maj.    Gillette's    Defense  of  the    Day 

Labor  Method  of  Building  the 

Panama  Canal,  and  an 

Answer. 

Elsewhere  in  this  issue  of  Engineerixg- 
Contr-\cting  appears  a  letter  from  Maj. 
Cassius  E.  Gillette  defending  the  day  la- 
bor system  of  building  the  Panama  Canal. 
Maj.  Gillette  is  well  acquainted  with  local 
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conditions   at    Panama   and   his   arguments 
merit  earnest  consideration. 

He  contends  that  the  estimated  cost  of 
the  Panama  Canal  is  not  in  itself  a  reliable 
criterion  by  which  to  judge  the  actual  cost, 
nor  do  we  maintain  a  contrary  view,  al- 
thoi'gh  wc  are  satisfied  that  the  unit  prices 
used  in  estimating  the  cost  were  liberal 
enough  had  the  work  been  done  by  con- 
tract. It  is  furthermore  a  fact  that  the  en- 
gineers who  are  responsible  for  the  original 
estimate  did  not  contemplate  doing  the 
work  in  any  other  way  than  by  contract, 
and  it  would  be  as  manifestly  unjust  to  ac- 
cuse them  of  having  underestimated  the 
work  as  it  would  be  unjust  to  accuse  the 
present  canal  administration  of  inefficiency 
merel}'  because  it  is  unable  to  do  the  work 
within  the  original  estimate. 

We  base  our  fundamental  argument 
against  the  present  administration  not 
merely  upon  the  fact  that  it  is  exceeding  the 
estimated  unit  prices  by  at  least  50  per  cent. 
but  upon  the  fact  that  such  an  excess  in- 
variably occurs  wherever  a  government  en- 
deavors to  perform  extensive  construction 
work  by  day  labor  instead  of  by  contract. 
A  year  ago  we  prepared  a  detailed  analy- 
sis of  the  unit  cost  of  excavation  on  the 
Canal,  and  we  intend  publishing  another 
similar  analysis  shortly,  leaving  the  figures 
to  speak  for  themselves  as  to  the  actual 
inefficiency  of  the  day  labor  method  of  dig- 
ging the  Canal. 

Regarding  our  criticism  of  the  incom- 
pleteness of  the  cost  data  as  given  in  the 
reports  of  the  Isthmian  Canal  Commission. 
Maj.  Gillette  suggests  that  the  Commission 
may  be  keeping  far  better  cost  records  than 
their  reports  would  indicate.  Possibly  so. 
but,  if  so  why  do  they  suppress  any  of  it? 
We  can  judge  their  performance  in  this 
respect  only  by  what  they  report. 

Maj.  Gillette  doubts  the  value  of  keeping 
any  very  detailed  cost  records  at  Panama, 
for  he  says :  "Anyhow,  cost  data  on  this 
work  would  have  comparatively  little  value, 
as  we  are  probably  not  going  to  build  many 
more  Panama  Canals,  and  as  a  lamp  to 
guide  our  footsteps  in  work  outside  the 
tropics,  while  it  would,  of  course,  be  in- 
teresting and  useful,  it  certainly  is  not*  the 
all  important  matter  in  building  the  Pan- 
ama Canal."' 

Maj.  Gillette  looks  upon  cost  data  from 
the  view  point  of  the  engineer  who  uses 
cost  records  only  to  predict  future  costs. 
This,  however,  is  the  least  important  func- 
tion of  cost  data.  The  most  important 
function  is  to  furnish  an  accurate  means 
of  measurinf  the  economy  with  which 
work  is  b  vva'  'lone.  The  modern  contrac- 
tor keeps  ..•■  ;  detailed  records  of  cost  not 
merely  as  a  guide  in  bidding  upon  future 
v.ork  but  to  show  him  where  the  "leaks" 
are  occurring  on  his  work  of  today.  His 
unit  cost  reports  of  this  week  are  carefully 
scrutinized  to  see  how  they  compare  with 
those  of  last  week,  and  of  last  month.  If 
one  steam  shovel  outfit  is  excavating  and 
transporting  earth  for  12  cts.  per  cu.  yd., 
and  it  is  costing  16  cts.  under  another  of 

Myron  C.  Clark  Publishing  Co.     All  right* 


his  outfits,  he  wants  to  know  WHY.  It  is 
that  great  big  WHY  that  is  ever  before  his 
foremen  and  superintendents  which  is  one 
of  the  many  stimuli  that  enable  a  contrac- 
tor to  do  work  so  much  cheaper  than  a 
government  can  do  the  same  sort  of  work 
by  day  labor. 

We  have  just  mentioned  doing'  steam 
shovel  work  for  12  cts.  per  cu.  yd.  includ- 
ing transportation.  Perhaps  there  are 
many  who  will  infer  that  the  hauls  must 
have  been  very  short — infinitely  shorter 
than  on  the  Panama  Canal,  But,  as  a  mat- 
ter of  fact,  the  total  cost  of  loading,  haul- 
ing, and  dumping  earth  for  filling  trestles 
on  the  Northern  Pacific  Railway  during 
several  years  of  extensive  work,  has  aver- 
aged only  I"2  cts.  per  cu.  yd.  where  hauls 
were  as  much  as  40  miles,  and  never  less 
than  10  miles.  These  records,  and  many 
more  like  them  in  the  possession  of  the 
writer,  form  the  basis  of  our  criticism  of 
the  ridiculously  high  costs  of  excavation  at 
Panama. 

The  average  haul  from  the  Culebra  Cut 
on  the  Panama  Canal  is  10  miles,  yet  the 
following  was  the  cost  per  cubic  yard  for 
the  12,000,000  cu.  yds.  excavated  last  year: 

Mining    14.47 

Loading    11-65 

Transporting    19.36 

Dumping   14.11 

Track    11.52 

Division   office  and   supervision 1.45 

Total    (not    incl.   plant   and   gen'l 

items)  '2.56 

In  a  subsequent  issue  we  shall  have  more 
to  say  about  these  figures.  .\ny  one  of 
these  items  alone  is  sufficient  to  condemn 
the  day  labor  method  of  building  the  Canal. 

Maj.  Gillette  takes  the  position  that  the 
larger  the  job  the  less  there  is  to  be 
gained  by  doing  construction  work  by  con- 
tract, which  is  exactly  at  variance  with  our 
own  experience  and  with  that  of  the  great 
railway  companies.  .\  small  job  can  often 
be  handled  quite  economically  by  the  day 
labor  system,  because  a  new  broom  sweeps 
clean.  A  foreman  who  is  a  stranger  to  the 
workmen  usually  gets  more  work  and  bet- 
ter work  than  he  does  later  on  when  fa- 
miliarity, or  what  not,  has  bred  more  or 
less  contempt.  The  large  job  offers  more 
opportunity  to  escape  the  observation  of  the 
man  at  the  head,  but  there  is  no  man  so 
low  on  the  payroll  that  he  does  not  know 
who  is  paying  him  for  his  work.  Now,  who 
is  paying  the  men  at  Panama?  You  and 
some  millions  more  of  us  Americans  who 
are  several  thousand  miles  away  from 
Panama.  Wc  are  the  owners,  and  the 
average  man  who  is  working  at  Panama 
knows  that  we  are  powerless  to  reward  him 
if  he  works  well  or  to  discharge  him  if  he 
does  not.  It  is  true  that  we  have  our  "rep- 
resentatives" on  the  Isthmus  to  protect 
our  interests ;  but  we  have  never  seen  them, 
nor  they,  us.  All  the  way  down  the  line, 
from  us  who  help  to  foot  the  bills  to  him 
who  helps  to  swell  the  bills,  there  is  an 
absence  of  responsibility  that  is  not  found 
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indcr  any  contractor,  whether  he  is  large 
or  small.    The  d.iy  l.ibor  system  is  funda- 
mentally a  system  of  Socialism,  and  it  fails 
to  he  economic  for  precisely  tl'.c  same  ri.. 
sons  that  Socialism  fails. 

KcKarding    the   matter    of   sanitation    on 

he  Isthmus,  it  is  the  province  of  the  Gov- 
crnnienl  to  preserve  the  health  of  its  citi- 
zens and  its  employes.  Sanitation  can  be 
carried  on  just  as  effectively  where  work 
is  done  by  contract  as  where  it  is  done  !>> 
day  lalxjr.  We  have  not  contended  that  tb' 
sanitation  should  be  left  to  contractors,  ex- 
cept in  so  f.ir  as  the  letting  of  contracts  for 
building  sewers  or  doing  other  construc- 
tion work  incident  to  the  Government's 
general  scheme  of  sanitation. 

We  grant  that  when  the  Government 
first  took  hold  of  the  Panama  Canal  it 
would  have  been  premature  to  award  con- 
tracts for  the  excavation.  We  believe 
that  the  Government  was  wise  in  doing 
some  excavation  work  itself.  Then  every 
contractor  had  a  measure  of  the  highest 
possible  cost  of  the  excavation.  But,  after 
making  the  test  borings,  and  giving  an  ob- 
ject lesson  as  to  the  character  of  the  ex- 
cavation, the  Government  blunciered  in  con- 
tinuing to  make  this  vast  enterprise  one 
grand  object  lesson  in  how  not  to  do  public 
work.  It  blundered,  and  still  blunders,  but 
it  is  not  too  late  to  cease  blundering,  for 
two-thirds  of  the  11.5,000.000  cu.  yds.  of 
excavation  remains  to  be  done.  The  work 
is  really  just  started. 

Maj.  Gillette  contends  that  the  Panama 
Railroad  could  not  have  been  used  by  dif- 
ferent contractors  without  interfering  with 
one  another  in  transporting  the  excavated 
material  and  supplies.  In  the  handling  of 
supplies,  the  Panama  Railroad  should  be 
operated  as  any  railroad  is  operated, 
namely  by  one  transportation  company. 
The  use  of  the  Panama  Railroad  for  haul- 
ing earth  and  rock  was  the  first  big  mis- 
take made  by  the  Government.  For  months 
and  months  steam  shovels  were  idle  a  large 
part  of  their  time,  waiting  in  the  pits  for 
"dirt  trains."'  due  to  congested  condition 
on  the  railway.  Instead  of  building  a 
second,  or  third,  or  even  fourth  main  track 
at  once,  the  attempt  was  made  to  haul  the 
excavated  material  over  the  same  line  that 
was  hauling  frcigl-.t  and  supplies.  Train 
crews  and  shovel  crews  were  idle  hours  at 
a  time  every  day.  We  do  not  know  the 
precise  conditions  at  present,  but  the  cost  of 
19  cts.  per  cu.  yd.  for  transporting  exca- 
vated materials  10  miles  by  rail  shows  that 
woeful  mismanagement  .still  exists.  A  con- 
tractor would  have  built  adequate  rail  lines 
in  the  first  place,  and  would  have  cut  his 
transportation  costs  to  a  fraction  of  what 
it   is   now   costing  the   Government. 

Maj.  Gillette  stiggests  lliat  our  Dec.  2 
editorial  may  have  produced  the  impres- 
sion that  a  sea  level  canal  should  have 
been  built  instead  of  a  lock  canal.  It  was 
not  our  intention  to  give  such  an  impres- 
sion. Our  opinion  is  that  a  wise  selection 
was  made  in  choosing  the  lock  type  of 
canal 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  ai.so  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Some  Details   of    Form   Construction 
for  the  Philadelphia  Subway. 

I'hc  rapid  transit  railway  subway  at 
Philadclpliia.  Pa.,  is  built  fur  two  tracks. 
It  consists  of  concrete  outside  walls  and 
a  concrete  slab  roof  carried  at  midspan  by 
a  row  of  steel  columns  emlieddcd  in  con- 
crete and  set  between  tracks.  The  follow- 
ing details  of  the  form  construction  for 
the  concrete  work  are  given  by  Mr.  S.  M. 
Swaab.*  We  also  give  from  the  same 
source  a  brief  description  of  the  methods 
used  in  bending  reinforcing  rods.  The 
sewers  mentioned,  it  may  be  explained, 
are  located  just  outside  the  subway  walls 
on  ep.ch  side. 

Bending  Reinforcing  Rods. — .'\s  quite 
large  quantities  of  reinforcing  rods  were 
to  be  used,  and  as  many  of  them  had  to  be 
bent  to  different  radii,  the  question  of  a 
power  machine  for  that  purpose  arose 
early  in  the  work.  No  machine  was  avail- 
able for  bending  the  twisted  rods  which 
were  used  throughout  this  work.  Ordinary 
square  or  round  bars  could  be  bent  on  a 
tire  bender,  but  the  ordinary  tire  bender 
would  not  bend  twisted  rods :  accordingly 
a  machine  had  to  be  devised  for  the  pur- 
pose. 

Another  feature  of  the  bars  used  on  the 
work  determined  to  some  extent  the  de- 
sign of  the  machine,  i.  e.,  the  bars  for  use 
in  the  sewers  had  to  be  bent  to  varying 
radii,  and  have  a  piece  of  tangcijt  at  eacli 
end. 

The  general  principle  of  tl:e  machine  as 
built  is  that  of  the  tire  bender.  Corrugat- 
ed case-hardened  rolls  were  used  in  place 
of  plain  ones,  as  in  the  ordinary  tire 
bender.  The  adjustable  roll  was  actuated 
by  a  hand  wheel  operating  a  rack  and 
pinion  determining  the  position  of  the 
roll  and,  therefore,  the  radius  of  curvature. 
By  running  this  roll  entirely  out  of  the 
plane  of  the  rods  whilt  the  machine  was  in 
motion  the  rods  were  passed  out  of  the 
machine  without  further  1)ending,  thus 
providing  the  proper  tangent  section  on  the 
end  of  .the  rods.  The  machine  is  geared 
so  as  to  operate  rapidly,  ant  is  heavily 
built,  and  is  driven  by  a  link  1\  t  by  a  4^ 
H.  P.  electric  motor.  The  machine  will 
bend  any  size  of  rods  up  to  1  in.  square  to 
any  radius  up  to  9  ft.  A  graduated  scale 
set  on  the  rick  indicates  when  the  roll  is 
in  the  proper  position  to  bend  any  given 
radius. 

It    is    not    thought    at    tlie     time    that 
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there  would  be  sufficient  cutting  of  rods 
to  warrant  the  use  of  a  power  cutter,  and 
therefore  it  was  proposed  that  all  of  the 
rods  that  required  cutting  would  be  cut 
with  a  hand  shear.  There  was,  however, 
no  hand  shear  on  the  market  that  was 
guaranteed  to  cut  a  1  in.  square  twisted 
bar :  but  a  machine  without  a  name  plate, 
evidently  built  in  some  small  shop  for  its 
own  use,  was  obtained  and  found  to  work 
admirably. 

Concrete  Forms. — The  designing  of 
forms  for  use  on  this  work  required  that 
several  distinct  points  be  kept  in  view. 
They  should  be : 

(1)  Of  as  simple  construction  as  pos- 
sible to  allow  of  rapid  dismantling  or  col- 
lapsing : 

(.2)  As  compact  units  as  possible  to 
allow^  of  handling  under  the  street  surface, 
and  in   cramped  positions  generally : 

(3)  As  strong  as  possible  to  allow  of 
constant  re-using; 

(4)  .\s  light  as  possible  for  facility  of 
handling. 

North  Carolina  pine,  fairly  free  from 
sap,  was  used  throughout,  excepting  in 
some  instances  where  paneling  was  requir- 
ed, where  white  pine  was  used. 

Both  tongued  and  grooved  and  beveled 
edge  stuff  was  used.  The  sheeting  or 
lagging  for  the  main  walls  and  slab  roof 
was  i.xlO-in.  plank  generally  16  ft.  in 
length,  tongued  and  grooved,  and  planed 
both  sides.  The  necessitj'  of  accurately 
centering  the  tongue  and  groove  where 
planks   are   planned   both  sides   is  obvious. 

The   following   spacing  of   uprights   was 
allowed    with    sheeting   or   lagging   of   dif- 
ferent thicknesses : 
Distance   Between  Commercial   Size 

Supports.  of    Sheeting. 

48    on    centers.  2     -in. 

30    on    centers.  1%-in. 

30    on    centers.  1     -in. 

18  on  centers.  %-in. 

In  designing  the  forms  the  concrete  is 
assumed  to  weigh  1-50  lbs.  per  cu.  ft.,  and 
the  allowable  unit  .stress  in  the  timber 
used  was  taken  at  1,000  lbs.  per  sq.  in. 

The  forms  used  for  encasing  the  cen- 
ter line  columns  in  concrete  were  made  of 
•").4-in.  stuff,  properly  battened.  Three 
sides  of  this  form  were  made  the  entire 
length  of  the  column  and  hinged  together, 
and  the  other  side  was  placed  as  the  form 
was  filled  with  concrete.  The  fourth  side 
was  made  in  sections  of  about  3  ft.  length, 
each  section  being  held  in  position  with 
loose    battens,    which    were    supported    in 
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notched  pieces  set  on  and  protruding  be-  Cost  of  Constructing     Concrete   Piers  Ordinary    garden    spades,    flattened,    were 

yond  the   adjacent   side.     Wooden   wedges  Jqj.  ^  Highway  Bridge.  "^<-'''   fc  this  purpose.     A  1-in.  course  of 

were   used   between   the  loose  battens  and  ^^^.    ,jj.j;|.y    ^     \,,i  \(,    c     f  *  ^"'-  "'O'"'''"'   was  placed  on  the  copings   of 

the  sectional  front  boards  of  the  form  to  .  ,,      ■          ,                        ,      .      ,     .  the   main   piers  and   wing  walls.     Chamfer 

hold    them    in    position.     The    form    itself  ,     .  '"'     '" '°^'"g    ^f^    were    obta„,ed    in  .trips  were  used  on  all  sharp  angles, 

was  held  in  position,  in  ti,e  following  man-  hmUUu^    the   p^.v,   for   steel   bridge   No.   1           ,j-^^    excavation    was    mostly    in    a    dry, 

ner:     The  center  line  columns   were  built  °/  '^^    »"""fy   ^ '°>^^^-   ^^°"'='"='-   ""^  "^  sandy  clay,   though   the   bottom  of  the  cut 

of  structural  shapcs-gonerally  four  angles  the  L.S.RecIamaUon  Service  projects  now  ^^.^^^    j,,                    ^.^^    excavation    for   the 

-and   several  tie  plates,   arranged   so   that  ^omp\.t.<l.     The   bridge    was    for    a   40-ft.  ^^„^,  ^^^^^.^^^^  ^,^^              ^^  ^,^„  ^^  ^^^  ^^^ 

the  web  was  transverse  to  the  center  line  ^P^"  over  an  irngafng  canal,  the  piers  com-  ^.^^^^   ^^,^^  ^.^^^^^  ^^^^  ^.^^             ^^^  ^^^^^ 

of    the     subway.     The     forms     were     set  '"§  '"  '-"'■';'■  '^■'"'^, '"  '^e  canal  ,n  such  ^  ^^,j  ^^  ^^^                  g^,^^  ^^.^  ^^^   ^^^^ 

around   the   steel   column   on   a  previously  «■''•>'  '"'«'  ^''^y   '^^'^  ^°   ■•'=*«■."  =>"  <^;-'f 'j.  «"  was  by  hand.    On  the  land  side  of  the  piers 

built  plinth  or  base  of  concrete,  and  were  approach.     They  were  provided  with  light  „,^.  ,^,^,,,tj„„  ^^^^  ,^.fj  ^^  a  V*  to  1  slope, 

held  at  a  distance  of  1%  in.  from  the  steel  ^""g    ^'•''"^-      ^he    footings    o     the    main          ^^,.,,^^  ^^.^^  ^^^^^^^  .^^  ,^^  ,^^^  ^^^  ^^  ^,^^^^ 

on   all   sides  by  40d   nails   driven   through  P'"l  ^"^   "■•""^^>   ^own   to    the   level   of  f^^j_   ^^.j,;^,^  ^^^.^   ^^     ^^.^^   j^^,  ^^  ^^ 

the   form  on   the   line   of  the   web   of   the  'he  bottom  of  the  canal     The  tops  of  the  ^^^    ^^^^^    considerable    to    the    expense, 

column,  to  hold  the   form  from  moving  in  P'"^  /^^^''-^d    the    level    of    the    original  ^^^^^^^.^^^   ^^,^^    ^^,^^^j_.^^,   ^^^^                 ^  ^^^_ 

the   direction    of   the    longitudinal    axis    of  ^'^^''"'^   ^"'^^":;     ^ ''e  writer  does  not  re-  ^^^_  ^^^^  ,^^j  ^^^  ^^  ,^^.,^  ^^^^^^  ^^^,^  j^^^_ 

the    subway,   the    moving   of    the    form    in  f^  '';<=  ^^^^^  dimensions  of  the  main  piers,  .       ^^            ^^^  ^^^^^  ^^^^  ^             .^  ^^,,^.,^ 

the    other    direction     being     prevented    by  b^'t  /hey   were   approximate  y   20    ft.   long  ,^^   ^^^^^^^^   ^^.^^  ^^.        ^^.^      ^^^  ^ 

nails  driven  through  the  side  leaves  of  the  ;;  .^'^  '"8^.  4   ft.  wide  at  the  bottom  and  j^_.    .^perjn.endence    is    also   high,   due   to 

form    and   just   touching   the   steel    angles  ^^^  '"■  ^^'"*^  °"  '°P-                         ,      ^„  „  the   fact  that   there   was   little  other   work 

— fhp    forms     of    ronr^e     hpin<»    of    cnr-li  The  concrete  was  figured  to  take  60  lbs.                           ^  ,,  .              11.. 

— tr.e    lorms,    01    course,     oeing    01     sucn  -.,,,,,           ,,  going  on   at   this   period   and   the   superin- 

rlinipncionc     !•<:     to     iirovJrln     tlio     nron^xr  P^r  sq.  in.  tcnsiou  lu  the  back  of  thc  wall,  ...       .•         ,                 ^     c  ,■■ 

Qiniensions     as     to     pro\iCe     tne     proper  '         ■■                 .                                          ,    .,  ,  tendent  put  in  a  large  part  of  his  time  on 

amount   of  concrete   to   envelop   the   steel.  ^"^  =^5  each   pier  took  two  days  to   build,  ^^.^  excavation. 

Ko   KrT<-incr   of  n.i.r  l-inA    ,.-.c    rnni,,Vo,i   to  short  stccl  bars  Were  inserted   in   Ihc  rear          —,             ,              ,         ,            ... 

iNo   bracing   ol   any  kind   was   required   to  ,  ,     ,        ,     ,             The  work  was  done  by  contract,  but  act- 

hold   these    forms    in    position,   other   than  °}  'he   wall  so  as  to  thoroughly  bond  thc  ^^^j  ^^^^^  ^^^  ^.^.^^   ^^1^^^^^^  ^^^^^         ^^^ 

the   nails,   which    acted   to    support    them,  '""^'/'■'>/   ^■°'''^   7   \n't  '''!,          .       •  contractor  or  by  the  government.     No  al- 

anrl    thpir    wprp    fillprl    at    onp    onfntion     thp  •'>•"     ISOOr    waS    lOr     lU-hOUr    dayS,    bUt    IS  ,                     •             j      r                 ■            •                                 , 

ana  tney  were  niiea  at  one  operation,  tne  -'  '  lowance  is  made  for  engineering  or  general 

forms  being  removed  after  30  hours.     The  reduced   to   equivalent   8-hour  days,  as   re-  ^^^^  expenses 

column   caps   were   made   of  light   lagging,  quired   for  the  Department  records.                       ^-,,^  quantities  consisted  in  the  excavation 

each   side  being  battened  together  and  the  ^  '^   Municipal   Engmeenng  &  Contracting  ^^  ^33  ^__    ^.^^   ^^  ^^^^^  ^^^^,       _^^.^,  ^^^  ^,^^ 

four   sides  bolted,   so  as  to   admit   of  easy  Co.  s   %  cu.  yd.  cubical  mixer  was  set  be-  ,^^,j^g  ^^  ^.^^^  ^^^   ^.^^    ^^             concrete, 

removnl   nnH   re-erertion  tween  the  two  piers  and  at  one  end.     Two 

r     y    ,                           ,                   .           ^  Ransome    carts    were    used    in    placing   the  ^ABLE  SHOWING'  COSTS  OF  CONCRETE 

Crude    oil    was    used    for    greasing    the  ,             ,    ,  ,.         l         ,    ,r     r                 PIERS  FOR  A  highway  RRinnp 

,           .                 .     J.      •         j:    ,                  .  concrete,  each  cart  holding  about  half  of  a             i-i^-Ks  fUK  a  jnii,rt«AX  BKiuuh.. 

forms  to  prevent  adhesion  of  the  concrete,  .         ,      ,      t-,                           ,    ,  ,         ,      ,            ria<;sifiratinn_ 

J            r       J*     u        .■  i    ^  mixer  load.     The  mixer  was  fed  by  wheel-          Fv,.rvnHnn  r-ia«  t-                            n<.t»n»r 

and  was  found  to  be  satisfactorv.  -,-,,,                       ,            ,                 I'.xcn ation  class  I.                            Bate  per 

„                                                  "  barrows.     The  wheel  was  on  a  down  slope                                           _                              cu. 

The    following    rules    were    observed    in  f„^    ^^^    ^^^^    ^^^.^    ^^^^    ^^j    ^^^^^^    ,^^^1                               Quantity.  Day.s.  Rale.  Total,    yd. 

removing    roof    forms,    subject    of    course  f„^   „,^    following  day.   when  building   'he  Sui.-rintendent    ..            17^^166.67    97.23 

to  variation  due  to  the  conditions  of  tern-  „pper  half  of  the  pier.  Sb^e^rs  i::::::::          m^,    'fZ^}^ 

perature  and   moisture,   etc.:  The  work  was  done  in  January  and  Feb-  T':!'"IZ/ ■  [^A ' '  in             ^^*     3.60   33.30 

c,        J       ,           -      ,              .              .             ,  -'             '  i^umoer     usea     m 

Standard   roof:   leave   tonus   in    at   least  ruary     1906    the   weather  being   very   cold.          i-offer  dam.FBM.t.8.i6             20.25   37.58 

three  weeks;  load   (street  car  tracks)    can  This'  necessitated  the  heating  of  the  water          ™""''  •^""'-  ''^^'-'-^'^^           20.25 _37^ 

be  put  on  in  five  weeks.  and  sand.     The  piers  were  covered  at  night  '^yds™f'elrth\mi 

Crossover    roof:     Leave    forms     in     at  with  canvas  and  stoves  placed  around  the          gravel  indudins 

least  five   weeks:   load    (street-car  tracks)  forms   were    kept   burning   all   night   after          pumping   450.79  1.04 

can  be   put   on    in    seven    weeks:     center  concreting.      "Salamanders"    made    out    of  sud' rinT'nd'''t*^  ^  iPlaln):                    .^ 

posts  in  crossover  can  be  removed  at  any  5-gallon    oil    cans    with    holes    punched    in  Superintendence 

time  after  centers  are   removed.  the  bottom  and   burning  wood  were   hung          concrete'"..^... 27. 7S  0.214 

Station   roof:     Leave   forms   in   at   least  inside   of  the   forms   when   practical.  RmrTarpenter. . .            12%     3.20   40.40  0.2H 

one    week-    load     (street-car    tracks)     can  Water  was  obtained  nearby  and  the  ce-  Carpenters    2714     2.80    75.95 

'.                         ,          ,...  .ujiuuij         1             i,.j-  L,aborers     9          2.00    18.00 

be   put   on   in   two    weeks.     If    it    became  ment   had  to   be   hauled   only  a  short   dis-                                                                    

necessary  to  load  the  structure  before  the  stance  over  level  ground.     Sand  and  gravel  '''Vo?'"l3o"cu.^*'yds^ 

expiration  of  the  required  time  the  forms  "ere  hauled  from  a  pit  for  a  quarter  of  a          concrete    .■.."...'. 134.35  1.033 

were  allow^ed  to  remain  in  place  until  that  mile  on  a  down  grade.     The  wheel  at  the          fbm'  ^. .(.  ^°.^.'. ! 6.600               6.75   44.55 

time  had  elapsed.  gravel   pit  was   about  30   ft.,   the  material  Nails,   kegs 2              3.20     6.40 

being  screened  into  a  bin.     The  maximum  Materials  in  forms 

size  gravel  used  was  3  ins.     The  cost  of  rontre'te"^"'.^!'.''.' 50.95  0.392 

Upon   the      initiative      of   the    municipal  sand   and   gravel    delivered   is   recorded    in          Mixing  and  placing:                „„„,„.„„ 

L        J    .u         T-     u    ■      1       /-           ...           re.  .                             .            ..  Laborers     62          2.00  124.00 

board    the      Technical      Committee    of    St.  the  accompanying  table.  Fin-man    5%      2.40    13.80 

Petersburg,   Russia,   has    elaborated   condi-  The    forms   were   plain   and   easily   built.  J^b"/ mixing  and              ^'''      ^'^^   "  "" 

tions  on  which  it  will  be  allowed  to  build  Lagging   was   of   2-in.   lumber,   dressed   on          placing    130    cu.                              ,„„„„,,„„ 

,  c      •   u.    a  ^-    X.     u-    1.       c      I,  .? ,    ,  ,  vds.    concrete 169.30  1.302 

houses  of  eight  floors,    n    ft.  high,     buch  one   side  with  the  edges  beveled  to  make  sa'nd.  cu.  yds .M              0.66   33.66 

houses  will  be  allowed  to  be  built  on  open  close  joints.     Studding  was  mostly  of  2x4  ct^'ent,''bbls!*.^.;.'i53li              lie  28.5:98 

places,  i.  e.,  on  squares  and  quays;  neither  in.   stuff.     Only   one-third   of   the  cost  of  Coal,    tons 3              3.25     9.75 

J          I              ■    u    U-.   J           u         -11  t,  .        .       ,          ■         ■            .              ,•              ,  Extra  steel,  lbs...     110                 0.0288  3.1" 

mansard  roofs  nor  inhabited  vaults  will  be  the    lumber   is    charged    to   this    work,    as                                                                

allowed;  all  interfloor  coverings,  as  well  as  the    lumber    was    used   over   several   times  ■^'e'^"'^vds'^'"^con- 

staircases,  shall  have  to  be  built  of  fireproof  on  later  work.                                                               crete " .415.72  3.198 

material.     A  lift,  as  well  as  apparatus  for  Concrete  was  placed  wet  and  well  spaded.  .\verage   cost   per 

supplying  water  and  fuel  in  the  upper  floor       c"-    >'<'■    "f    '30 

.,,    ;         ,  ,.  'Eneineer      in      charge      of      Waterworks,           cu.      yds.      con- 

will    be    obligatory.  Camaguey.   Cuba.                                                               crete   (plain) 6.139 
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Spetiiications   for    Test   Specimens  of 

Concrete  to  be  Immersed  in  Sea 

Water  by  the   United  States 

Navy  Department. 

Consiili  ralilo  .Tlltntioii  is  lioiiig  altr.iclcd 
by  the  comprehensive  scries  of  tests  on 
concrete  immersed  in  sea  wafer  which  are 
to  be  made  imdcr  government  supervision 
at  the  Navy  Yard  at  Charlestown,  Mass. 
Their  extent  and  tlioronghness  are  indi- 
cated by  the  following  specifications  which 
have  been  drawn  for  the  guidance  of  the 
Aliirthaw  Construction  Co.,  of  Boston, 
llirough  whose  co-operation  the  c.xperi- 
nunts  have  been  made  possible,  and  for 
Mr.  H.  L.  Sherman,  the  cement  chemist, 
also  of  Boston,  who  will  have  direct  charge 
of  all  tests : 

Objcrl. — The  object  of  these  tests  is  to 
determine  what  the  action  of  sea  water  is 
upon  concrete,  both  as  regards  climatic 
conditions  and  chemical  action.  The  tests 
arc  to  be  made  as  nearly  as  possible  in  con- 
formity with  usual  commercial  work  in 
<irder  to  be  comparable  in  all  respects  with 
actual  work. 

How  Pone.— The  specimens  are  to  be 
built  in  accordance  with  the  requirements 
of  the  Xavy  Department  and  under  their 
direct  supervision,  and  in  accordance  with 
the  following  detailed  specifications.  They 
are  to  be  built  in  molds  in  the  sea  in  such 
position  as  may  be  directed  and  exposed 
for  easy  inspection  and  for  photographing. 
They  shall  be  so  marked  as  to  be  easily 
identified,  and  a  careful  record  of  the  ma- 
terials used  and  methods  shall  be  kept  for 
each  specimen. 

Sfccimciis. — The  piers  shall  be  16  ins. 
square  and  IG  ft.  long,  in  such  a  position 
that  the  lower  2  ft.  shall  be  permanently 
immersed  in  sea  water :  thus  it  is  improb- 
able that  the  top  w-ill  ever  be  immersed. 
There  arc  to  be  24  piers,  as  follows :  In  the 
first  series  of  9  specimens,  a  standard 
average  composition  Portland  cement  shall 
be  used  throughout  which  shall  pass  the 
standard  specifications  of  the  American 
Society  of  Testing  Materials  as  required 
by  the  Navy  Department. 

No.  1.  Shall  be  made  1  part  cement,  1 
part  sand,  and  2  parts  of  stone :  mixed 
quite  dry. 

No.  2.  Shall  be  made  of  the  same  mix- 
ture as  No.  1  ;  mixed  with  sufficient  water 
to  make  the  concrete  plastic. 

No.  3.  Same  as  No.  .1  but  mixed  very 
wet. 

No.  4.  Shall  approximate  1  part  cement, 
2  of  sand,  4  of  stone,  but  shall  be  so  pro- 
portioned after  mechanical  analysis  of  ma- 
terials that  the  excess  of  cement  over 
voids  of  sand  shall  be  10  per  cent,  and  the 
excess  of  mortar  over  the  voids  of  the 
stone  shall  also  be  10  per  cent.  It  shall  be 
mixed  quite  dry. 

No.  ■>.  Same  proportions  as  No.  4,  b-it 
mixed  plastic. 

No.  fi.  Same  proportions  as  No.  4,  but 
mixed  vcrv  wet. 


No.  7.  1  part  of  cement,  '^  •■1  sand,  and 
C  of  stone:  mixed  quite  dry. 

No.  8.  Same  as  No.  7,  bul  mixed  plas- 
tic. 

No.  9.  Same  as  No.  7,  but  mixed  quite. 
wet. 

No.  10.  Shall  consist  of  a  Portland  ce- 
ment which  is  free  from  iron.  One  speci- 
men shall  be  mixed  of  the  proportions 
1-1-2,  quite  wet. 

No.  11.  Same  cement  as  No.  lu.  1-3-6, 
wet. 

No.  12.  Commercial  Portland  cement 
high  in  alumina,  mixed  1-1-2,  wet. 

No.  b3.  Same  cement  as  No.  12.  1-3-G, 
wet. 

No.  14.  Of  a  commcrci.il  Portland  ce- 
ment low  in  alumina,  1-1-2,  wet. 

No.  lo.  Same  cement  as  No.  14,  1-3-6. 
wet. 

No.  16.  Of  an  iron  ore  cement  prac- 
tically free  from  alumina,  1-1-2,  wet. 

No.  17.  Same  cement  as  No.  16.  1-3-6. 
wet. 

No.  18.    Of  slag  cement,  1-1-2,  wet. 

No.  19.  Same  cement  as  No.  18.  1-3-6, 
wet. 

No.  20.  Shall  consist  of  the  same  ma- 
terials and  proportions  as  given  for  speci- 
men No.  7,  but  shall  be  most  thoroughly 
well  mixed  (much  better  than  commercial 
mixing),  at  the  same  time  being  quite  wet. 

No.  21.  Shall  be  the  same  as  No.  7  ex- 
cept mixed  with  sea  water,  quite  wet. 

No.  22.  Shall  be  mixed  of  9/10  by 
wciglit  of  one  part  of  standard  Portland 
cement  as  No.  7,  1/10  part  by  weight  of 
hydrated  lime,  3  parts  sand,  6  of  stone, 
mixed  wet. 

No.  23  shall  be  of  materials  given  for 
No.  7,  but  in  addition  shall  contain  Sylves- 
ter mortar  hereinafter  described,  mixed 
wet. 

No.  24  shall  be  of  materials  in  No.  7, 
and  in  addition  shall  contain  .5  per  cent  by 
weight  of  the  cement  of  finely  pulverized 
clay ;  to  be  mixed  wet. 

In  addition  there  shall  be  15  ciAes,  8 
ins.  on  each  side,  of  1  part  standard  Port- 
land cement,  1  part  sand,  2  stone ;  and  fif- 
teen others  of  the  same  cement,  mixed 
1-3-6.  One-third  of  these,  after  being  thor- 
oughly wet,  shall  be  permanently  immersed 
in  water ;  another  third  shall  be  supported 
at  about  half  tide;  and  the  rest  shall  be 
kept  permanently  dry,  but  exposed  to  the 
weather. 

There  shall  also  be  made  briquettes  of 
the  same  cements  and  proportions  of  mor- 
tar as  described  for  concrete  of  such  num- 
ber that  they  can  be  tested  at  intervals 
covering  a  period  of  y«ars,  some  of  which 
shall  be  kept  in  the  laboratory,  some  ex- 
posed to  the  same  conditions  that  the  cubes 
will  have ;  and  enough  briquettes  shall  be 
made  of  standard  sand  to  compare  the  rela- 
tive strength  between  standard  and  the  ma- 
terials actually  used. 

Test  of  Materials. — .Ml  cement  shall  be 
thoroughly  tested  for  all  physical  proper- 
erties   and    shall    be   subjected   to   chemical 


analysis.  The  sand  shall  be  subjected  to  a 
thorough  mechanical  and  physical  analysis 
to  tell  the  relative  sizes  of  its  grains  and 
the  amount  of  foreign  matter  which  it  con- 
tains, if  any.  The  same  tests  shall  be  ap- 
plied to  the  stone.  The  various  ingredients, 
such  as  sea  w'ater,  hydrated  lime,  Sylvester 
mortal",  and  clay,  shall  be  tested  that  the 
exact  nature  of  the  material  may  be  known. 
Sand. — The  sand  shall  be  of  good  qual- 
ity, commercial  bank  sand,  clean,  coarse 
and  sharp,  as  free  from  all  impurities  and 
foreign  matter  as  can  be  obtained  commer- 
cially. The  stone  shall  be  of  trap  rock 
which  shall  have  passed  a  2-in.  ring  and 
have  been  retained  on  a  V4-in.  ring.  It 
shall  be  as  free  from  dust  and  dirt  as 
commercially  practicable. 

Mixtures. — All  materials  shall  be  propor- 
tioned by  volume  as  given  above  for  each 
specimen.  A  cubic  foot  of  cement  shall 
contain  100  lbs.  by  weight.  The  sand  and 
stone  shall  be  measured  on  the  basis  that 
a  barrel  of  cement  contains  .320  lbs.  net, 
and  measures  3.8  cu.  ft.  Samples  of  the 
sand  and  stone  shall  be  weighed  so  that 
the  proportion  by  W'eight  (as  well  as  by 
volume)  will  be  known. 

The  amount  of  water  to  be  used  shall 
be  accurately  measured  for  each  batch,  and 
shall  be  so  proportioned  by  experiment  that 
the  dry  specimens  shall  just  fail  to  show 
moisture  when  tamped  in  place ;  the  plas- 
tic specimens  shall  just  barely  begin  to 
quake  when  tamped ;  and  the  wet  speci- 
mens shall  be  so  proportioned  that  the  mor- 
tar will  flow  easily  off  the  blade  of  a  shov- 
el and  shall  be  wet  enough  to  flow  read- 
ily into  place  without  being  spaded  or 
tamped. 

The  Sylvester  mortar  shall  be  mixed  as 
fi  Hows,  as  given  in  Gillett's  "Hand  Book 
of  Cost  Data,"  pages  389  and  following: 
.\  light  colored  soft  soap  shall  be  dis- 
solved in  water,  1%  lbs.  to  15  gallons  of 
water.  3  lbs.  of  powdered  alum  shall  be 
mixed  with  each  bag  of  cement.  After  all 
the  materials  of  the  concrete  are  thorough- 
ly mi.xed  dry,  water  containing  the  soap 
in  solution  shall  be  used  to  mi.x  the  ma- 
terials wet  to  the  proper  consistency. 

Mi.ving. — All  materials  shall  be  thorough- 
ly mixed  in  a  batch  concrete  mixer  of  ap- 
proved type.  They  shall  be  fed  into  the 
machine  as  quickly  as  possible  and  shall 
remain  for  two  minutes  after  the  last  in- 
gredient is  added.  For  the  specimen  that 
is  to  be  extra  thoroughly  well  mixed  the 
material  shall  remain  in  the  mixer  for  12 
minutes. 

If  the  weather  be  cold,  all  frost  shall 
be  removed  from  the  sand  and  stone  by 
heating  before  the  materials  are  placed  in 
the  mixer. 

Placing. — The  concrete  after  mi.xing  shall 
be  placed  in  the  forms  as  quickly  and  con- 
tinuously as  possible,  and  after  proper 
tamping  shall  not  be  again  disturbed.  Tn 
no  case  shall  concrete  which  has  been  al- 
lowed to  stand  for  inore  than  one-half 
hour  be  used,  and  in  no  case  shall  a  half 
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hour  elapse  between  placing  two  batches 
of  concrete  in  the  same  mold. 

Forms. — They  shall  consist  of  planed  and 
matched  spruce  lumber,  so  that  the  forms 
may  be  as  tight  as  possible,  and  shall  be 
so  thoroughly  braced  as  not  to  spring  un- 
der the  pressure  of  green  concrete.  The 
forms  shall  be  left  on  for  such  a  length 
of  time  that  there  shall  be  no  damage  to 
the  concrete  when  they  are  removed.  The 
inspector  shall  be  judge  as  to  when  it  is 
proper  to  remove  forms. 

Reinforcement. — Columns  shall  be  rein- 
forced with  embedded  steel  bar  about  %-in. 
square,  which  shall  be  bent  into  a  U-shape 
and  run  throughout  the  length  of  the  big 
specimens,  near  two  diagonally  opposite 
corners  and  the  loop  shall  project  a  suffi- 
cient distance  above  the  top  of  columns 
to  permit  of  their  being  easily  hooked  in 
case  it  is  desired  to  remove  them. 

A  hole  3  ins.  in  diameter  shall  be  cored 
in  the  upper  8  ft.  of  each  specimen  to  per- 
mit of  examination  from  time  to  time  to 
see  if  water  has  penetrated  through  ths 
walls  of  the  concrete  to  the  hole. 

Protection. — After  the  specimens  are 
cast  they  shall  be  protected  as  far  as  pos- 
sible from  freezing  until  they  have  set  for 
a  period  of  at  least  five  days,  and  after 
the  forms  have  been  removed  they  shall 
be  thoroughly  and  substantially  braced  so 
there  shall  be  no  longer  danger  of  their 
tipping  over. 


The  six  track  shifting  machines  in  the 
Central  Division,  of  the  Isthmian  Canal, 
moved  a  total  of  333,378  ft.,  or  129.2 
miles  of  track  during  November,  states 
the  Canal  Record  In  the  Tabernilla 
district  track  shifter  No.  5  moved 
9."),!  00  ft.,  or  36.9  miles,  and  No.  6 
moved  37,73-5  ft.,  or  14.6  miles,  a  total 
for  the  district  of  132.835  ft.,  or  51.-5  miles. 
In  t^ie  Gorgona  district  No.  7  moved  74,- 
900  ft.,  or  29.1  miles  and  No.  1  moved 
11,98.5  ft.,  or  4.6  miles,  a  total  of  86,883  ft., 
or  33.7  miles.  In  the  Pedro  Mignel  district 
track  shifter  No.  9  moved  56,954  ft.,  or 
22.1  miles,  and  No.  2  moved  56,706  ft.,  or 
21.9  miles,  a  total  of  11-3,660  ft.,  or  44 
miles.  

The  seven  Lidgerwood  unloaders  in  the 
Central  Division  of  the  Isthmian  Canal, 
during  the  month  of  November  unloaded 
a  total  of  1,666  trains,  composed  of  a  total 
of  28,475  cars.  Of  this  number,  674  trains 
composed  of  10,311  cars,  were  unloaded  by 
the  three  unloaders  at  the  La  Boca  dump, 
and  1.092  trains,  composed  of  18,164  cars 
were  unloaded  by  the  four  unloaders  at 
Tabernilla.  As  all  the  cars  were  of  20- 
yard  capacity,  the  material  unloaded  repre- 
sented about  569,500  cu.  yds. 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  eartli  and 
rock  and  building  embankments.  It  will  cover  tiic  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


."Xn  .\merican  company  has  obtained  a 
concession  in  Honduras  for  the  construc- 
tion of  a  railway  from  Truxillo  on  the  At- 
lantic to  Tegucigolpattu  capitol.  The  com- 
pany, which  has  a  capital  stock  of  $10,000.- 
000  has  been  incorporated  in  Arizona.  Con- 
struction work  will  be  started  at  Truxillo. 


Comments  on  Handling    Earth    with 
Wheelbarrows. 

Wheelliarrows  are  adapted  to  many  kinds 
of  work,  but  their  economic  use  is  limited 
to  narrow  confined  places  and  to  short 
hauls. 

There  are  many  styles  of  barrows  made, 
each  differing  in  some  detail,  being  made 
to  be  used  for  different  work.  Those  used 
on  earth  work  are  of  the  tray  pattern.  The 
frame  work  is  wood,  the  wheels  are  made 
of  steel  or  wood  and  vary  from  15  to  21 
ins.  in  diameter.  Naturally,  the  larger  the 
wheel  .the  easier  it  is  to  propel  the  barrow, 
but  with  the  large  wheel  the  barrow  sets 
too  high  from  the  ground  for  economic 
loading.  For  most  purposes,  the  steel  wheel 
is  to  be  preferred,  for  it  is  made  stronger 
than  the  wooden  wheel,  and  it  will  gener- 
ally outlast  the  other  parts  of  the  barrow. 
but  on  the  other  hand  in  case  of  accident 
the  wooden  wheel  can  be  repaired  much 
easier  than  the  steel  one.  The  trays  are 
made  either  of  wood  or  steel.  When  only 
earth  is  being  handled  the  steel  trays  are 
to  be  preferred,  as  the  trays  do  not  sift  the 
dirt  over  the  runways,  and  the  dirt  dumps 
easier,  especially  if  it  is  wet.  When  there 
is  much  rock  in  the  excavation  the  wooden 
trays  give  better  service,  and  are  more 
economical. 

It  is  true  that  the  steel  trays  will  not 
get  out  of  order  and  need  repairing  quite 
as  soon  as  the  wooden  trays,  but  the  slight 
difference  is  not  enough  to  justify  the  ex- 
tra cost,  while  the  steel  tray  cannot  be 
readily  repaired,  the  wooden  tray  can  be 
by  a  blacksmith.  Extra  steel  trays  ran  be 
purchased  to  put  on  the  old  running  gear, 
or  frame,  but  this  ie  expensive,  and  the 
steel  trays  likewise  become  dented  and 
bent  over  tlie  wheel,  making  it  very  hard 
to  push  the  wheelbarrow.  The  wooden 
trays  holding  their  shape  better,  makes 
them  superior  for  rock  work.  Several  man- 
ufacturers are  now  making  what  is  known 
as  a  "stave  tray  barrow."  This  barrow 
tray  instead  of  being  made  of  3  pieces  as 
the  ordinary  wooden  tray  is,  is  made  up  of 
9  staves.  Such  a  barrow  can  be  recom- 
mended for  it  is  easily  repaired.  The  writer 
has  used  oil  barrel  staves  to  make  a  new- 
body  or  to  repair  old  bodies  on  wooden 
barrows,  and  the  stave  tray  barrow  can  be 
repaired   in   like  manner. 

.A.11  steel  tubular  barrows  are  made,  the 
entire  barrow  and  running  gear  being  of 
steel,  but  the  objection  to  them  is  th.ai 
they  are  too  heavy  and  are  also  too  ex- 
pensive for  earth  excavation.  Such  bar- 
rows weigh  from  70  to  125  lbs.  a  piec" : 
while  steel  travs  on  wooden  frame  or  run- 


ning gear  weigh  from  55  to  70  lbs.,  and 
the  wooden  tray  barrow  weighs  from  40 
tu  60  lbs.  For  contractor's  purposes,  cheap 
wheelbarrows  should  not  be  bought,  as 
they  quickly  go  to  pieces  under  the  treat- 
ment they  receive.  Steel  tray  barrows 
weighing  less  than  the  above  given  weights 
are  made,  but  the  trays  are  of  such  light 
steel  that  it  does  not  pay  to  buy  them.  For 
excavation  purposes  only  the  best  made 
barrow  should  be  purchased. 

Barrows  used  for  earth  work  are  listed 
by  manufacturers  at  from  3  to  6  cu.  ft. 
capacity,  the  ordinary  barrow  being  either 
of  4  or  5  cu.  ft.  capacity.  It  is  needless  to 
say  that  barrows  will  not  carry  such  loads 
of  loosened  earth.  Trantume  considers  a 
barrow  load  as  1-14  cu.  yd.  Specht  gives  a 
wlieelbarrow-  load  on  some  levee  work  as 
1-7  cu.  yd.  Prelini  assumes  1-9  cu.  yd.  as  a 
load.  The  writer  from  records  kept  finds 
that  a  barrow  load  in  earth  excavation  is 
1-1-5  cu.  yd.  for  average  earth,  clay  or  moist 
sand,  but  in  the  dry  sand  a  load  is  only 
1-20  cu.  yd.  The  load  of  1-15  cu.  yd.  is 
confined  by  others,  see  Gillespie,  and  Cole's 
records  kept  on  the  Erie  Canal.  Specht's 
load  is  certainly  too  large,  especially  going 
up  an  incline  with  a  7-ft.  rise,  about  200 
ft.  long.  It  would  be  an  exceptionable  man 
who  coi'.ld  push  a  load  of  more  than  350 
lbs.  for  an  entire  day.  The  load  given  of 
1-15  cu.  yd.  is  for  a  level  haul,  on  a  down 
hill  haul  such  a  load  would  be  slightly  in- 
creased, and  in  going  up  an  incline,  a  little 
less  is  hauled,  however  a  load  of  1-15  cu. 
yd.  is  the  average. 

Runways  of  the  same  kind  should  al- 
ways be  used  for  wheelbarrows.  The  com- 
mon practice  for  level  short  hauls  is  to 
l.iy  I -in.  planks  on  the  ground  with  their 
ends  butting  together.  Where  one  man  only 
has  to  wheel  a  barrow  over  the  runway, 
and  the  planks  are  changed  frequently,  such 
a  runway  is  economical  and  answers  the 
purpose  very  well,  but  when  a  number  of 
barrows  are  to  go  over  the  runway  the 
ends  of  the  boards  should  be  nailed  to  a 
small  sill  sunk  into  the  ground,  so  as  to 
prevent  the  boards  from  being  knocked  out 
of  place.  Good  runways  quickly  pay  for 
themselves,  as  .to  delay  a  long  line  of  bar- 
rows only  a  few  minutes,  to  straighten  out 
or  repair  a  runway,  means  to  waste  con- 
siderable money.  Where  runways  are  not 
laid  directly  on  the  ground,  but  are  ele- 
vated. 2-in.  plans  should  be  used,  and  the 
runway  should  be  at  least  24  ins.  wide. 
Tluy  should  be  substantially  built  so  as 
there  is  no  motion  or  swaying  to  them,  as 
the  men  wheel  over  them,  or  else  the  bar- 
row pushers  will  slacken  their  pace,  this  is 
especially  true   when   going  on   an   incline. 
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^''  •  iiicliiir>  th:!l  arc  shurl.  men  go  ii|) 
'  iii>,  liiit  long  inclines,  though  not  so 
^Ict'p  as  -short  oni-s,  men  pnsh  their  liar- 
rows  up  slowly.  In  either  case  a  stronRly 
Ijtiilt  runway  is  needed.  To  obtnin  good 
work  men  Itiust  he  made  to  lielieve  they 
ire  .safe  from  injury  while  working. 

Hown  grades  on  runways,  if  not  to  steep 
'.re  an  aid  in  harrow  work,  but  up  grades 

re  .nn  impediment.  If  the  incline  on  the 
ip  grade  is  both  long  and  .steep,  and  it 
n'lich  material  has  to  he  handled,  some 
other  method  should  be  used.  If  the 
amount  of  material  to  be  handled  is  small 
it  may  pay  to  u.se  wheelbarrows  instead 
of  installing  some  kind  of  hoisting  ma- 
'  liinery.  L'ndcr  such  circumstances  a  rope 
.itt.-iched  to  the  front  of  the  barrow  and 
pulled  from  on  top  of  the  runw.ay  by  either 
a  man  or  a  horse  will  be  found  a  great 
help  in  carrying  the  load  up  the  incline.'  If 
a  horse  is  useil  a  dead  man  or  snubbing 
po.-t  can  be  used  at  the  top  of  the  slope, 
to  hold  two  blocks  through  which  the 
rope  should  run.  A  much  heavier  and 
larger  capacity  barrow  can  be  used  with  a 
horse.  This  method  cannot  be  recom- 
mended when  other  modes  of  doing  the 
work  are  available.  In  constructing  build- 
ings, hoists  or  elevators  for  raising  build- 
ing materials,  are  often  used.  Such  hoists 
can  be  installed  at  an  early  stage  of  the 
work,  and  can  be  used  in  raising  loaded 
wheelbarrows  of  earth  to  the  street  level, 
in  handling  e.Ncavated  material  from  foot- 
ings a'ld  other  small  foundation  work,  that 
cannot  readily  be  done  when  the  main  cel- 
lar excavating  is  made.  The  writer  has 
found  this  much  cheaper  than  going  up 
runways. 

When  men  follow  one  another  in  push- 
ing wheelbarrows  on  the  same  nmway.  the 
load  should  be  dumped  from  the  side  of 
the  barrow,  but  if  a  man  is  going  back 
and  forth  on  a  runw.ay  by  himself  the  dirt 
should  be  dumped  over  the  wheel  by  giv 
ing  the  handles  an  upward  swing.  When 
the  dirt  is  dumped  the  barrow  is  dropped 
onto  the  ground,  the  man  turning  around 
and  pulling  the  barrow  b.ack  to  the  loading 
place.  In  this  manner  the  barrow  is  han- 
dled without  being  turned,  and  niucl;  time 
is  saved,  the  barrow  being  pushed  when 
loaded  and  pulled,  when  empty.  This  puts 
the  barrow  in  the  proper  position  to  load, 
and   saves  turning  the  barrow  twice. 

The  customary  way  of  using  barrows  is 
for  the  man  who  loads  it  to  wheel  it.  In 
many  cases  this  is  the  most  economical 
method,  as  less  time  is  lost,  but  there  arc 
times  that  more  material  can  be  moved 
with  one  man  loadinj;  and  another  wheel- 
ing, but  then  two  or  more  wheelbarrows 
must  be  used  and  Ihv  runways  must  be  so 
arranged  that  lime  will  not  be  lost  in 
changing  from  one  barrow  to  another.  The 
man  loading  the  barrow  should  never  be 
made  to  loosen  the  canh.  this  should  be 
done  cither  with  a  plow  or  by  other  men 
with  picks,  as  in  this  w.ay  only  can  the 
harrow  be  kept  at  work  the  ma.ximum 
amount  of  time. 


Road>  and  Streets  Section 


Note:  Thi.s  Section  is  devoted  to  methods  and  co.sts  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  pa\ing. 


The  Selection   of   Dust   Preventives." 

BY    rKKVllST     ni'HIlAKU.t 

It  is  undoubtedly  true  that  thousands  of 
dollars  are  wasted  annually  in  a  repetition 
of  experiments  which  have  lime  and  again 
proved  costly  mistakes.  On  the  other 
hand,  experiments  which  have  given  good 
results  in  some  places  have  also  proved 
failures  when  tried  in  different  localities. 
It  is  necessary,  therefore,  not  only  that  the 
experience  of  others  be  considered,  but  that 
some  thought  be  given  to  the  probable  ef- 
fect of  local  conditions  upon  the  results 
which  have  in  general  been  obtained.-  The 
importance  of  ascertaining  the  composition 
and  quality  of  the  material  employed  has 
already  been  dwelt  upon  at  some  length 
in  considering  the  different  preventives. 
While  these  are  most  important  points, 
they  are  by  no  means  the  only  ones  to  be 
taken  into  account.  Diflerences  in  compo- 
sition and  physical  qualities  will  often  ex- 
plain the  fact  that  under  otherwise  similar 
conditions  both  good  and  bad  results  have 
been  obtained.  Discrepancies  in  results, 
however,  are  often  obtained  under  varying 
conditions,  when  the  same  material  is  em- 
ployed in  each  case.  The  same  may  be 
said  of  the  method  of  application,  and  nar- 
rowing the  subject  down  in  this  manner  we 
must  eventually  come  to  the  conclusion 
that  differences  in  local  conditions  over 
which  the  experimenter  has  no  control  are 
factors  of  too  much  importance  to  be  dis- 
regarded. Great  diflferences  in  conditions 
have,  of  course,  generally  been  considered, 
but  it  is  not  always  those  clearly  apparent 
that  cause  the  greatest  variance  in  the  re- 
sults. 

Owing  to  lack  of  sufficient  data  by  ex- 
perimenters it  is  often  a  hard  matter  to 
correlate  the  results  obtained  to  their  actual 
causes,  but  upon  reviewing  the  literature 
of  this  subject  ceitain  facts  are  indicated 
which  if  properly  considered  should  be  of 
some  value  to  the  experimenter  wdio  has 
not  already  learned  by  experience  what 
material  is  best  suited  to  the  roads  he  has 
occasion  to  treat.  It  is  the  author's  pur- 
pose here  to  present  these  facts  in  such 
form  as  to  serve  as  a  general  guide  to  the 
selection  of  proper  material,  but  it  should 
be  understood  that  they  are  intended  as  a 
gtiide  only  and  in  no  sense  are  to  be  con- 
sidered as  hard  and  fast  rules.  In  many 
instances  the  selection  of  a  dust  preventive 
may  be  influenced  by  a  combination  of  con- 
ditions which  would  be  impossible  to  fore- 
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sec  except  in  individual  cases.  Sometimes 
a  choice  of  preventives  may  seem  to  be 
equally  divided  among  a  number  of  mate- 
rials and  experiment  alone  will  determine 
which,  if  any,  is  the  most  suitable.  In 
many  cases  the  experimenter  is  handicapped 
by  lack  of  funds  so  that  the  most  suitable 
material  cannot  always  be  obtained.  In 
these  cases  a  less  suitable  material  will 
have  to  be  employed,  although  in  the  long 
run  this  will  often  prove  more  costly.  Ex- 
cept in  rare  instances  economy  is  the  most 
important  point  to  be  considered  and  while 
permanency  of  results  is  often  synonymous 
with  economy  it  is  not  always  so. 

The  division  of  dust  preventives  into  two 
classes,  the  permanent  and  the  temporary 
binders,  suggests  in  a  general  w.ay  the  first 
point  that  should  be  considered  is  regard 
to  selection.  Taken  in  connection  with  the 
three  great  classes  of  roads — country,  su- 
burban, and  city — it  is  at  once  evident  that 
imder  ordinary  conditions  the  permanent 
binders  only  are  suited  to  the  first  of  these 
for  the  reason,  that  it  is  impracticable  to 
treat  long  stretches  of  country  road  at  com- 
paratively short  intervals  of  time.  When 
employing  temporary  binders  the  road 
should  not  only  be  under  constant  observa- 
tion so  that  applications  may  be  made 
whenever  necessary,  but  facilities  should  be 
such  that  the  work  may  be  quickly  and  effi- 
ciently performed.  It  is  seldom  that  this 
condition  of  affairs  exists  on  a  country 
road.  With  respect  to  suburban  and  city 
roads  and  streets,  however,  no  such  re- 
strictions exist  in  the  majority  of  cases, 
and  either  class  of  binder  may  be  em- 
ployed. 

Choice  of  Materials  for  Treating  Coun- 
try Roads. — Country  roads  may  be  divided 
into  two  general  classes,  hard  and  soft 
roads.  The  first  class  is  represented  by 
the  macadam  and  other  broken-stone  roads 
and  the  latter  by  earth  roads.  Sand  and 
gravel  roads  may  also  be  included  in  the 
latter  class,  although  in  many  cases  they 
more  nearly  approach  the  broken-stone 
roads  in  point  of  hardness.  .Among  the 
permanent  dust  preventives  coal  tar  and 
the  asphaltic  or  semi-asnhaltic  oils  arc  the 
only  ones  which  can  be  used  under  ordi- 
nary conditions  on  account  of  expense.  In 
the  case  of  hard  roads  a  choice  of  these 
two  materials  will  exist,  but  in  treating 
soft  roads  oils  only  have  so  far  proved 
successful,  and  except  for  purely  experi- 
mental purposes  we  are  limited  to  this  class 
of  material. 

The  choice  between  oil  and  tar  for  use 
on  a  rural  macadam  road  will  depend  upon 
several  conditions.   The  first  of  these  would 
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ordinarily  be  the  relative  cost  at  the  given 
location.  Other  factt)r^,  such  as  relative 
quniity  of  the  available  materials,  climatic 
conditions,  condition  of  the  road,  character 
of  the  road  metal,  and  amount  and  quality 
of  traffic  to  which  the  road  is  subjected, 
should  also  be  taken  into  account,  and  the 
method  of  application  with  reference  to 
these  conditions  should  be  carefully  con- 
sidered. In  view  of  the  fact  that  most 
work  of  this  kind  has  not  been  planned  or 
carried  on  with  sufficient  forethought,  a 
hypothetical  example  may  be  considered 
even  at  risk  of  entering  into  too  much  de- 
tail. The  necessity  of  clearly  illustrating 
this  matter  has  been  made  evident  to  the 
writer  not  only  from  reviewing  published 
descriptions  of  experiments,  but  from 
actual  work  along  these  lines. 

For  example,  let  us  suppose  that  we  have 
a  stretch  of  rural  macadam  to  treat  for 
excessive  dust.  Our  first  effort  should  be 
to  determine,  if  possible,  any  predominant 
cause  for  the  excessive  dust  formation. 
Upon  investigation  we  might  find  that  the 
road  material  showed  no  cementing  value, 
and  if  the  road  was  exposed  to  but  little 
motor  traffic,  a  top  dressing  of  some  road 
stone  with  good  binding  quality  might 
solve  the  problem  satisfactorily.  On  the 
other  hand,  if  motor  traffic  were  heavy  we 
should  have  to  resort  to  the  use  of  tar  or 
oil.  as  no  such  stone  road  has  so  far  proved 
able  to  withstand  successfully  the  action  of 
heavy  mixed  traffic.  With  regard  to  a 
choice  of  these  materials  we  should  first 
ascertain  which  is  most  easily  available  at 
reasonable  cost.  If  a  tar  produced  at  a  low 
temperature  and  containing  a  fair  amount 
of  good  pitch  base  can  be  obtained,  it  might 
be  chosen  tentatively.  If  not,  a  good  re- 
fined preparation  might  be  purchased.  In 
some  localities  an  asphaltic  or  semi- 
asphaltic  oil  might  be  more  readily  avail- 
able, or  a  residual  oil  preparation,  but  in 
any  event  we  should  ascertain  so  far  as 
possible  the  particular  properties  of  the 
materials  which  we  are  considering  and 
unconditionally  reject  those  which  for  rea- 
sons that  have  already  been  discussed  are 
almost  sure  to  prove  unsatisfactory.  Thus 
a  tar  produced  at  high  temperature,  a  par- 
affin petroleum,  or  a  badly  cracked  re- 
siduum should  be  at  once  discarded,  no 
matter  how  cheap  or  readily  available  it 
might  be. 

If  climatic  conditions  were  such  that  a 
surface  application  would  be  unlikely  to 
last  throughout  the  winter,  and  we  were 
unable  to  rebuild  the  road  so  as  to  make 
it  a  bituminous  macadam,  it  would  prove 
most  economical  to  apply  only  sufficient 
material  to  last  through  the  dusty  season. 
In  this  case  a  cold  application  of  coal  tar 
diluted  with  sufficient  water-gas  or  oil  to 
give  it  the  proper  fluidity  might  be  made,  or 
a  crude  semi-asphaltic  petroleum  used  in 
preference  to  a  more  expensive  residuum. 
In  climates  where  a  long  succession  of  al- 
ternate frosts  and  thaws  occur  throughout 
the    winter    accompanied    by   cold    rains,   a 


treatment  of  this  sort  will  prove  far  less 
expensive  than  a  surface  application  of 
heavier  binding  material.  Under  more 
favorable  conditions,  however,  this  would 
not  be  true,  and  applications  of  tar  or  oil 
requiring  heat  might  be  more  economical. 
The  condition  of  the  road  will  often  indi- 
cate the  method  of  treatment  and  kind  of 
material  which  should  be  employed.  If  the 
road  is  in  fairly  good  condition  a  surface 
application  is  often  all  that  is  required.  It 
should,  however,  be  remembered  that  the 
function  of  a  permanent  binder  is  not  to 
make  a  bad  surface  good,  but  to  keep  a 
good  surface  in  good  condition  and  where 
the  road  is  badly  torn  tip  and  raveled  it 
will  often  prove  better  policy  in  the  long 
run  to  reconstruct  it  with  the  addition  of 
a  bituminous  matrix  or  else  to  resurface  it 
with  a  heavy  coat  of  bitumen-covered 
stone.  In  a  case  of  this  sort  a  good  coal 
tar  reinforced  with  pitch  is  to  be  preferred 
unless  a  very  heavy  asphaltic  oil  can  be 
secured.  If  either  material  can  be  ob- 
tained the  character  of  the  road  metal  may 
lead  to  decision  in  favor  of  one  or  the 
other.  A  hard  but  somewhat  porous  rock 
is  to  be  preferred  in  either  case,  but  per- 
haps more  particularly  in  that  of  tar.  which 
is  less  easily  absorbed  than  oil. 

The  selection  of  dust  preventives  for  a 
soft  country  road  is  somewhat  restricted, 
owing  to  the  fact  that  oil  only  can  be  em- 
ployed. For  the  softer  roads  an  oil  con- 
taining even  a  relatively  small  amount  of 
paraffin  base  is  valueless  as  a  permanent 
binder,  and  we  are  thus  narrowed  down  to 
a  choice  between  the  exceptionally  good 
semi-asphaltic  oils,  the  true  asphaltic  oils, 
and  the  residuums  obtained  from  each. 
The  oil  containing  the  greatest  amount  of 
asphaltic  base  is  usually  to  be  preferred, 
although  this  is  not  always  true.  In  the 
case  of  ordinary  clay  or  loam  roads  the 
presence  of  a  greater  amount  of  true  oil 
is  necessary  than  in  that  of  sand  and  gravel 
roads,  in  order  to  prevent  the  surface  from 
becoming  powdery  under  the  action  of 
traffic.  Badly  cracked  residuums  should 
be  avoided,  even  to  the  extent  of  using  in 
preference  a  crude  oil  containing  less 
asphaltic  base.  .\  very  clayey  soil  should 
be  modified  by  the  addition  of  sand  before 
treatment,  and,  as  has  been  noted,  measures 
should  be  taken  to  overcome  the  effect  of 
alkali  soils  upon  the  oil  used.  Methods  of 
application  suitable  to  various  conditions 
have  been  discussed  elsewhere  and  need 
not  be  considered  here.  Where  gravel 
roads  are  to  be  treated  it  is  not  always 
necessary  to  employ  an  extremely  heavy 
asphaltic  oil,  although  such  a  material  is 
to  be  preferred.  Where  fairly  heavy  crude 
semi-asphaltic  or  residual  oils  can  be  ob- 
tained at  a  low  figure  they  may  often  be 
used  to  advantage.  .\nd  while  the  results 
may  not  be  quite  so  permanent,  the  reduc- 
tion in  cost  as  compared  with  the  true 
asphaltic  oils  will,  under  present  conditions, 
more  than  compensate  this  difference,  es- 
pecially in  the  Eastern  States. 


Clwicc  of  Materials  for  Treatment  of 
Suburban  Roads. — There  is  a  wider  selec- 
tion of  dust  preventives  possible  in  the 
treatment  of  suburban  roads.  Here  all 
types  of  permanent  and  temporary  binders 
may  compete,  and  it  is  often  a  difficult  mat- 
ter to  choose  the  best  material.  As  most 
of  the  conditions  governing  the  selection 
of  permanent  binders  have  already  been 
mentioned,  it  is  only  necessary  here  to  con- 
sider conditions  influencing  the  selection 
of  temporary  binders,  should  a  choice  in 
their  favor  be  made  over  permanent  bind- 
ers. 

If  a  system  of  hydrants  be  located  at 
convenient  distances  along  the  road,  salt 
solutions  or  emulsions  can  be  most  easily 
employed ;  if  not,  recourse  must  be  had  to 
one  of  the  lighter  oil  or  tar  products.  In 
the  latter  case  that  product  which  contains 
the  greatest  amount  of  binding  base  per 
unit  cost  should  be  selected,  unless  it  pos- 
sesses other  qualities  which  are  particularly 
undesirable,  such  as  a  strong  and  disagree- 
able odor.  If  an  emulsion  or  salt  solution 
can  be  employed  the  character  of  the  road 
material  may  be  determined  which  is  the 
most  suitable.  Thus  a  hard  road,  on 
which  the  products  of  wear  will  be  slight 
provided  they  are  retained  upon  the  sur- 
face, or  one  in  which  the  cementing  value 
of  the  rock  dust  is  good,  can  be  effectively 
treated  with  a  solution  of  some  .salt,  such 
as  calcuim  chloride.  Also,  in  cases  where 
the  climate  is  more  or  less  humid,  a  deli- 
quescent salt  may  give  the  most  satisfac- 
tory results.  When  the  climate  is  very 
arid,  however,  the  salt  will  have  to  be  fed 
with  too  many  applications  of  water  to 
make  its  use  economical.  In  the  case  of  a 
road  built  of  very  soft  rock,  which  wears 
badly  under  traffic,  the  asphaltic  oil  emul- 
sions or  the  heavy  tar  emulsions  are  to  be 
preferred  on  account  of  the  binding  and 
road-building  qualities  which  they  possess. 
.\s  a  .general  rule,  when  it  is  particularly 
desirable  to  obtain  a  road-building  emul- 
sion, one  containing  a  volatile  saponifying 
agent  might  be  selected  in  preference  to  the 
non-volatile  saponifers.  especially  in  the 
case  of  an  asphaltic  oil  product,  where  the 
binding  base  is  apt  to  be  permanently  in- 
jured by  the  presence  of  fixed  alkalies.  The 
choice  of  other  emulsions  and  light  prep- 
arations will,  in  many  cases,  depend  upon 
locality.  Where  waste  products  of  a  deli- 
quescent or  binding  character  can  be  ob- 
tained cheaply  they  may  be  utilized  for  the 
purpose  of  dust  laying. 

In  cities  and  towns  where  the  traffic  is 
heavy  and  of  a  mixed  character  the  heavi- 
est permanent  binders  represented  by  solid 
preparations  should  undoubtedly  be  used, 
but  unless  their  use  is  supplemented  by  the 
temporary  binders  dust  prevention  is  al- 
most an  impossibility.  This  is  to  a  great 
extent  due  to  the  fact  that  large  quantities 
of  dust  from  outside  sources  are  brought 
upon  the  streets,  which  makes  it  necessary 
to  apply  a  dust  preventive  at  frequent  in- 
tervals.    .As   the  permanent   liquid   binders 


450 


...  ooncciitrntc<l  form  c.innot  lie  ;ipplii-il  in 
this  manncT.  for  obvious  reasons,  rccourM' 
must  be  had  to  the  temporary  binders.  Tlu- 
selection  of  solid  preparations  for  construc- 
tion purposes  comes  under  the  subject  of 
pavements,  and  has  been  so  exhaustively 
treated  in  numerous  publications  that  it 
need  not  be  discussed  here. 

In-almcnl  of  Park  Roads.— Beiorc  leav- 
uig  the  subject  of  selection,  the  treatment 
of  city  park  roads  should  be  considered 
briefly.  Here,  under  ordinary  circum- 
stances, we  have  conditions  sotnewliat  dif- 
ferent from  those  pertaining  to  any  of  the 
three  classes  of  roads  so  far  considered. 
In  the  first  place,  park  roads  are  almost 
entirely  given  over  to  pleasure  traffic.  As 
they  are  subjected  to  little  or  no  heavy 
teaming,  they  are  usually  of  lighter  con- 
struction than  the  ordinary  road,  and  in 
many  eases  arc  composed  of  rather  soft 
material.  Motor  traffic  is  likely  to  be  ex- 
cessive, and  some  suitable  dust  preventive 
is  often  needed. 

Permanent  binders  may  be  used  to  ad- 
vantage  in   many   cases,  but   as   a  general 
rule  more  economical   and   satisfactory  re- 
sults can  be  obtained  with  temporary  bind- 
ers.     Soap     solutions     or     emulsions     of 
asphaltic  or  scmi-asphaltic  oils  have  given 
good  results  at  small  expense  in  a  number 
of  instances  where  emulsifying  plants  have 
Been  established  in  or  near  the  park.  Other 
forms   of  emulsion,   as  well  as   salt   solu- 
tions, have  also  proved  effective,  but  usual- 
ly at  a  somewhat  greater  cost.    When  soap 
solutions  of  oil  are  employed  it  is   neces- 
sary to  give  the  road  more  attention  than 
when  heavier  binding  emulsions  are   used, 
especially     in     cases     where     considerable 
loose  material  occurs  upon  the  road.    The 
reason  for  this  has  already  been  considered, 
and  it  is  only  necessary  to  add  that  it  does 
not    constitute    a    serious    objection    when 
applied    to    park    roads,    as    facilities    are 
'dually   such   that   the   work  can   easily  be 
handled.     A  choice  between  permanent  and 
temporary  binders   for  use  on  park  roads 
may  depend  upon  any  one  or  more  of  the 
conditions  already  mentioned  for  the  vari- 
ous other  classes  of  roads,  but  in  particular 
where  dust   from  outside  sources   is  likely 
to  be  carried  upon  the  road  in  considerable 
quantity   the   temporary   binders  are   to   be 
preferred. 
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Two  bids  were  received  Dec.  22.  by  the 
New  York  State  Superintendent  of  Public 
Works  for  Contract  No.  20  on  the  Barge 
Canal.  Simdsfrom  &  Stratton,  New  York, 
bi<l  $4,97.3,800  ,ind  the  .American  Pipe 
Mfg.  Co.,  Philadelphia,  bid  $4.01.3.108.  The 
engineer's  estimate  was  $4,173,000.  The 
contract  calls  for  dredging  a  channel  in 
the  Mohawk  River  from  Rexford  Flats  to 
Little  Falls,  N.  Y.,  a  distance  of  58  miles. 


Negotiations  for  the  formation  of  a 
railway  combine  of  all  the  Russian  lines 
operated  by  private  companies  are  now  be- 
ing considered. 


Dust    Prevention    in     the     Parks    o' 
Boston,  Mass. 

BV    JOHN    A.    I'KTTIGKI  W.t 

We  were  so  favorably  impressed  last 
yc.-ir  with  our  experience  in  ilie  use  of  oil 
for  laying  dust  on  our  parkways  that  we 
continued  its  use  this  season.  From  12 
miles  of  roadway  treated  with  oil  in  190f) 
we  extended  the  treatment  in  1907  over 
our  whole  system  of  roads— about  44  miles. 
The  results  are  most  satisfactory.  In 
point  of  efficiency  there  is  notliing  to  be 
desired,  the  dust  being  kept  down  perfectly 
l)y  night  as  well  as  by  day. 

The  oil  treatment  is  cheaper  than  water- 
ing. Mr.  C.  E.  Putnam,  our  engineer,  a 
few  years  ago,  after  careful  observation, 
computed  the  cost  of  watering  in  Franklin 
Park  at  $489  per  mile  of  30-ft.  roadway, 
watering  being  done  on  182  days.  The  cost 
for  the  same  service  on  Commonwealth 
.■\ve.,  for  230  days,  was  $883  per  mile  of 
30-ft.  roadway.  Commonwealth  Ave.  rep- 
resents the  most  costly  part  of  the  system, 
and  Franklin  Park  the  least  costly  in  point 
of  dust  laying.  In  view  of  the  fact  that 
cost  of  team  hire  is  greater  and  hours  of 
labor  shorter  than  when  the  estimate  was 
made,  an  average  of  $680  per  mile  per  an- 
num might  be  considered  a  low  estimate  of 
tile  present  cost  of  dust  suppression  by  the 
watering  method.  These  estimates  may 
seem  a  little  high  for  watering;  it  must 
however,  be  borne  in  inind  that  watering 
is  done  in  the  park  department  whenever 
the  dust  files  and  the  thermometer  is  not 
lower  than  24  degrees  F. 

Oiling  operations  were  commenced  last 
year  on  April  3,  since  when  to  Nov.  12, 
1907,  the  total  cost  of  oiling  was  $3-52.67 
per  mile  of  road,  30  ft.  wide,  or  at  the  rate 
of  2  cts.  per  sq.  yd.,  the  amount  of  oil  used 
being  1.49  pints  per  square  yard.  The  dust 
season  was  not  yet  over;  the  result,  how- 
ever, was  not  much  afTected,  as  '  we  had 
considerable  stock  on  hand ;  sufficient  to 
run  until  Nov.  25. 

Ill  addition  to  the  effective  laying  of  the 
dust  we  find  that  the  asphaltum  in  the  oil 
has  a  binding  effect  on  the  surface  of  the 
road,  and  less  surface  repairs  are  necessary. 
We  have  been  able  in  the  middle  of  .August 
this  year  to  lay  up  our  road  rollers  for  the 
season,  and,  excepting  for  ;.  portion  of  one 
of  our  parkways,  which  insufficient  appro- 
priation has  prevented  our  repairing,  the 
roadways  are  in  good  condition.  The  sur- 
face of  the  roads  being  better  fixed,  less 
washings  result  from  rain,  and  less  gutter 
scraping  is  necessary.  It  is  even  reported 
that  the  catch  basins  on  their  fall  in  clean- 
ing up  did  not  contain  half  so  much  ma- 
terial as  usual.  The  softer  footing  on  an 
oil-treated  road  is  a  benefit  to  horses.  The 
cost  of  shoeing,  too,  we  find,  to  be  re- 
duced. We  apply  the  oil  in  the  form  of  an 
emulsion.  The  first  application  of  the 
season  contains  about   16  per   cent   of  oil. 


•.\   repiirt  submitted  at  flie  First  Interna- 
tional Road  Congress,  Paris,   France. 

fSuperliitendent  of  Parks.  Ri.ston.   Mass. 


1.1   fiirni  a  basis;   renewals  contain  from  8 
to  10  per  cent  of  oil.     Renewals  arc  made 
in  from   10  to  2->  days,  according  to  loca- 
tion  and  the  use  to  which  the   road  may 
be    subject.      As    for    instance,    Common- 
wealth    Ave.,     between      Arlington     and 
Brookllne     Aves.,     requires     renewals,    or 
rather    reinforcements,    at    intervals    of    8 
or  10  days,  while  from  Brookline  .'Vve.  to 
the  Newton  line  renewals  are  required  only 
once    in    14    to    16   days;    Columbia   Road, 
Arborway  and  Jamaicaway,  with  the  Fens, 
14  to  16  days,  while  Franklin  Park,  where 
automobiles  are  excluded,   requires  renew- 
als only  at  intervals  of  20  to  25  days.     We 
prefer  to  apply  the  oil  in  the  form  of  an 
emulsion,  because  of  the  ease  with  which 
a  treatment  can  be  given  and  the  absence 
of  any  annoyance  resulting  to  users  of  the 
drives.     Carriages  may  follow  immediately 
after    the    distributing    sprinklers    without 
much  danger  of  being  soiled,  while  all  dan- 
ger is  removed  after  an  hour  or  two.  Dust 
will   collect  on  any  road,  by  accretion,  by 
dust   blowing   from    other   sources,    or   by 
attrition    of    the    road    itself,    beyond    the 
power    of   any    dust    layer    for    any    great 
length  of  time  to  prevent.     The  use  of  a 
thin  oil  emulsion  frequently  serves  to  sat- 
urate this  moving  dust  at  slight  expense. 

In  the  manufacture  of  our  emulsions  we 
use   steam  pumps,   which  do   the   work  of 
transference  of  materials  and  their  emulsi- 
fication   by   agitation.      The   formula   is    10 
lb.  to   15  lb.  of  soap  dissolved  in  50  gals, 
of   water,   to   each    100   gals,   of  petroleum. 
The  soap  is  placed  in  barrels  of  water  and 
dissolved  by  steam  heat,  then  pumped  into 
the     stock     reservoirs,    which     are     simply 
street-sprinkler    wagons.     To    each    barrel 
of  soap   and  water,   two  barrels   of  petro- 
leum are  added.  The  pump  is  then  attached 
to   the   tank   of  the   sprinkling  wagon   and 
the  contents  agitated  until  emulsified.  This 
forms    the    stock,    which    contains    66    per 
cent  of  petroleum.     The  stock  is  then  run 
out  to  the  work,  and  forins  the  supply  for 
the   sprinklers  working  on   the   drives,  the 
transfer   being   made   by   gravity   flow,   the 
stock  wagons  being  set  on  slight  elevations 
and  large  transferring  hose  being  used.  This 
method    is    crude;    experiment    mi.ght    de- 
vise something  better.  Possibly  compressed 
air  could  be  used  to  advantage.  Each  stock 
tank    will    serve   to   fill    four   to   six   street 
sprinklers,  according  to  the  percentage  of 
oil  required  in  the  application  to  the  road. 
This  we  find  to  be  from  16  per  cent  on  the 
first  application   down   to  5   to  8  per  cent 
for   renewals,   as   stated   before.     We   find 
the  ordinary  street  hydrant  to  be  sufficient 
for    the    emnlsification    of   the    stock    with 
the  added  water  in  the  .sprinkling  wagon. 

We  are  still  in  favor  of  a  thin  rolling 
cushion  of  coarse  sand  or  fine  screenings, 
saturated  with  oil.  This  is,  however,  hard 
to  maintain  on  curved  roads,  the  swing  of 
the  wheels  throwing  it  to  the  outer  side 
of  the  curve.  We  believe  that  this  loose, 
rolling  cushion  helps  to  release  the  air 
suction    below    the    tire,    which    is    so    de- 
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structive  to  the  road  binder.  Fine  or  dead 
sand  of  a  yellow  color  makes  a  very  pleas- 
ing surface,  but  must  not  be  too  heavily 
treated  with  oil,  or  a  hard  asphaltum  sur- 
face will  result,  which  has  a  tendency  to 
scale. 

I  have  not  added  the  cost  of  the  very 
slight  cushion  of  sand,  which  we  like  to, 
but  do  not  always,  give  the  surface  of  the 
road  before  oiling,  for  the  reason  that  it 
more  properly  should  come  under  the  head 
of  road  repairs  than  that  of  dust  suppres- 
sion. Under  the  water  treatment  we  should 
have  made,  during  the  past  season,  not  less 
than  three  or  four  applications  of  stone 
screenings,  and  rolled  them  into  the  sur- 
face. One  application  this  year  under  the 
oil  treatment  has  been  sufficient.  We  find 
that  cottonseed  oil  soap  is  the  best  we  have 
tried  for  the  oil  emulsion.  The  oil  we  use 
is  Texas  oil,  for  which  we  pay,  net,  6% 
cts.  per  gallon.  Small  "pot  holes,"  formed 
by  the  water  settling  in  small  depressions 
of  the  roadway,  and  being  forcibly  ejected, 
along  with  road  material,  by  the  tires  of 
the  automobiles,  are  rarely  found  in  our 
oil-treated  roads. 


The  Oronogo  Circle  Mining  Co.,  of  Or- 
onogo.  Mo.,  is  using  a  small  suction  dredge 
for  cleaning  out  its  sludge  pond,  and  finds 
that  is  possible  to  convey,  by  means  of  the 
dredge  pump,  the  sediment  from  the  pond 
to  the  settling  tanks,  whence  it  eventually 
is  removed  to  the  sludge  mill,  the  lead  and 
zinc  ores  being  finally  separated  from  the 
valueless  gangue  and  deposited  in  the  ore 
bins.  Relieved  of  the  residue  of  mineral 
the  gangue  is  carried  away  to  the  waste 
pile.  The  dredge  pump  has  a  capacity  of 
removing  20  cu.  yds.  of  slime  per  hour, 
but  this  capacity  is  seldom  reached,  the 
average  volume  of  sediment  removed  be- 
ing less  than  10  cu.  yds.  The  boat  which 
is  10  .\  20  ft.  in  size  is  operated  by  a  15 
h.  p.  motor  which  also  runs  the  dredge 
pump. 


The  U.  S.  Navy  Department  is  calling 
for  bids  for  constructing  a  dry  dock  at 
the  proposed  naval  station  at  Pearl  Har- 
bor. Hawaii.  The  dock  is  to  have  an 
overall  length  of  l.lOo  ft.  and  approxi- 
mately 120,000  cu.  yds.  of  concrete  will  be 
used  in  its  construction.  An  innovation  so 
far  as  American  docks  are  concerned  is 
that  there  will  be  four  caisson  seats,  two  as 
usual  at  the  entrance  to  the  dry  dock  and 
two  others  near  the  middle  of  the  dock, 
dividing  the  main  structure  into  an  inner 
and  outer  dock.  There  will  be  two  steel 
caisson  gates  and  the  arrangements  will 
be  such  that  with  a  ship  in  the  inner  dock 
the  outer  dock  may  be  filled  and  emptied 
independently,  thus  allowing  the  ship  upon 
which  the  most  extensive  repairs  are  to 
be  made  to  remain  in  the  inner  dock,  while 
ships  with  minor  repairs  are  bein.g  docked 
in   rapid  succession   in  the  outer  dock. 


Unclassified  and  General  Articles 


Note:  This  .section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Methods  and  Costs  of  Lining  Ditches 
and  Canals. 

In  our  issue  of  Dec.  2,  1908,  we  gave  an 
account  of  sonic  experiments  made  by  Mr. 
B.  A.  Etcheverry  of  the  University  of  Cali- 
fornia Agricultural  Experiment  Station, 
as  to  the  seepage  of  water  from  ditches 
lined  with  various  materials.  From  the 
same  pamphlet  on  this  subject  by  Mr. 
Etcheverry,  we  reprint  the  following  as  to 
methods  and  costs  of  lining  irrigation  ca- 
nals and  ditches  in  Southern  California, 
giving  the  experience  of  various  companies 
for  a  period  of  over  20  years.  The  costs 
showing  the  price  of  materials  and  labor 
are  given  in  most  examples. 

Canals  were  first  paved  to  prevent  seep- 
age and  erosion;  and  to  permit  the  use  of 
an    economicpl    section.      This    paving    was 


and  squirrels  from  burrowing  through  the 
banks;  (3)  It  should  prevent  vegetation; 
(4)  It  should  prevent  scouring;  (5)  It 
should  not  be  easily  damaged  by  the  tramp- 
ing of  cattle  and  by  the  action  of  the 
weather. 

No  doubt  concrete  will  answer  for  all 
these  requirements,  but  cheaper  linings  in 
many  cases  will  be  more  economical. 

A  study  of  the  various  types  of  linings 
used  in  Southern  California  shows  that 
they   can    be   classified   as    follows : 

(o)  River  boulders  set  in  lime  mortar 
and  pointed  with  cement  mortar. 

(6)  River  boulders  or  cobbles  placed 
behind  a  wooden  form  and  cemented  to- 
gether with  cement  mortar  rammed  be- 
tween the  cobbles. 

(c)  Cement  concrete  from  3  to  C  ins. 
thick. 


Fig. 


-Canal    Lined  with   Cobbl'JS  Set   in    Lime   IVIortar. 


About  3,214  miles  of  railroad   was  built 
in  the  United  States  in  1908, 


then  improved  upon  by  paving  and  cement- 
ing. Plastering  with  cement  mortar  and 
the  use  of  concrete  for  lining  came  into 
use  soon  after. 

.\t  about  the  same  time  the  use  of  steel 
or  cement  pipes  was  introduced.  They 
have  since  become  much  in  favor,  when 
the  volume  of  water  to  distribute  is  not 
large,  and  have  to  a  great  extent  replaced 
the  smaller  open  ditch. 

\\'liile  there  is  no  doubt  that  cement  in 
some  form  will  always  be  the  most  gener- 
ally used  material  for  canal  lining,  it  is  ex- 
pen.sive  and  its  use  is  only  justifiable  where 
tlie  value  of  water  is  very  high,  or  where 
excessive  seepage  must  be  stopped. 

Other  considerations  besides  seepage 
must,  however,  be  studied  before  one  can 
decide  whether  it  will  be  beneficial  to  line 
the  water  channels,  and  other  linings 
should  also  be  investigated. 

A  good  lining  should  fulfill  the  follow- 
ing requirements:  (1)  It  should  stop 
seepage;     (2)    It    should    prevent    gophers 


( (/ )  Cement  nionar  plaster  %  to  1  in. 
thick. 

{e)  Heavy   road-oil. 

(/)  Clay  puddle. 

RIVER     BOULDERS     SET     IK     LIME     MORT.\R     AND 
POIXTED     WITH     CEMENT     -MORTAR. 

This  method  has  been  extensively  used 
in  the  San  Bernardino  Valley.  This  type 
of  lining  was  probably  introduced  in  1882 
to  1883,  when  the  Ontario  Colony  Enter- 
prise, receiving  its  water  from  the  San 
.\ntonio  Canon,  paved  its  canal,  5  ft.  wide 
at  the  bottom.  6  ft.  wide  at  the  top,  and 
2%  ft.  deep,  with  rocks  laid  in  hydraulic 
lime  mortar  and  plastered  over  with  cement 
mortar.  This  lining  was  8  ins.  thick  and 
cost  about  60  cts.  per  lin.  ft.,  or  about  6 
cts.  per  sq.  ft.,  which  is  very  much  cheaper 
than  the  average  cost  per  square  foot  of 
such  work  since  then.  This  low  cost  is 
probably  accounted  for  by  the  cheap  Chi- 
nese labor  used  at  that  time,  the  rate  bein.g 
$1.25  per  day;  also  the  small  cost  of  the 
lime.  $1  a  barrel,  and  the  rock  not  having 
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to  be  lianUUd  at  great  dislaiice. 

The-  ccmcnl  plaster  was  mixed  in  tin 
|iro|ii>rliiin  of  1  part  of  cement  to  3  parts 
of  sand  with  lime  mortar  The  bottom  was 
rmislii-d  Willi  a  tliin  eoating  of  cement  and 
sand  ill  eciual  (luantilics.  The  lime  mor- 
tar was  1  part  of  lime  to  5  parts  of  sand. 

riiis  type  of  lining;,  while  largel>  used 
-nice  then,  is  now  employed  mainly  where 
repairs  are  necessary.  Accurate  data  as  lo 
cost  and  details  of  construction  are'  diffi- 
cult to  obtain.     .^  great  deal  of  this  work 


clean  .sand  and  is  applied  about  '/i  in.  thick, 
giving  a  smooth  surface. 

The  size  of  the  ditch  thus  liiud  was  -'/4 
to  3  ft.  wide  at  the  bottom,  about  4  ft. 
deep,  with  side  slopes  of  about  1  on  4.  ( Fig. 
I.)  The  approximate  cost  -trts  15  cts.  a 
cubic  foot.  The  price  of  lalmr  and  mate- 
rials was  as  follows:  Cement,  $.3.75  a  bar- 
rel; lime,  $l.:iO  a  barrel;  ordinary  labor,  $2 
per  nine-hour  day ;  masons,  $-'!.5ii  to  $4  per 
eight-hour  day. 

The  method  used  by  the  Craflon   Water 


Fig. 


-Canal    Lined  with  Cobbles  Set   In  Cement  Mortar. 


has  been  replaced  with  pipes.  The  ditch 
known  as  the  Highlands  Ditch,  and  the 
Old  Redlands  Ditch,  known  as  the  South 
Fork  Ditch,  both  diverting  water  from  the 
Santa  Ana  River,  are  paved  and  cemented. 
While  parts  of  these  ditches  were  first 
paved  with  cobbles  or  rocks  without  the 
use  of  lime  or  cement  mortar,  or  paved 
with  cobbles  or  rock  faced  with  cement 
mortar  without  the  use  of  lime  mortar,  the 
more  recent  type  of  construction  consists 
mostly  of  cobbles  laid  in  lime  mortar  and 
pointed  or  faced  with  cement  mortar.  The 
method  of  construction  used  by  the  Bear 
Valley  Water  Co.  is  as  follows : 

The  ditch  is  excavated  to  a  dctiiiitc 
cross-section,  this  cross-section  being  of 
such  size  that  after  receiving  a  lining  of 
about  1  ft.  in  thickness  it  will  be  the  re- 
quired finished  cross-section.  After  the 
excavation,  mold  frames  with  boards  are 
used  to  guide  the  lining  work ;  between 
the  mold  boards  and  the  sides  is  a  space  of 
1  ft.  which  is  the  thickness  of  the  lining. 
Into  this  space  a  layer  of  cobbles  about  1 
ft.  in  thickness  is  built,  with  the  inter- 
stices filled  with  small  stones;  a  grout 
formed  of  I  part  of  lime  to  7  parts  of  clean, 
sharp  sand  is  then  poured  in  and  tamped  in 
order  to  fill  all  voids.  The  lining  of  the 
sides  is  built  up  in  this  mariner  in  consecu- 
tive layers  1  ft.  at  a  time.  The  bottom  is 
usually  paved  before  the  sides,  the  mold 
frame  resting  on  the  bottom.  The  lining 
is  generally  allowed  a  few  days  to  harden, 
then  the  mold  lioards  arc  removed  and  the 
cement  plaster  put  on.  This  plaster  is  a 
mixture   of    1    part    cement    to   3   parts    of 


Co.  was  very  similar.  The  ditch  was  ex- 
cavated with  scrapers  and  shovels.  No 
form  was  used  for  lining;  the  sides  and 
bottom  were  put  in  by  line,  the  cobbles  be- 
ing placed  to  line  and  grade  in  lime  mor- 
tar, the  interstices  between  cobbles  being 
filled  and  chinked.  The  surface  was  even- 
ed oflf  by  forcing  in  cement  mortar  with  a 
trowel,  and  a  coating  of  this  cement  mor- 
tar about  %  in.  thick  covered  the  sides  and 
bottom.     The   rock   lining  was  about    1   ft. 


Cffn/r 


Fig.  3 — Method  of  Lining   Hemet  Land 
&- Water  Co.'s  Canal. 

in  thickness.  This  work  was  done  in  189S, 
and  was  limited  to  the  intake  canal  (one 
mile  long)  of  the  Crafton  Water  Co.  Ac- 
cording to  one  of  the  former  directors  of 
the  company,  no  repairs  have  been  neces- 
sary. The  work  is  still  in  good  condition. 
The  average  cost  of  this  class  of  lining 
would  probably  be  about  13  cts.  per  square 
foot.  While  substantial  and  satisfactory,  a 
stronger  and  not  much  more  costly  is  the 
next  class  described. 


KIVKK    IIOl'l.llF.RS    OK    COBBLES    SET    IN    CEMENT 
MORTAR. 

\  good  example  of  this  work  is  a  sec- 
tion 3%  miles  long  on  the  main  canal  of 
the  Hemet  Land  &  Water  Co.  One  mile 
of  this  canal  has  a  bottom  width  of  4  ft., 
a  deptK  of  3  ft.,  and  a  top  width  of  7  ft. 
(Fig.  2.)  The  remaining  2%  miles  have  a 
bottom  width  of  3  ft.,  a  top  width  of  fi  ft., 
and  a  depth  of  3  ft. 

The  canal  was  excavated  with  scoop 
scrapers  and  shovels.  No  form  was  used 
in  the  e-xcavation,  the  cross-section  being 
finished,  ready  for  the  lining,  by  the  shov- 
elers.  After  the  excavation,  the  banks  were 
well  moistened  by  letting  the  water  into 
the  excavated  canal  and  holding  it  by  earth 
dams.  When  the  banks  were  thoroughly 
wet  the  water  was  drained  out  and  the  lin- 
ing put  on. 

The  lining  consists  of  cobbles,  most  of 
them  not  less  than  6  ins.  in  dimension, 
placed  in  the  cement  mortar.  The  bottom 
was  constructed  first,  the  cobbles  being  laid 
in  the  bed  of  cement  mortar  and  the  space 
between  cobbles  well  filled  in  and  fmished 
smooth  and  to  grade.  This  cement  mortar 
for  the  bottom  consisted  of  1  part  of  ce- 
ment to  4  parts  of  clean  river  sand.  A 
little  lime  was  added  to  this  mortar. 

Closely  following  the  lining  of  the  bot- 
tom came  the  lining  of  the  sides.  (Fig.  3.) 
For  this,  mold  frames  and  mold  boards 
were  used.  The  frames  were  placed  5  ft. 
apart  and  so  constructed  that  the  mold 
boards  were  held  in  place,  against  the 
frames  by  a  %-in.  iron  rod.  The  mold 
boards  could  be  put  in  one  at  a  time,  and 
one  section  20  ft.  in  length  was  finished  at 
one  time. 

The  mold  frames  having  been  put  in  po- 
sition and  the  lowest  mold  board  placed 
on  each  side,  a  layer  of  cement  mortar  was 
spread  on  the  bottom ;  in  this  mortar  were 
embedded  cobbles,  another  layer  of  mortar 
put  on  top  of  these  cobbles,  then  successive 
layers  of  cobbles  and  mortar  until  the  side 
lining  was  completed  for  the  section.  Mold 
boards  were  put  on  as  the  lining  was  built 
up.  The  mixture  was  also  tamped  during' 
construction  to  assure  the  filling  of  all 
spaces  between  cobbles.  The  ingredients 
used  for  the  mortar  in  this  lining  of  the 
sides  were  I  part  of  cement  to  6  parts  of 
river  sand.  .-Kfter  the  forms  were  re- 
moved the  sides  and  bottoms  were  finished 
with  a  very  thin  wash  of  neat  cement. 

The  cost  of  cement  was  $3  a  barrel,  de- 
livered on  the  grounds.  The  cobbles  were 
close  at  hand.  The  cost  of  labor  was  $1.75- 
for  common  labor  per  nine-hour  day  and 
$3.50  for  masons  per  nine-hour  day.  The 
total  contract  price  for  excavating  and  lin- 
ing the  ditch  was  $25,000.  or  an  approxi- 
mate cost  of  13  cts.  per  sq.  ft.,  for  the 
lining. 

CEMENT   CONCRETE. 

The  best  examples  of  this  kind  of  con- 
struction are  seen  south  of  Los  Angeles 
near  Orange.  Santa  .'\na.  and  Anaheim.  In- 
this  vicinity  two  irrigation  companies,  botlv 
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diverting  water  from  the  Santa  Ana  River, 
afford  good  illustrations  of  this  efficient 
lining.  These  two  companies  are  the  Ana- 
heim Water  Co.  and  the  Santa  .'Kna  Irri- 
gation Co. 

The   Anaheim    Water    Co.    has   lined    its 
main    canal    and    laterals    with   a   thickness 


carefully  gradcfl  and  tamped  so  as  to  give 
a  solid,  smooth  surface.  A  wooden  form  is 
placed  on  the  bottom  of  the  excavated 
ditch.  (Fig.  4.)  This  wooden  form  is  a 
trapezoidal  trough  with  no  bottom,  16  to  20 
ft.  long,  depending  on  the  size  of  the  ditch ; 
to   make  it  rigid   the   frames  on  which  the 


ing  the  ditch  a  slightly  curved  form  at  the 
bottom,  the  corners  being  rounded.  The 
form  is  built  with  the  usual  side  slopes  of 
%  on  1 ;  the  slope  is  made  flatter  for  the 
lower  8  inS.,  where  a  slope  of  1  on  1  is 
used.  The  depth  of  the  form  is  equal  to 
the  depth  of  tlie  lined  section  plus  the 
thickness  of  the  concrete.  The  form  for 
larger  canals  is  similar  to  the  earth  form. 
It  is  placed  on  the  bottom  of  the  finished 
earth  ditch  and  properly  aligned ;  the  con- 
crete,  which   is  mixed   rather  wet,   is  now 
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of  concrete  varying  from  4  ins.  for  the 
larger  canal  to  2  ins.  for  the  smaller  later- 
als. The  work  of  lining  has  been  done 
very  thoroughly  and  with  great  care.  If 
the  canal  is  an  old  earth  ditch  it  is  pre- 
pared for  the  lining  and  carefully  finished 
as  described  below.  If  the  canal  is  to  be 
constructed   and   then   lined  the  excavation 


side  mold  boards  are  nailed  are  placed 
every  2  ft.  The  trough  is  placed  in  such 
position  that  the  axis  of  the  ditch  coin- 
cides with  the  axis  of  the  form.  Moist 
earth  from  the  excavation  is  shoveled  be- 
hind this  form  and  is  well  tamped  in  suc- 
cessive layers ;  at  least  6  ins.  of  earth  on 
each  side  is  packed  solidly  in  this  manner. 


Fig. 


-Canal  of  Santa  Anna  Valley  Co.,   Lined  with   Cement  Concrete. 


is  made  with  shovels,  or  with  teams  where 
more  economical,  the  excavation  being  gen- 
erally preceded  by  a  thorough  irrigation  to 
settle  and  soften  the  ground.  The  ex- 
cavated cross-section  is  made  larger  than 
the  finished  cross-section  by  the  thickness 
of  the  lining.     The  bottom  of  the  ditch  is 


The  earth  form  is  now  removed  and  be- 
fore the  earth  has  had  time  to  dry  the  lin- 
ing is  put  on.  For  the  lining  another 
form,  smaller  than  the  earth  form,  is  used. 
For  some  of  the  laterals  this  form  was 
given  a  peculiar  shape  (Fig.  4),  with  the 
idea   of   strengthening  the   lining,  and  giv- 


thrown  in  the  space  between  the  form  and 
tlie  earth  and  well  tamped.  The  side  lin- 
ing having  been  completed,  the  form  is  re- 
moved and  the  bottom  lining  put  on. 
Wherever  possible  the  concrete  is  kept 
wet  while  setting  by  allowing  water  to 
run  in  the  ditch,  and  retaining  it  by  earth 
dams.  The  concrete  is  made  of  1  part  of 
cement  to  7  parts  of  coarse  gravel  of  vary- 
ing size. 

The  main  canal  which  is  lined  has  a  bot- 
tom width  of  5  ft.,  a  depth  of  Wz  ft.,  side 
slopes  of  %  on  1,  and  the  thickness  of 
the  lining  is  4  ins.  The  cost  per  square 
foot  was  approximately  10%  cts.  The  cost 
of  cement  was  $2.8.5  per  barrel.  The  cost 
of  gravel  was  60  cts.  per  cu.  yd.,  and  the 
price  of  labor  used  in  finishing  the  ditch 
$1.75  per  day.  The  price  of  labor  in  con- 
creting the  ditch  was  $2.  foreman  $3  per 
day.     For  a  smaller  canal  of  XVi  ft.  width. 

3  ft.  deep,  slopes  of  Vi  on  I.  the  thickness 
of  the  lining  was  3  ins.  for  the  sides  and 

4  ins.  for  the  bottom,  with  curved  or  re- 
inforced corners.  The  cost  was  11.4  cts. 
per  sq.  ft.,  including  excavation.  The  cost 
of  labor  and  material  was  higher — cement 
$3..30  per  barrel,  gravel  $1  per  square  yard, 
and  all  labor  $2  per  day.  The  approximate 
cost  for  finishing  the  sides  and  bottom  and 
for  lining  (excluding  the  main  excavation) 
would  be  10  cts.  per  sq.  ft  for  a  4-in.  lin- 
ing. A  corresponding  cost  for  a  3-in.  lin- 
ing (including  finishing  and  lining)  would 
be  about  8  cts.  per  sq.  ft. 
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Sonic  of  the  smaller  laterals  arc  8  ins.  at 
ihc  Imltoni  ami  18  ins.  in  depth,  side  slopes 
•4  on  I.  .X  lining  -'  ins.  thick  costs  nearly 
i>  cts.  per  sqnarc  foot. 

The  Santa  Ana  Valley  Co.  has  lined  a 
portion  of  its  main  canal  above  the  town 
of  Olive,  in  Orange  comity  (Fig.  5);  the 
lining  is  a  good  example  of  this  kind  of 
work.  The  canal  is  10V4  ft.  wide  at  the 
bottom,   m  ft.  deep,  and   15  ft.  wide  at  the 


K'cr  of  breaking,  because  of  sritlcment  of 
the  ground  and  because  of  tlie  holes  dug 
ill  the  banks  by  burrowing  animals. 

'2.  Rapid  growth  of  wceils.  which  de- 
creased the  velocity  of  flow  of  the  water, 
thus  diminishing  the  carrying  capacity. 

3.  Large  losses  of  water  due  to  seep- 
age. 

In  I8IKI  it  was  decided  to  remedy  these 
conditions    by    making    an    experiment      in 


Fig.  7 — Gage  Canal,   Lined  with  Cement    Mortar. 


top.  The  lining  is  2%  to  3  ins.  in  thick- 
ness and  was  constructed  in  very  much 
the  same  manner  as  the  work  of  the  .Ana- 
heim Union  Water  Co.  The  cost  of  pre- 
paring the  sides  and  bottom  for  the  con- 
crete lining  and  of  lining  was  8  cts.  per 
square  foot. 

CEMENT    MORT.\R. 

This  method  is  probably  used  more  ex- 
tensively in  southern  California  than  all 
the  other  methods  combined.  It  has  prov- 
en efficient  and  its  cost  is  small.  Exam- 
ples of  this  class  of  lining  are  numerous 
all  through  the  irrigated  districts  of  south- 
ern California.  Some  of  the  best  types 
are  in  the  vicinity  of  Riverside,  where  the 
three  irrigaticn  companies — the  Gage  Ca- 
nal Co..  the  Riverside  Water  Co.,  and  the 
Jurupa  Co. — have  used  it  extensively.  The 
lining  usually  consists  of  a  cement  mortar 
plas^tcr.  varying  from  %  to  1  in.  in  thick- 
ness. Various  methods  are  used  in  pre- 
paring the  canal  for  the  lining  and  in  ap- 
plying the  lining. 

The  Gage  Canal  Co.  began  making  im- 
provements en  its  main  canal  in  1886; 
from  I88fi  to  1830  this  was  reconstructed, 
the  total  length  being  20  miles.  In  1890 
the  control  of  the  Gage  Canal  Co.  passed 
to  the  Riverside  Trust  Co.  The  conditions 
prevailing  at  that  time  are  fully  discussed 
by  Mr.  Irving,  the  engineer  of  the  com- 
pany, in  the  report  of  Irrigation  Investiga- 
tions for  inoi  (part  2).  prepared  by  the 
Office  of  Experiment  Stations.  The  condi- 
tions were  those  usually  encoimtered  by 
other  systems  wluro  the  c.mals  arc  not 
lined,  viz : 

1.  Serious  lirr.iks  m  tiu'  canal,  causing 
large  waste  of  water  and  inconvenience  to 
irrigators.     Large  fills  were  always  in  dan- 


canal  lining  by  applying  a  cement  mortar 
plaster  on  the  sides  and  bottom  of  the 
canals.  The  method  used  as  described  by 
Mr.  Irving  and  supplemented  by  informa- 
tion given  by  Mr.  Mylne,  the  present  engi- 
neer of  the  company,  is  as  follows; 

Method  of  Culling  and  Preparing  the 
ll'aler  Channel  for  the  Lining.  (Fig.  6.)  — 
The  grade  stakes  were  located  on  the 
banks  at  a  given  distance  from  the  top  of 
the    slop'ug    sides,    usually     1     ft.      These 


stretched  at  the  bottom  between  the  20  ft. 
grade  stakes,  and  the  bottom  was  then  cut 
to  grade.  Strips  of  iron,  1  in.  wide  and  ^ 
in.  thick,  and  about  equal  in  length  to  the 
length  of  the  sloping  sides,  were  placed 
on  the  sides  every  3  ft.,  extending  up  and 
down  the  slopes,  the  slope  given  them  be- 
ing the  slope  of  the  finished  ditch.  They 
were  set  in  position  by  the  use  of  a  spe- 
cially constructed  device  as  illustrated, 
which  gives  the  correct  slope,  the  grade 
line  .giving  the  proper  position  lor  the  low- 
er end  of  the  iron  rod. 

These  iron  strips  were  set  every  3  ft. 
along  the  slopes.  A  sharp  iron  straight 
edge,  a  little  over  3  ft.  in  length,  was  used 
to  shave  off  the  irregularities  between 
them ;  or  if  belcw  the  alignment,  the  de- 
pression was  filled  in  and  well  tamped. 
Usually  there  were  two  gangs  of  men;  the 
rough  tinishers  came  first  and  removed  the 
larger  irregularities,  tamping  the  sides  and 
bottom ;  then  the  smooth  finishers  brought 
the  surface  exactly  true. 

Method  of  Lining. — The  cement  men 
usually  followed  the  finishers,  about  a  half 
day  later.  If  the  earth  had  dried,  it  was 
usually  well  sprinkled.  Wooden  strips  1^ 
ins.  in  width,  %  in.  thick,  and  equal  in 
length  to  the  width  of  the  sloping  sides, 
were  placed  flatwise  on  the  slopes.  They 
were  placed  3  ft.  apart,  and  served  as 
guides  to  a  straight  edge  which  assured  a 
uniform  thickness  of  ?4  in.  mortar. 

The  mortar  was  mixed  on  top  of  the 
bank  in  galvanized  iron  portable  mixing 
boxes,  and  spread  uniformly  between  the 
wooden  strips  on  the  slopes.  With  the 
straight  edge  as  a  guide,  all  irregularities 
were  removed,  and  the  mortar  was  finally 
compacted    with    the      trowel,      .\fter     the 
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Fig.  8 — Unlined   Canal    Near   Lemoore.   Showing   Vegetation. 


grade  stakes  were  spaced  at  intervals  of  20 
ft.  A  level  red  or  cross-section  rod  of 
sufficient  Icn.gth  to  reach  from  one  bank  to 
the  other  was  held  at  right  angles  to  the 
ditch,  with  one  end  on  the  grade  stake  and 
the  corresponding  stake  set  on  the  other 
liank.  The  location  of  the  bottom  stakes 
was  obtained  by  measuring  from  this  rod, 
by  which  means  they  were  placed  in  aline- 
ment  and  to  grade  every  20  ft      A  line  was 


slopes  had  been  lined  the  bottom  lining 
was  put  on.  A  good  lining  %  in.  in  thick- 
ness was  thus  obtained.  The  bottom  width 
of  the  canal  varies  from  5  to  10  ft.,  and 
the  side  slopes  are  1  on  1,  the  depth  being 
3V4  to  4  ft.  (Fig.  7.)  The  lining  is  ex- 
tended on  each  side  of  the  top  of  the  slope 
to  a  distance  of  5  ins.  The  plaster  is 
composed  of  1  part  of  good  Portland  ce- 
ment to  4  parts  of  clean  sharp  sand. 
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The  cost  of  this  class  of  work,  including 
preparation  of  the  slopes  and  bottom,  and 
their  lining,  varies  from  3%  to  4  cts.  per 
square    foot. 

The  Riverside  Water  Co.  has  plastered  a 
large  portion  of  its  water  channels  in  a 
very  similar  manner,  the  cost  being  nearly 
the  same. 

The  Jurupa  Canal  is  lined  with  cement 
plaster ;  the  thickness  of  the  lining,  how- 
ever, is  only  %  to  %  in.  The  earth  ditch 
was  not  brought  to  grade  as  accurately, 
nor  the  sides  finished  as  smoothly,  as  for 
the  Gage  Canal  Co.  The  water  channel 
was  trimmed  approximately  with  shovels; 
the  sides  and  bottom  were  then  sprinkled 
and  the  mortar  spread  with  trowels  to  a 
uniform  thickness  as  nearly  as  possible. 
The  cost  of  this  lining  was  not  obtainable 
but  very  similar  work  used  by  the  Escon- 
dido  Irrigation  District  for  some  of  its 
channels  cost  from  lo  to  20  cts.  per  sq.  yd., 
or  from  l.tU!  to  ■2.22  cts.  per  sq.  ft. 

A  smaller  ditch  near  Hemet,  the  Little 
Valley  Ditch,  2  ft.  wide  at  the  bottom.  1% 
ft.  deep,  with  side  slopes  of  1  on  1,  was 
lined  with  cement  mortar  plaster  1  in. 
thick  at  the  bottom,  and  %  in.  thick  at  the 
sides.  The  composition  of  the  mortar  for 
the  bottom  was  1  part  of  California  cement 
to  4  parts  of  sand ;  for  the  sides  it  was  1 
part  of  cement  to  6  parts  of  sand.  The 
cost  of  preparing  the  channel  and  lining 
was  18  cts.  per  lin.  ft.,  or  2.88  cts.  per  sq. 
ft. 

The  San  Jacinto  Water  Co.,  also  in  Riv- 
erside county,  has  its  main  canal  lined  in 
the  same  manner  as  the  Gage  Canal;  the 
length  of  the  canal  is  11  miles,  the  bottom 
width  is  3  ft.,  the  depth  2%  ft.,  and  the 
side  slopes  1  on  1. 

That  this  type  of  lining  has  been  success- 
ful there  is  no  doubt.  Mr.  Irving,  former 
engineer  for  the  Gage  Canal  Co.,  states  in 
his  report  that  after  a  test  of  ten  years 
the  liring  more  than  justified  their  expec- 
tations. The  cost  of  repairs  after  four 
years'  use  was  very  small,  less  than  %  of 
1  per  cent  of  the  capital  cost  in  four  years. 

That  there  are  conditions  under  which 
this  lining  w'ill  not  be  entirely  satisfactory 
has  also  been  demonstrated  as  follows: 

1.  For  water  channels  constructed  in 
heavy  adobe  soil,  subject  to  heaving,  it  has 
cracked  badly.  This  is  noticeable  in  parts 
of  the  canal  of  the  San  Jacinto  Water  Co. 

2.  For  water  channels  built  in  fills, 
where  the  ground  is  subject  to  settlement. 

A  better  construction  in  this  case  is  to 
line  the  canal  with  masonry  of  the  type  "a" 
or  "b",  previously  described.  The  Gage 
Canal  has  used  masonry  very  similar  to 
class  "a"  for  the  lining  of  canals  when  in 
fill  or  made  ground.  This  masonrj*  is 
about  6  ins.  in  thickness  and  is  composed 
of  building  stone  laid  in  mortar  whose  in- 
gredients are  1  part  of  Portland  cement,  3 
parts  of  fat  lime,  and  20  parts  of  sharp 
sand.  All  external  surfaces  exposed  to 
the  action  of  the  water  are  coated  with  % 
in.  of  cement  mortar,  composed  of  1  part 
of  cement  to  3  parts  of  sand.    The  cost  of 


this  class  of  work,  which  is  very  similar 
to  class  "a",  but  not  so  thick,  is  about  11% 
cts.  per  sq.  ft. 

The  thin  plaster  lining  is  subject  to  rup- 
ture where  gophers  or  squirrels  burrow  be- 
hind it,  or  under  it,  as  the  lining  has  not 
sufficient  strength ;  also  if  storm  water 
washes  out  some  of  the  back  filling. 

It  is  probable  that  this  kind  of  lining 
would  not  resist  the  climate  of  a  country 
subject  to  very  cold  weather,  in  which 
case  the  stronger  lining  with  proper  drain- 
age to  prevent  the  accumulation  of  water 
behind  the  lining  would  be  needed. 

The  instances  where  road  oil  has  been 
used  for  canal  or  reservoir  lining  are  few. 
The  only  example  of  its  use  for  canal  lin- 
ing in  California  known  by  the  writer,  is 
at  Lemoore,  in  Kings  county,  on  the  Madi- 
son branch  of  the  Lemoore  Canal  &  Irri- 
.gation  Co. 

In  this  locality  the  canals  are  shallow, 
the  velocity  of  the  water  is  small,  and  the 
growth  of  weeds  and  aquatic  plants  in  the 
canals  is  abundant.  (Fig.  8.)  A  large 
resistance  is  offered  to  the  flow  of  water, 
which  means  a  small  carrying  capacity, 
and  a  large  loss  due  to  seepage  and  evap- 
oration. It  is  necessary  for  the  irrigator 
to  clean  these  frequently,  sometimes  as 
often  as  once  every  two  weeks.  The  labor 
and  cost  are  considerable. 

Mr.  McLaughlin,  secretary  of  the  Le- 
moore Irrigation  Co.,  tried  as  an  experi- 
ment the  use  of  heavy  road  oil  to  prevent 
the  growth  of  vegetation.  The  oil  was 
applied  in  November,  1905,  on  a  length  of 
1%  miles  of  the  main  canal.  The  canal  is 
about  20  ft.  wide  and  about  1  ft.  in  depth. 

The  oil  used  was  crude  petroleum  from 
the  Sunset  District  southwest  of  Bakers- 
field  and  contains  a  large  percentage  of 
asphaltum.  Its  specific  gravity  is  11%  on 
the  Beaume  scale.  This  oil  when  cold  will 
not  run  freely.  It  was  used  hot  and  spnn- 
kled  with  an  ordinary  road  sprinkler.  The 
ditch  had  been  previously  cleaned  of  all 
ve.getation  and  allowed  to  dry.  The  road 
sprinkler  was  driven  first  on  the  bottom  of 
the  ditch  and  then  on  the  banks.  The  oil 
was  applied  at  the  rate  of  1%  gals,  per  sq. 
yd.  The  oil  was  then  thoroughly  harrowed 
in  until  it  was  well  mixed  with  the  soil, 
which  was  very  sandy. 

When  examined  in  May,  1906,  about 
seven  months  after  the  application  of  the 
oil,  there  was  no  vegetation  in  this  part  of 
the  canal,  while  other  parts  of  this  same 
canal  which  had  received  no  oil  and  had 
been  cleaned  two  weeks  previously  showed 
a  vigorous  growth  of  vegetation.  The  con- 
trast is  very  striking  and  clearly  shows  the 
value  of  oil  in  preventing  the  growth  of 
aquatic  plants.  Not  only  was  this  part  of 
the  canal  free  from  vegetation,  but  it  was 
only  about  one-third  full,  while  the  canal 
full  of  weeds  had  to  be  full  to  carry  the 
same  amount  of  water. 

.\n  objection  might  he  made  to  the  use 
of  oil  for  canal  linins?  because  of  the  fear 
that  the  oil  might  he  carried  to  the  fields 
in   sufficient   quantity  to   injure  the  crops. 


Mr.  Laughlin  states  that  in  this  case  they 
had  no  trouble  from  this  source. 

An  example  of  the  use  of  oil  for  lining 
reservoirs  is  found  near  Bakcrsfield,  where 
a  small  reservoir  275  ft.  long  and  75  ft. 
wide  is  built  in  almost  pure,  coarse  sand. 
.\  centrifugal  pump  delivered  to  the  reser- 
voir 2,250  gallons  of  water  per  minute  for 
12  hours,  and  it  would  leak  out  as  fast  as 
poured  in.  It  was  then  decided  to  use 
road  oil  to  prevent  this  excessively  large 
seepage.  One  hundred  and  eighty-five  bar- 
rels of  heavy  oil  (11  specific  gravity 
Beaume  scale)  were  poured  while  hot  on 
the  bottom  of  the  reservoir.  Since  one 
barrel  of  oil  contains  42  gals.,  the  rate  at 
which  the  oil  was  applied  was  3.31  gals,  per 
sq.  yd. 

While  for  the  Lemoore  Ditch  the  oil 
was  harrowed  into  the  soil,  in  this  case 
the  oil  was  poured  on  the  surface  and  al- 
lowed to  soak  in.  This  formed  a  tough 
asphaltum  crust  of  about  3  or  4  ins.  in 
thickness.  The  seepage  was  greatly  re- 
duced and  now  the  reservoir  can  be  rapid- 
ly filled  with  the  same  pump. 

.\nofher  example  of  the-  use  of  oil  for 
lining  a  reservoir  is  near  Los  Angeles^ 
the  Ivanhoe  Reservoir.  Here  it  was  found 
necessary  to  protect  the  sloping  banks  from 
the  erosive  action  of  the  waves.  On  the 
slopes  were  spread  3  ins.  of  river  sand, 
fairly  clean,  and  thin  oil  (16°  to  18° 
Beanie  scale)  was  sprinkled  on  the  sand 
and  raked  in.  The  amount  of  oil  used  was 
2.3  gals,  per  sq.  yd.,  or  13.35  per  cent  of 
the  volume  of  the  sand.  The  slopes  of  the 
reservoir  were  4  on  1  and  2%  on  1.  This 
lining  was  being  completed  when  the 
writer  examined  it.  It  has  so  far  an- 
swered in  a  satisfactory  manner  the  pur- 
pose for  which  it  was  intended.  A  letter 
was  addressed  to  Mr.  Wm.  Mulholland. 
superintendent  of  the  water  department  of 
the  cit)'  of  Los  Angeles,  inquiring  as  to  its 
behavior,  and  his  reply,  under  date  of  De- 
cember 20.  1906,  is  as  follows : 

'The  oil  lining  of  the  Ivanhoe  reservoir 
has  proven  a  success  with  the  exception  ol 
the  southern  embankment,  on  which  the 
work  was  poorly  and  hastily  done.  We 
had  a  very  severe  northern  gale  about  a 
month  ago  that  raised  waves  at  sufficient 
height  to  spray  clear  over  the  bank,  al- 
though at  that  time  there  was  fully  4  ft. 
of  clearance.  The  continued  action  of  this 
storm  for  24  hours  or  more  cut  many  holes 
in  the  slope,  but  an  examination  of  the 
broken  places  showed  that  the  oil  had  pene- 
trated but  an  inch  or  two  and  was  hence 
insufficient  to  withstand  such  violence." 
Mr.  Mulholland  further  states  that  with 
properly  executed  work  the  method  would 
prove  a  complete  success. 

It  will  be  noted  that  in  this  case  com- 
paratively light  oil  was  used.  It  is  the 
writer's  belief  that  heavy  road  oil  would 
be  more  efficient  in  resisting  wave  action, 
erosion,  or  scouring  due  to  water. 

From  observations  of  the  behavior  of  oil 
on  roads  or  streets  in  resisting  the  erosive 
force  of  running  water  during  heavy  rain- 
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fall  it  would  seem  thai  an  nil  lining  for 
canals  wrniM  aTT^^f'  a  very  high  velocity. 
Many  oiled  streets  having  a  sleep  grad.- 
have  hecn  constructed  with  the  gutters 
huilt  of  exactly  I'"-'  *•■""»■  "laterials  as  the 
street.  These  gutters  during  heavy  rain 
storms  have  had  to  carry  a  large  volume 
of  water  and  the  velocity  was  high,  still 
the  gutters  were  not  in  the  least  cvit  up. 

.\  statement  from  Mr.  Theo.  White,  ol 
Los  .\ngeles.  who  has  made  a  special  study 
.11  oileil  roads,  gives  us  an  idea  of  what 
might  he  expected  of  oil  lining  for  ditches  ; 
"The  whole  country  was  flooded  and  it 
gave  us  a  good  test  of  our  oiled  roads. 
There  is  a  road  ruiming  into  San  Bernar- 
dino on  a  grade  of  about  li  per  cent,  about 
300  or  400  ft.  from  a  bench  down  into  a 
creek  bottom.  The  road  had  been  oiled  a 
second  season  and  there  was  a  good  oiled 
surface.  The  water  rushed  down  the  mid- 
dle of  that  road,  because  the  ditches  could 
not  carr>-  such  a  great  volume  of  it,  and  it 
ilid  not  make  a  scratch  on  the  road,  but  a 
half  mile  south  there  was  a  road  of  about 
the  same  grade  which  was  so  badly  washed 
that  it  could  not  be  used  until  it  was  re- 
paired—a road  that  was  not  oiled.  Be- 
tween Pomona  and  Freeman  there  was  a 
great  quantity  of  water  came  from  a  canon 
and  struck  the  oiled  road  at  right  angles  af 
one  point.  It  came  from  the  west,  and  o" 
the  east  side  of  that  road  there  was  a  mar 
gin  of  tl  or  8  ins.  of  the  surfacing  material 
that  the  oil  had  not  touched.  The  rain 
passed  over  the  oiled  surface,  and  when  i' 
came  to  that  which  was  not  oiled  it  cut  i' 
right  out.  Upon  the  same  road  within  the 
city  limits  of  Pomona  the  road  was  sur- 
faced with  decomposed  granite,  packed 
down  hard,  and  a  very  nice  road  during 
the  sununer.  but  it  had  not  been  oiled. 
The  same  storm  cut  it  all  to  pieces.  On 
one  stretch  of  a  quarter  of  a  mile  the  road 
material  was  fairly  washed  out  into  the 
fields  alongside  the  road." 

These  examples  and  observations  on  the 
use  of  oil  teach  us  that  it  can  be  used  to 
prevent  vegetation  in  the  ditches,  to  greatly 
decrease  seepage  in  the  sandy  soil,  and  to 
probably  resist  erosion  due  to  wave  action. 
or   running  water. 

PUDDLED    CI..\Y    LINING. 

This  method  of  lining  had  not  been  used 
to  any  extent  in  the  irrigated  districts  in- 
vestigated, and  the  writer  could  not  learn 
■  1  any  systematic  work  of  the  kind. 

The  cost  of  this  lining  would  depend  on 
the  distance  the  clay  would  have  to  be 
hauled  and  the  ease  with  which  it  can  be 
loaded,  and  on  the  way  the  clay  is  applied. 

The  cost  of  such  a  lining  would  be  main- 
ly the  cost  of  the  clay;  for  a  lining  4  to  (> 
ins.  thick  this  cost  would  probably  not  ex- 
ceed 1  to  I'/i  cts.  per  sq.  ft. 


Building    and    Maintainins    Railroad 
Crossings.* 

Il\     «.    C.    >I'.\KKS.+ 

The  maintenance  of  railroad  crossings 
is  a  subject  in  which  general  managers 
and  engineers  of  interurban  liurs  are  very 
nuich  interested.  Owing  to  the  recent 
liuililiTig  of  interurban  lines  it  has  gener- 
ally fallen  by  contract  to  the  \arious  trac- 
tion companies  to  construct,  install  and 
maintain  their  crossings  with  the  steam 
lines.  With  some  of  the  larger  interurban 
properties  which  also  operate  city  systems 
the  question  of  maintenance  of  railroad 
crossings  has  become  an  important  item 
and  is  an  expense  which  must  be  lonsid- 
ered  by  the  management.  On  some  of  the 
larger  systems  it  is  almost  equally  as  im- 
portant as  the  question  of  tie  renewals. 

The  growth  of  interurban  lines  has  been 
rapid,  and  there  are  now  being  operated 
.")0-ton  electric  cars  instead  of  12-ton  cars, 
at  speeds  increased  almost  in  proportion. 
Tliis  increased  weight  of  interurban  cars, 
together  with  the  greatly  increased  ton- 
nage of  locomotives,  increased  weight  and 
carrying  capacities  of  steam  cars,  increased 
length  of  trains  in  proportion  to  tlie  in- 
crease of  tonnage  of  locomotives,  have 
caused   much   trouble   in   maintaining  track 


The  large  covered  reservoir  being  con- 
structed at  Honor  Oak  by  the  Metropolitan 
Water  Board  of  London.  England,  is  Hear- 
ing completion.  The  work  has  been  under 
way  for  three  years. 


^iraiM  rails  the  easer  rails  should  extend 
at  least  1')  ins.  beyond  the  first  joint,  arid 
such  joints  should  be  supplied  with  rolled 
steel  fillers. 

Fifth.  Rolled  steel  fillers  should  be  used 
at  intersections  and  at  points  where  easer 
rails  extend  beyond  joints. 

This  type  of  crossing  was  designed  to 
prevent  the  hammering  and  battering  down 
of  the  crossing  at  llange-way  intersections. 
It  generally  consists  of  rectangular  manga- 
nese plates  at  the  intersections  of  flange- 
ways.  Some  manufacturers,  however,  have 
made  designs  which  carry  the  manganese 
plate  on  the  steam  rails  from  intersection 
to  intersection.  The  excessive  cost  of  this 
type  of  crossing  has  prevented  many  inter- 
urban roads  from  using  it.  The  cost  of 
the  hard-center  type,  as  a  rule,  is  ;ibout 
two  to  three  times  the  cost  of  the  standard 
built-up  crossing,  the  cost  depending  upon 
the  angle  of  the  crossing.  The  first  cost 
of  the  manganese  type  seems  so  great  that, 
as  a  rule,  most  companies  decide  to  pur- 
chase the  standard  built-up  type.  For  ex- 
perimental purposes,  in  May.  1907.  the  In- 
diana L'nion  Traction  Co.  installed  two 
crossings  of  this  type  at  a  location  which 
was  in  almost  constant  use  by  the  steam 
road  at  a   cost  about  double  that  of  built- 
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Railway  Crossing  with  Concrete   Foundation. 

the    constant    hammcrin 
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crossings    under 
of  such  service. 

Generally  speaking,  there  have  been  de- 
veloped and  are  now  in  use.  two  types  of 
railroad  crossings,  namely,  the  built-up 
crossings  and  the  manganese  steel  or  hand 
center  crossing.  The  built-up  t\-pe  of 
crossing  is  in  general  use  by  interurban 
lines  at  crossings  with  steam  roads.  .\ 
few  points  which  should  be  considered  in 
building  a  crossing  of  this  type  are : 

First.  Great  care  should  be  exercised 
in  the  measurement  of  the  crossing,  special 
attention  being  given  to  the  reading  cf  the 
angle,  gauge  and  compromise  joints  and 
their  drilling. 

Second.  Easer  and  guard  rails  should 
be  of  the  same  section  as  the  running  rails, 
and  should  be  full  section  of  rail. 

Third.  Where  the  rail  section  permits. 
bolts  should  not  be  less  than  1  in.  in  diam- 
eter, and  preferably  1%  ins.,  applied  with 
proper  lock  nuts. 

Fourth.  If  the  crossing  is  to  be  run 
over  at  high. speed  both  by  steam  and  in- 
terurban cars,  easer  rails  should  he  in- 
stalled in  both  tracks.  Short  easers  on  the 
interurban    rail    will    suffice,    but    on    the 


•Pap?r  iPKfl  at  tlie  Central  ICleotrlc  Rail- 
way Association.   Lima.   Ohio. 

tSuperlntcndent  of  Roadway,  Indiana  Un- 
ion  Traction  Co. 


up  crossings.  They  have  now  been  in- 
stalled nearly  two  years,  and  there  is  no 
perceptible  wear  at  the  flange-ways.  .\t 
the  present  time  they  look  to  be  good  for 
at  least  ten  years  longer,  or  about  four  or 
five  times  the  life  of  the  standard  crossing. 

Nothing  aflfects  the  life  of  a  crossing  of 
any  tj-pe  more  than  the  method  of  in- 
stallation. 

There  are  different  opinions  as  to  the 
kind  of  ballast  which  should  be  used  as  a 
foundation  for  crossings.  Some  companies 
use  gravel ;  others  use  crushed  stone ; 
while  others  are  in  favor  of  concrete.  On 
the  lines  of  the  Indiana  Union  Traction 
Co.  crushed  stone  is  used  almost  entirely 
for  crossing  foundations.  The  stone  be- 
neath the  ties  should  be  at  least  18  ins.  in 
depth  and  thoroughly  bar  tamped,  .\bout 
two  years  ago.  for  experimental  purposes, 
the  writer  put  in  foundations  for  two 
crossings  of  concrete  made  of  gravel,  the 
mixture  being  one  part  cement  to  five  of 
gravel.  The  concrete  foundation  extended 
12  in.  below  the  bottom  of  the  crossing 
timbers  and  was  carried  up  to  the  top  of 
the  ties.  Within  one  year  after  the  placing 
of  the  new  crossing  on  a  foundation  of 
this  character  it  was  necessary  to  install 
new  easer  and  ruiming  rails  on  the  steam 
track.  The  concrete  foundation  had  proved 
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to  be  too  rigid,  and  the  constant  hammer- 
ing of  the  steam  cars  soon  battered  the 
running  and  easer  rails  on  the  steam  track 
to  pieces,  thus  proving  that  in  all  railroad 
crossings  there  should  be  a  certain  amount 
of  elasticity.  Many  steam  roads  also  ob- 
ject to  concrete  because  of  the  damage  to 
their  roUin.g  stock. 

The  plan  which  the  writer  would  sug- 
gest at  this  time  for  consideration  and  dis- 
cussion consists  of  both  concrete  and 
crushed  stone,  and  is  as  follows : 

The  excavations  for  the  foundation  ma- 
terial should  be  24  ins.  deep.  At  the  bot- 
tom of  this  excavation  there  should  be  in- 
stalled 8  ins.  of  concrete  so  shaped  that 
proper  drainage  can  be  procured.  Upon 
this  concrete  base  place  8  or  9  ins.  of 
crushed  stone  to  receive  the  crossing  tim- 
bers. The  stone  should  not  be  less  than 
■i-l  ins.  nor  more  than  2  ins.  in  diameter, 
and  thoroughly  tamped  when  the  crossing 
is  brought  to  proper  surface.  Fine  stone 
should  not  be  used,  as  it  cements  together 
and  prevents  proper  drainage.  By  this 
method  the  concrete  not  only  serves  as  the 
foundation,  but  acts  as  a  partition,  so  to 
speak,  between  the  earth  and  stone,  and 
thus  prevents  the  mixing  of  the  earth  and 
stone.  The  crushed  stone  acts  As  a 
cushion  for  the  crossing,  and  gives  the 
elasticity  desired.  The  writer  has  never 
used  the  above  method  for  installing  cross- 
ings, but  e.xpects  to  experiment  along  this 
line  during  the  coming  year. 

Another  important  feature  to  be  consid- 
ered in  the  installation  of  a  crossing  is  the 
question  of  drainage.  All  crossings  should 
be  drained  with  at  least  a  6-in.  pipe,  with 
sufficient  fall  to  keep  it  clean  at  all  times. 
Large  pieces  of  crushed  stone  should  be 
placed  over  the  end  of  the  drain,  so  that 
it  will  not  become  clogged.  A  well-drained 
and  a  dry  foundation  is  necessary  for  the 
successful  and  satisfactory  maintenance  of 
any  crossing. 

Crossing  timbers  should  be  of  white  or 
burr  oak,  and  should  be  7  ins.  thick.  9  ins. 
wide,  and  of  the  length  required.  In  case 
of  right-angle  crossings  10xl2-in.  timbers 
should  be  placed  beneath  the  running  rails 
of  the  traction  company's  track.  This  al- 
lows the  steam  track  to  be  laid  on  the 
cress  ties,  and  also  affords  a  means  for 
spiking  the  running  rails  of  traction 
line.  A  tie  plan  should  be  furnished  to  the 
foreman  in  charge  of  the  installation  of  the 
crossing.  Wherever  possible  the  v.se  of 
crossing  plank  should  be  discontinued  and 
crushed  stone  should  be  used.  This  af- 
fords an  opportunity  not  only  to  keep  the 
crossing  tightened  at  all  times,  but  pre- 
vents vehicles  from  using  the  tracks  as  a 
driveway.  This  refers  to  crossings  on 
streets  and  highways.  In  many  instances 
it  has  been  possible  to  get  the  municipal 
authorities  to  agree  to  the  use  of  crushed 
stone  instead  of  planking,  and  in  almost 
every  instance  they  are  pleased.  .\n  effort 
along  this  line  is  time  well  spent. 

.\11    railroad   crossings   should   be   exam- 


ined by  the  section  foreman  whenever  he 
passes  over  them,  and  once  a  week  a  thor- 
ough examination  should  be  made.  Special 
instructions  should  be  given  track  men  to 
see  that  the  bolts  in  the  crossings  are  kept 
tight  at  all  timc^,  as  the  life  of  a  crossing 
is  materially  lengthened  by  keeping  it 
tight. 

.\t  points  where  cros.sings  are  protected 
by  interlockers  the  tower  man  should  be 
supplied  with  a  stock  of  bolts  for  the  cross- 
ings, and  should  see  that  bolts  are  tight- 
ened  daily. 

Drains  should  be  inspected  and  kept 
open.  Crossings  should  be  kept  in  good 
line  and  surface  at  all  times,  as  the  dam- 
age done  to  a  low  crossing  is  much  greater 
than  if  it  were  in  good  line  and  surface. 

Maintenance  cost  of  crossings  can  be 
materially  reduced  and  the  life  of  the 
crossing  lengthened  by  the  installation  of 
new  running  and  easer  rails  in  the  steam 
tracks  before  the  crossing  gets  into  too  bad 
condition.  By  careful  and  accurate  meas- 
urement of  the  rails  of  the  old  crossing 
and  plans  made  of  the  w'ork  in  detail  any 
machine  shop  which  has  a  planer  can  make 
the  running  and  easer  rails  at  a  cost  of 
$40  to  $50  per  set.  This  price  can  be 
materially  reduced  if  the  work  can  be  done 
in  the  company's  shops. 

On  the  Indiana  Union  Traction  Co.'s 
lines  at  many  locations  where  the  crossing 
is  run  over  at  high  speed  for  both  lines 
duplicate  crossings  have  been  supplied. 
While  one  is  in  service  the  other  is  taken 
to  the  shops  and  overhauled  and  repaired. 
It  is  then  taken  to  the ,  crossing  location 
and  stored  for  emergency  use.  The  cross- 
ings are  not  allowed  to  become  too  badly 
worn  before  they  are  exchanged.  This 
permits  having  the  crossing  in  the  shop  at 
tlie  time  rcw  easers  and  runners  are  made, 
which  is  q -ite  an  advantage,  as  it  allows 
all  new  parts  to  be  machined  and  fitted  to- 
gether before  taking  the  whole  crossing  to 
its  location.  This  h;is  proved  an  economi- 
cal method  of  maintaining  standard  built- 
up  crossings,  but  the  writer  does  not  be- 
lieve it  to  be  as  economical  as  hard-center 
crossings. 

In  conclusion,  the  following  points 
should  be  emphasized  for  the  economical 
maintenance  of  railroad  crossings : 

First.  For  interurban  crossings  with 
steam  lines  hard-center  crossings  should  be 
used,  especially  at  high-speed  points. 

Second.    Keep  the  foundation  dry. 

Third.    Keep  the  bolts  tight. 

Fourth.  Frequent  inspection  by  road- 
masters. 


During  November  the  dredging  fleets  of 
the  Atlantic  and  Pacific  Divisions  of  the 
Isthmian  Canal,  excavated  1.334,577  cu. 
yds.,  of  which  amount  1.170.921  cu.  yds. 
were  taken  from  the  Canal  prism.  Three 
20  in.  pipe  line  suction  dredges,  two  sea- 
going suction  dredges.  three  dipper 
dredges,  and  five  ladder  dredges  were  at 
work  during  the  month. 


A  Plea  for  the  Business  Training  of 
the   Engineer.* 

]:v    K.    .\.    koss.t 

The  only  justification  in  the  eyes  of  the 
community  for  the  existence  of  the  engineer 
are  the  results  which  he  obtains.  His  busi- 
ness is  a  purely  utilitarian  one,  the  object 
being  the  production  of  value.  Value  is 
not  measured  by  the  cost  of  an  engineer- 
ing construction,  hut  by  the  results  ob- 
tained therefrom  when  used  as  a  tool  for 
the  extraction  of  dividends.  The  value  of 
the  engineer  to  the  community  being  de- 
termined by  the  results  obtained  from  his 
engineering,  it  becomes  pertinent  to  inquire 
when  such  results  are  shown.  These  be- 
come apparent  only  when  the  work  for 
which  he  was  responsible  has  been  in 
operation  for  a  time  and  operating  profits 
or  losses  can  be  determined. 

Without  drawing  the  lines  too  closely 
there  may  be  conceived  to  be  three  stages 
in  the  life  of  an  enterprise : 

1.  The  scientific — when  the  tool  is 
forged  by  the  engineer. 

2.  The  business — when  methods  of  using 
the  tool  are  evolved  and  used. 

3.  The  economic — when  the  results  of 
the  tool  and  its  handling  become  apparent. 

The  engineer  as  a  purely  technical  man 
will  consider  his  work  done  at  the  end  of 
the  first  stage,  leaving  to  other  hands  the 
completion  of  the  task  and  the  obtaining 
of  results  therefrom.  This  tendency  is 
fathered  by  the  purely  technical  nature  of 
the  training  which  he  has  received,  fostered 
by  a  lack  of  business  knowledge  in  which 
he  finds  himself  deficient  and  ingrained 
in  his  system  by  the  attitude  of  the  busi- 
ness world  towards  him,  which  believes  the 
engineer  to  be  lacking  in  business  ability 
whereas  it  is  only  lack  of  training  and 
confidence. 

The  general  result  so  far  as  the  engineer 
is  concerned  is  that  by  keeping  his  nose 
so  closely  to  the  technical  grindstone  he 
has  little  opportunity,  or  even  desire,  to 
look  up  and  see  what  the  larger  business 
world  is  doing  with  his  product ;  he 
therefore  does  not  take  his  real  position 
in  the  scheme  of  things  and  attract  that 
attention  to  himself  and  his  profession 
which  he  should,  nor  does  he  do  that  full 
justice  to  the  community  which  has  edu- 
cated him.  and  which  has  a  right  to  de- 
mand the  highest  dividend  possible  on 
capital  invested  in  his  training. 

Xo  remark  is  more  frequently  heard, 
especially  among  financial  and  business 
men.  than  that  the  engineer  does  not  un- 
derstand business.  .-Xnd  this  is  in  general 
true.  He  is  therefore  hired  by  a  com- 
pany, and  regarded  by  it  merely  as  a  spe- 
cies of  glorified  plumber.  He  constructs 
the  tool  with  which  the  financial  man 
works  and  without  which  he  could  have 
no  standing  in  the  community,  and  being 
given   this   tool    he   is   able   to   bring   busi- 
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ness  methods  to  l^ar  ami  produce  results, 
for  which  he  and  not  the  engineer  is  given 
rcdit  and  reward. 

The  engineer  is  a  man  with  a  tr.iined 
mind,  trained  to  logical  reasoning  and 
deduction,  brongth  np  on  good,  old  Euclid, 
llioroughly  grounded  in  rigid  scientific 
principles  and  taught  to  think  stniight. 
If.  therefore,  he  applies  his  logically 
.lined  mind  to  business  and  economic 
luatters  with  one-half  the  diligence  which 
he  exercises  in  his  purely  engineering 
functions,  it  is  difficult  to  see  why  he 
should  not  obtain  better  results  than  the 
business  man  who  generally  has  had  no 
real  training  in  business,  but  has  absorbed 
such  knowledge  as  he  possesses  from  the 
business  atmosphere  surrounding  him — 
docs  not  read,  study,  or  examine  into  the 
real  reasons  of  things,  and  knows  only 
business  usage  and  custom.  If  this  be 
doubted,  inquire  from  business  friends  as 
to  the  amount  of  reading  and  real  study 
they  have  given  to  business  matters,  it  will 
he  found  to  be  inconsiderable.  As  a  mat- 
ter of  fact,  the  engineer  side-steps  a  busi- 
ness proposition  whenever  he  can.  stating 
in  eflfcct.  if  not  in  words,  that  his  business 
is  engineering  and  leaves  the  business  of 
what  should  be  his  work  to  others,  when 
given  a  certain  amount  of  study  and  cour- 
age he  could  settle  these  questions  satis- 
factory for  himself  and  to  the  benefit  of  the 
puVilic.  The  reason  for  this  attitude  on  his 
part  toward  the  field  which  promises  him 
an  improved  status  as  a  citizen,  a  broader 
knowledge  of  the  world  at  large,  and  in- 
creased dividends,  is  to  be  found  in  the 
fact  that  the  business  part  of  his  training 
is  not  taken  up  or  even  hinted  at  during 
his  college  course. 

It  is,  of  course,  impossible  that  an  art 
such  as  business  is  can  be  taught  in  a  col- 
lege devoted  to  science,  but  neither  can 
the  art  of  engineering  be  taught  there. 
Whether  there  is  a  science  of  business  is 
very  questionable.  There  is  certainly  noth- 
ing in  the  nature  of  an  exact  science,  nor 
even  of  an  approximate  science,  but  there 
are  certain  laws  and  general  principles 
which  if  obsorbed  by  the  student  during 
his  college  course  would  give  him  a  dif- 
ferent outlook  and  broaden  his  horizon. 
He  would  at  least  learn  that  there  is  noth- 
ing weird  and  incomprehensible  in  ordi- 
nary business  terms  or  business  methods 
and  therefore  be  encouraged  to  extend  his 
field  of  operation  beyond  the  technical  so 
as  to  embrace  the  business  and  economic 
end  of  the  subject. 

If.  however,  through  lack  of  ability  or 
aptitude  in  business  matters,  or  through 
the  bent  of  his  mind  being  purely  scientific, 
he  does  not  find  an  opportunity  to  expand 
in  the  direction  indicated,  yet  he  will  at 
least  he  able  to  understand  the  terms  used, 
.and  to  talk  intelligently  to  men  in  the 
business  world. 

This  expansion  of  the  engineer's  sphere 
of  usefulness  is  evidenced  in  the  career  of 
certain   engineers   in   other  countries   who. 


licgiuning  as  purely  technical  men,  have 
since  launched  out  into  contr.icting,  and 
finally  added  financing  and  oiicrating,  so 
that  they  in  their  business  liave  forged 
the  tools,  have  used  them  and  have  ob- 
tained results,  and  the  credit  .nnd  returns 
are  all  theirs. 

The  rapid  expansion  of  industrialism  is 
making  its  demands  for  trained  men  felt 
more  and  more,  and  engineers  are  being 
cliosen  for  administrative  ofhces  in  large 
corporations  and  as  the  directing  forces  in 
large  enterprises,  and  this  tendency  must 
of  necessity  increase,  and  who  are  better 
fitted  to  operate  under  directions  of  the 
laws  of  men  and  with  a  knowledge  thereof 
than  those  who  have  built  well  under  the 
much  more  rigid  and  exacting  laws  of  na- 
ture. 

In  any  system  of  engineering  training, 
science  must  of  necessity  be  the  founda- 
tion, but  upon  this  foundation  the  en- 
gineer may  erect  a  superstructure  which 
will  be  visible  to  the  public,  and  attract 
attention  to  the  fact  that  he  is  a  power  in 
the  community.  This  superstructure, 
which  may  readily  be  a  part  of  engineer- 
ing, is  dedicated  to  the  business  and  finan- 
cial departments  of  his  business ;  without 
the  foundation  the  structure  is  useless,  but 
the  foundation  itself  not  being  visible  re- 
ceives precious  little  attention  from  the 
community  when  the  building  is  complete. 
The  basement  rentals  are  also  low. 

The  institutions  wherein  engineers  are 
taught  must  in  justice  to  the  profession 
keep  pace  with  this  tendency,  and  that 
they  are  beginning  to  do  so  is  evidenced 
by  the  fact  that  a  number  of  colleges  in 
other  countries  have  added  to  their  purely 
technical  studies  a  course  on  the  business 
and  economic  aspects  of  engineering.  In 
this  country,  McGill  is  about  to  set  the 
example,  and  it  would  appear  that  the 
other  technical  schools  will  have  to  follow 
suit  or  their  graduates  will  be  distanced  in 
the  race  for  preferment. 

There  are  two  arguments  against  add- 
ing a  course  of  this  kind  to  the  curriculum 
of  a  science  school— 

1.  That  the  students  are  already  over- 
burdened with  work. 

2.  The  reluctance  of  the  authorities  to 
teach  anything  but  science. 

As  regards  the  first,  it  seems  to  be  a 
question  as  to  whether  certain  of  the  more 
purely  scientific  studies  could  not  if  neces- 
sary be  dropped  in  favor  of  the  more  prac- 
tical course  here  advocated,  but  it  is 
thought  that  this  may  not  be  necessary  as  a 
fairly  extensive  course  can  be  given,  cover- 
ing only  the  principles  of  business,  with- 
out overburdening  the  student,  for  the 
reason  that  his  training  having  been  along 
rather  strenuous  lines,  demanding  a  high 
degree  of  concentration,  the  study  of  the 
mechanism  of  business  will  be  found  to  be 
child's  play  by  comparison. 

The  second  objection  can  be  met  by 
asking  whether  the  college  is  not  for  the 
inculcation  of  principles.     If  this  is  true  as 


regards    science,    why    not   as    regards   the 
business  of  engineering. 

The  engineer  as  he  develops  and  gets 
away  from  purely  technical  routine  work 
is  supposed  to  be  able  to  draw  up  specifi- 
cations, make  contracts,  hire  and  direct 
labor,  and  report  on  properties.  These  are 
within '  his  legitimate  field  as  at  present 
understood,  and  yet  all  of  these  demand 
that  he  should  have  in  reason  a  knowl- 
edge of  money  and  values,  of  business 
methods  and  some  knowledge  of  law,  and 
that  he  should  be  able  to  present  his  re- 
ports in  such  a  way  as  to  be  readily  un- 
derstood by  business  interests. 

The  mere  expansion  of  these  functions 
with  the  same  knowledge  of  principles 
brings  him  to  a  point  where  he  should  be 
able  to  present  a  financial  scheme  for  the 
consideration  of  financial  people,  and  prac- 
tically to  act  as  their  engineer,  promoter 
and  director  of  the  scheme  at  its  inception 
and  thereafter.  He  should  be  able  to  oper- 
ate it  to  a  successful  issue,  to  obtain  com- 
mercial results  and  dividends.  To  this 
end,  in  addition  to  the  knowledge  of  busi- 
ness vv'hich  the  engineer  should  have  to 
enable  him  to  draw  up  specifications,  con- 
tracts, etc.,  he  should  have  a  knowledge 
of  the  general  business  methods  of  the 
community  in  which  he  lives.  He  should 
understand  something  of  stocks,  bonds, 
bills  of  exchange,  notes,  the  formation  of 
companies,  of  partnerships,  the  general 
laws  relating  thereto,  the  functions  and 
powers  of  different  corporation  officials, 
and  the  method  of  incorporating  com- 
panies. These  are  matters,  the  principles 
of  which  an  engineer  trained  to  study  can 
acquire.  To  practice  is  of  course  a  differ- 
ent matter,  and  results  will  depend  upon 
his  ability  in  dealing  with  the  world  as  a 
business  proposition. 

His  scientific  training  has  taught  him  to 
deal  with  the  laws  of  nature.  His  business 
training  should  teach  him  how  to  deal 
with  men  and  money  and  the  laws  relating 
thereto.  Business  has  not  been  taught  or 
developed  as  a  science,  and  it  is  there- 
fore considered  an  art,  and  ability  therein 
can  only  be  developed  by  practice.  But 
this  is  so  even  in  engineering,  the  science 
of  which  is  taught  in  the  college  and  the 
art  developed  later  in  the  larger  world  of 
practice. 

It  is  not  e.xpected,  nor  is  it  desirable  that 
the  engineer  should  by  thus  expanding  his 
functions,  eliminate  the  lawyer  or  finan- 
cier. But  his  k-nowledge  of  business 
should  on  the  other  hand  indicate  the 
necessity  for  these  gentlemen's  services, 
and  above  all  show  just  when  and  where 
their  services  are  needed  and  enable  him 
to  appreciate  them  at  their  proper  value 
when  given. 

In  short  a  business  training  should  de- 
velop a  new  view  of  his  relations  to  other 
professional  men  and  place  him  in  the 
position  of  engaging  their  services  rather 
than  acting  as  their  servant. 

The   engineer  is  a  utilitarian  to  a  com- 
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manding  degree  and  imich  more  so  than 
the  other  professional  men,  such  as  the 
doctor,  lawyer  and  clergyman.  The  law- 
yer is  a  special  pleader  and  does  the  best 
he  can  with  the  case  given  him.  The  doc- 
tor buries  .  his  mistakes.  The  clergyman 
deals  in  the  future,  but  the  engineer  has 
to  deliver  the  goods  and  the  goods  have  to 
be  commercial,  therefore  why  restrict  an 
engineer's  education  to  purely  scientific 
subjects,  and  why  not  expand  his  horizon 
to  enable  him  to  take  the  position  in  the 
community  which  he  deserves  and  can 
command,  and  enable  him  to  reap  the  re- 
wards both  in  credit  and  dividends  for 
which  such  training  fits  him. 


LETTERS  TO  THE  EDITORS. 


The  Panama  Canal  Work. 

Sirs :  I  have  read  with  interest  your 
editorial  on  the  Panama  Canal  in  your  is- 
sue of  Dec.  '-'.  The  indictment  you  bring 
against   the   Commission   covers : 

1st :     E.xtravagance. 

2nd :     Failure  to  keep  cost  data. 

3rd  :     Not  doing  the  w^ork  by  contract. 

While  the  engineering  profession,  or  per- 
haps more  correctly  their  clients,  owe  you 
a  vote  of  thanks  for  waking  up  the  pro- 
fession in  the  matter  of  cost  data,  and 
while  it  is  proper  that  there  should  be  a 
journal  devoted  to  the  interests  of  con- 
tractors and  urging  that  public  work 
should  be  done  by  contract,  there  are  times 
when  cost  data  is  not  the  most  important 
element  in  a  work,  and  there  are  times 
when  public  works  should  not  be  let  by 
contract,  of  which  I  think  the  Panama 
Canal  is  an  undoubted  example. 

In  your  speculations  as  to  extrava- 
gance, you  speak  of  "gross  waste  of  public 
funds"  and  of  "leaning  to  the  side  of 
charity'  for  the  Canal  administration,  and 
yet  the  only  evidence  of  what  the  cost 
should  be  are  some  estimates  made  pri- 
marily for  the  purpose  of  comparison  be- 
tween different  types  of  canal  by  the 
earlier  commissions.  There  is  not  one 
single  individual  now  in  charge  of  the 
Canal  work  who  had  anything  whatever  to 
do  with  the  estimates  or  who  has  the 
slightest  interest  in  protecting  those  esti- 
mates from  any  comparisons  that  the  ac- 
tual cost  of  the  work  may  disclose. 

It  was  totally  impossible  for  the  earlier 
commissions  to  make  reliable  estimates. 
The  operations  of  the  French  had  been 
conducted  with  such  extravagance  and 
with  methods  of  work  wholly  inapplicable 
so  that  their  experience  is  no  guide.  The 
purchasing  agents  of  the  company  seemed 
to  want  to  buy  everything  that  the  markets 
of  Europe  afforded.  A  carload  of  carpet 
tacks  without  a  carpet  on  the  Isthmus; 
thirty-six-cubic  feet  of  steel  pen  points 
in  one  purchase,  were  examples  in  a  small 
way.  In  a  larger  way.  the  machinery  and 
metallic  materials  on  the  Isthmus  if  piled 
in  a  heap  would  have  rivaled  the  great 
pyramid   in  size,  and   it  would  have  taken 


a  corps  of  ':xpcrts  many  montiis  to  tell 
what  part  of  it  was  junk  and  what  part 
of  it  was  machinery  that  could  be  used 
economically.  I  will  refer  to  this  point 
again. 

In  the  work  of  excavating  the  cut,  the 
French  used  three  schemes  of  operation 
which  would  throw  little  light  upon  the 
proper  cost  of  the  work.  In  excavating, 
they  used  a  kind  of  chain  of  buckets  which 
scraped  the  material  up  a  forty-five  de- 
gree slope.  In  another  case,  they  ran  a 
tunnel  below  the  cut,  opening  up  several 
holes  in  the  roof,  through  which  they 
proposed  to  fill  trains  of  cars  running  in 
the  tunnel.  In  a  third  case,  they  dug  a  pit 
in  the  cut,  pumped  it  full  of  water  and 
then  put  floating  dredges  to  work  to  make 
the  cut  by  that  method.  This  remarkable 
scheme  was  lately  seriously  proposed  by 
Mr.  Bunau-Varilla  as  a  proper  plan  to 
build  the  canal,  namely,  by  first  making  a 
lock  canal  with  a  summit  level  130  ft.  high 
,md  then  putting  on  dredges  to  dig  out  the 
rock  sub-aqueously  and  gradually  convert 
it  into  a  sea  level  canal.  It  is  needless  to 
say  that  these  fantastic  methods  threw  lit- 
tle light  to  guide  the  footsteps  of  our 
earlier  estimaters   of  canal  costs. 

Outside  of  that,  the  problem  was  new. 
The  material  of  the  Culebra  cut  w-as  a 
jumble  of  material,  Sometimes  the  soft 
stuff  was  on  top  and  sometimes  the  rock 
was  on  top.  Some  of  it  was  rock  today 
and  slippery  mud  tomorrow.  Whether  the 
sides  of  the  cut  would  hold  up  or  slip  was 
not  known.  How  much  of  the  sides  of  the 
cut  would  be  turned  into  mud  by  the  water 
in  the  canal  was  unknown.  Whether  under 
proper  sanitation,  labor  would  be  quite 
effective  or  very  ineffective,  were  un- 
known. In  short,  nothing  less  than  om- 
niscience could  have  told  whether  a  dollar 
would  buy  twenty  cents  worth  of  real 
labor  or  five  times  that  amount.  The 
earlier  Commissions  were  entirely  excus- 
able for  erroneous  estimates,  and  you  must 
bring  something  better  than  those  esti- 
mates to  compare  with  the  actual  cost  be- 
fore you  can  justly  accuse  the  present  ad- 
ministration  of   extravagance. 

.-Vs  to  not  keeping  cost  data,  your  com- 
plaint is  limited  to  the  report.  I  hold  no 
brief  Irom  the  Commission,  and  I  know 
no  more  than  you  as  to  their  methods,  but 
it  is  quite  possible  that  they  have  covered 
that  ground  thoroughly,  even  though  it  is 
not  included  in  the  report.  The  Gov- 
ernment report  on  a  great  work  like  this 
is  intended  for  Congress,  and  an  elaborate 
analysis  of  cost  data  might  not  be  as  in- 
teresting to  a  Congressional  committee  as 
it  would  be  to  a  meeting  of  engineers.  I 
think  the  Commission  were  entitled  to  an 
inquiry  on  the  subject  of  their  cost  analy- 
sis before  you  condemn  them  for  not  pub- 
lishing such  matter?  in  their  annual  report. 
.Anyhow,  cost  data  on  this  work  would 
have  comparatively  little  value,  as  we  are 
probably  not  going  to  build  many  more 
Panama   Canals,  and   as  a   lamp   to  guide 


our  footsteps  in  work  outside  the  tropics, 
while  it  would,  of  course,  be  interesting 
and  useful,  it  is  certainly  not  the  all  im- 
portant matter  in  building  the  Panama 
Canal. 

As  to  doing  the  work  by  contract  or 
otherwise,  I  have  given  a  great  deal  of 
thought  to  this  subject,  from  the  time  the 
Government  bought  the  property,  and  I 
take  issue  with  you  completely.  The  ob- 
ject of  letting  work  by  contract  or  of  do- 
ing it  by  hired  labor,  is  to  do  it  correctly 
and  economically.  .Assuming  that  under 
competent  supervision,  the  work  would  be 
done  correctly  in  either  case,  we  can  limit 
nur  discussion  to  the  qiiestion  of  economy. 
While  it  is  true  that  in  small  works,  where 
the  personality  and  self-ifTterest  of  the  con- 
tractor permeate  the  entire  job,  public 
work  can  undoubtedly,  under  ordinary  con- 
ditions, be  done  most  economically  by  con- 
tract, but  when  the  work  becomes  of  the 
magnitude  of  the  Panama  Canal,  the  in- 
fluences that  affect  the  day  laborer,  which 
cover  the  great  cost  of  the  work,  do  not 
come  from  much  higher  up  than  the  im- 
mediate foreman.  The  laborer,  or  even 
the  foreman  himself,  will  seldom  realize 
whether  the  chain  of  responsibility  leads 
finally  up  to  a  contractor  or  a  Government 
officer,  and  while  in  theory  men  will  work 
a  little  better  for  a  contractor  than  they 
will  for  a  Government,  the  reason  for  it 
is  that  the  contractor  makes  them  do  it. 
In  this  case,  the  result  has  to  be  produced 
through  a  foreman,  who  is  a  good  way 
from  the  throne,  and  the  idea  becomes  of 
very  little  moment.  On  the  other  hand,  to 
have  put  this  great  work  in  the  hands  of 
contractors  would  have  produc^^"  many 
other  difficulties.  ,  ' 

The  great  obstacle  to  overcome  in  the 
work,  the  great  mcn.ice  that  threatened  its 
absolute  prevention,  outside  the  Pacific 
Railroads,  was  the  question  of  preserving 
the  lives  of  the  workers.  If  contractors 
took  the  job  and  tried  to  make  all  the 
money  out  of  it  that  they  could,  as  they 
naturally  would  do.  sanitation  would  be  a 
secondary  consideration,  and  it  was  quite 
probable  that  a  terrific  epidepiic  might  halt 
the  work  by  frightening  the  Governments 
that  controlled  the  tropical  labor  of  the 
world.  It  was  absolutely  necessary  that 
the  Government  should  control  the  sanita- 
tion, either  by  taking  charge  of  it  and  do- 
ing the  work  or  by  requiring  the  con- 
tractor to  do  certain  things.  I  visited  the 
Isthmus  with  Col.  Gorgas  on  his  first  trip, 
to  look  over  the  sanitary  engineering  part 
of  the  subject,  and  I  know  what  a  magni- 
ficent success  he  has  made  of  it,  and  I  also 
know  how  utterly  impossible  it  would  have 
been  for  Col.  Gorgas  or  anyone  else  to 
have  specified  in  advance  in  a  contract  just 
what  the  contractor  must  do  in  the  mat- 
ter of  sanitation.  If  the  Government  took 
charge  of  the  work,  it  would  have  to  guar- 
antee the  contractor  certain  results,  which 
guarantee  was  out  of  the  question,  or  it 
would    have    been    an    endless    source    of 
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dispute  as  lo  llu'  responsibility  for  any 
Krcat  amount  of  sickness  that  might  have 
occurred   on    the   work. 

The  only  way  to  ha\e  let  a  contract  nn 
der  such  circumstances  would  have  been 
to  pill  upon  the  contractor  or  contractors 
some  tremendous  responsibility  for  the  so- 
lution of  problems  that  could  not  then 
have  been  foreseen.  Now  the  object  of 
letting  work  by  contract,  economically,  is 
absolutely  defeated  by  putting  contingen- 
cies upon  the  contractor,  because  ihc  Ciov- 
tTniiii'iil  iiiitsi  llirn  (•ay  for  the  coiiliiinfucy 
u-hcllu-r  it  arises  nr  iiol.  This  is  the  funda- 
mental principle  governing  such  cases,  and 
there  were  absolutely  too  many  contingen- 
cies at  Panama  to  permit  the  work  In-  con- 
tract. 

But  there  are  other  reasons.  Vour  pro- 
position to  turn  it  over  to  a  contractor  on 
the  "cost-plus-a  fLNcd-sum"  plan  would 
have  been  out  of  the  question.  The  con- 
tractor having  the  job  of  his  life  and  no 
other  work  that  could  be  compared  with 
it,  could  have  employed  all  his  friends  and 
iboir  "sisters  and  cousins  and  aunts"  on  the 
job  at  fancy  salaries,  and  the  cost  could 
have  been  made  and  probably  would  have 
been  made  a  pyrotechnic  display  as  bad  as 
that  set  up  by  I)e  Lesscps  and  his  assist- 
ant. 

Supposing,  on  the  other  hand,  it  had 
been  let  at  unit  prices,  there  was  nothing 
to  guide  anyone  as  to  what  those  prices 
should  be.  If  the  contractor  had  taken  the 
Commission's  estimates,  he  would  simply 
have  gone  broke.  If  on  the  other  hand,  he 
put  in  his  own  price  and  included  the  con- 
tingencies, as  any  sensible  contractor  must, 
the  bill  that  the  Government  would  have 
paid  for  contingencies  would  probably  have 
been  larger  than  the  bill  for  constructing 
the  Canal,  and  many  of  these  contingencies 
would  have  been  paid  for  unnecessarily,  as 
they  would  not  have  arisen. 

Supposing  the  contract  had  been  divided 
up  among  a  number  of  contractors,  there 
was  the  above  mentioned  "pyramid"  of 
plant  for  which  the  Government  paid  a 
large  slice  of  the  forty  millions  to  the 
French  company.  It  would  have  been  a 
tremendous  waste  not  to  have  utilized  this. 
It  would  have  to  be  divided  equitably 
among  the  several  contractors.  Who  could 
have  made  such  a  division?  Nothing  but 
months  of  jictual  trial  could  have  enabled 
anyone  to  get  their  bearings  on  this  sub- 
ject. There  were  locomotives  and  pump 
cars  innumerable,  possibly  useless,  possibly 
valuable,  excavators  galore  thit  could  have 
been  used  in  some  places  to  advantage  but 
not  in  others.  There  were  fine  steel 
dredges  sunk  in  the  river  or  perched  upon 
bill  tops.  What  contractor  could  have  bid 
intelligently  on  their  use  or  what  engineer 
could  have  assigned  the  various  machines 
to  the  various  contracts  with  any  degree  of 
final  economy.' 

Then,  there  was  the  Panama  R.iilroad. 
A  number  of  contractors  along  the  Penn- 
sylvania   lines  can   do   tluir   work   and   get 


their  supplies  from  the  railroad  without 
alTecting  its  traffic  or  with"ni  interfer- 
ing with  each  other  in  the  sliglitist  degree, 
but  the  Panama  Railroad  while  necessary 
as  a  transcontinental  line  would  at  the 
same  time  have  been  swampe<l  in  keeping 
the  contractors  supplied  with  what  they 
had  a  right  to  have;  with  transporting  the 
spoil  from  the  various  excavations,  etc., 
and  it  would  have  been  utterly  impossible 
for  any  supervision  to  have  done  iustice  or 
at  least  have  given  satisfaction  to  the  vari- 
ous contractors  on  the  work,  and  favor- 
itism that  could  not  have  been  proven, 
might  have  ruined  one  contractor  and 
made  another  a  millionaire;  a  contingency 
bound   to  be  represented   in   the  bids. 

Your  proposition  to  have  llie  Commis- 
sion as  a  Board  of  Directors  and  then 
have  engineers  supervise  the  contracts,  a^- 
railroads  do,  is  also,  I  think,  vuitenable. 
The  only  duties  you  specify  for  such  a 
Board  is  that  they  should  "receive  the 
reports"  of  the  various  departments  and 
perform  the  various  functions  belonging  to 
a  Board  of  Directors."  This  is  vague,  and 
the  plan  was  tried  in  the  earlier  stages  of 
the  work.  The  Commissioners  who  were 
not  engineers  simply  "went  along"  with 
those  who  were,  and  these  latter  not  be- 
ing in  actual  charge  of  the  work  must 
have  greatly  hampered  the  chief  engineer 
by  ideas  derived  from  experience  along 
totally  different  lines,  not  in  the  tropics. 
.\s  it  is,  the  work  is  divided  up  among 
the  variqus  Commissioners.  The  states- 
men govern  the  Zone,  the  doctor  heads  the 
Sanitary  Department,  and  the  engineers 
build  the  Canal.  In  this  connection,  by  the 
way,  is  it  not  a  fact  that  most  contractors 
for  great  works  have  an  engineer  as  the 
actual  e.xecutive,  and  is  not  that  exactly 
what  we  have  now  on  the  Canal  without 
the  contractor? 

The  above  division  results  in  efficiency 
in  each  department,  and  the  various  heads 
meet  together  as  a  Commission  to  secure 
harmony  and  economy  where  their  vari- 
ous functions  overlap.  It  is  a  slightly 
clumsy  arrangement  luiless  the  iiersonncl 
is  exceptional,  but  that  seems  to  have  been 
wholly  overcome  by  the  fact  that  the  pres- 
ent personnel   is   exceptionally  good. 

One  deplorable  result  of  your  editorial 
is  to  cause  people  to  reason  that  if  the 
lock  canal  is  to  cost  as  much  as  the  esti- 
mate of  a  sea  level  canal,  it  would  have 
been  better  to  have  built  the  sea  level  canal 
in  the  first  place,  and  there  is  much  mis- 
guided agitation  on  this  point  among  the 
"literary  engineers"  who  write  some  of  the 
remarkable  editorials  that  are  appearing 
in  the  daily  press.  I  will  not  take  your 
space  in  this  communication  to  show-  that 
an  attempt  to  build  a  sea  level  canal  at 
Panama  would  have  been  the  monumental 
engineering  blunder  of  the  ages,  but  I  hope 
to  take  time  in  the  near  future  to  do  this. 

Meantime,  it  should  be  noted  that  un- 
less you  can  show  better  than  you  have  so 
far  actual  extravagance  on  the  part  of  the 


Commission,  it  is  safe  to  assert  that  the 
proportionate  cost  of  the  two  types  of  canal 
would  be  the  same,  and  if  the  estimate  for 
the  lock  canal  has  to  he  increased  by  fifty 
per  cent.,  the  estimate  for  a  sea  level  canal 
must  be  similarly  increased.  The  real 
problein  of  the  Panama  Canal  is  the  cross- 
ing of' the  Chagres  River,  and  there  is  no 
feasible  way  of  doing  it  except  by  convert- 
ing its  low-er  portion  into  a  great  lake,  so 
that  as  a  river  it  diappears  entirely.  In 
short,  I  think  you  and  your  readers  can 
rest  assured  that  the  Panama  Canal,  is  now 
being  constructed  in  the  right  way.  by  the 
right  men.  and  under  the  right  plan. 
Very  truly  yours, 

C.xssifs   E.  Gillette. 
Dec.   18.    1908.     Land  Title  Bldg.,   Phila- 
delphia.  Pa. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines, 
tools  and  supplies  that  they  use.  In  sending 
for  catalogs  reviewed  or  advertised  in 
this  paper,  you  will  confer  a  favor  on  us 
if  you  will  write  direct  to  the  advertisers 
and  state  that  you  saw  the  catalog  men- 
tioned in  Encineerin-c-Contracting  If 
you  are  in  the  market  for  tools,  machinery 
or  supplies,  tell  us  and  we  will  notify 
promptly  the  leading  manufacturers. 

No.  1027.  Graphite  Productions.— Joseph 
Dixon  Crucible  Co..  Jersey  Citv.  N.  J. 

This  well  known  firm-.s  grapliite  crucibles, 
lubricants,  paint,  electrical  specialties  elec- 
trotyping  compounds,  polishes,  belt  dressings 
and  pencils  are  described  and  catalogued  in 
this   48-page   pamphlet. 

No.   1028.     Railway  Snow   Plow The  O    F 

Jordan   Co..   Chicago,    III. 

This  large  l-pa.si-  circular  describes  in 
some  detail  the  con.stiuction  and  operation 
of  the  combined  pneumatic  snow  plow  and 
spreader  built  by  the  firm  named  for  railway 
use.     Some  i-ecords  of  work  are  given. 

No.  1029.  Culverts.— Klauer  ilfg.  Co  Du- 
buque, la. 

This  circular  describes  brieflv  the  con- 
struction and  characteristics  of  the  galvan- 
ized, corrugated  culverts  made  by  the  firm 
named.     Price   lists  are  given. 

No.  1030.  Concrete  Coke  Ovens.  —  The 
Crawford  Paving  Co.,  Pittsburg.  Pa. 

This  is  a  very  interesting  20-page  pam- 
phlet describing  and  illustrating  the  con- 
struction of  beehive  coke  ovens  for  the  Vin- 
ton Colliery  Co..  Vintondale,  Pa.  Concrete 
and  Simplex  concrete  piling  were  used  in  the 
construction.  Views  of  the  work  are  shown 
and  a  general  description  of  the  construction 
methods  is  given. 

No,     1031.      Downie     Deep      Well      Pumps 

Keystone    1  iriller  Co.,    H.avcr   Falls.    Pa 

In  this  fill-page  |iampiilet  the  makers  de- 
scribe and  illustrate  fully  the  Downie  coni- 
cal valve  and  discuss  its  advantages.  A 
large  amount  of  general  information  is  given 
about  d.-ep  well  pump  construction  and  oper- 
ation. In  addition  there  are  full  catalog  data, 
on  pumps,  pump  fillings  and  supplies,  and' 
pumping  outfits. 

No,  1032.  Hoisting  Engines.  —  National 
Hoisting  Engine  Co..  Harrison.  N.  J. 

This  catalog  lists  engines  .and  hoists  of 
various  kinds  and  patterns.  All  machinery- 
is   built   on   the  duplicate  part  system. 

No.  1033,  Concrete  Piles,— Simplex  Con- 
crete  Piling   Co.,    I'hilailelphia.    Pa. 

The  Simplex  concrete  pile  is  constructed 
by  driving  a  steel  shell  and  w-ithdrawing  it 
as  the  luile  is  filled  with  concrete.  This 
linmphlot  of  S6  pages  describes  the  appa- 
ratus used,  the  methods  of  construction  and 
gives  results  of  tests  and  experience.  Views: 
are  shown  of  excavated  piles,  of  pile  foun- 
dations and  of  numerous  structures  founded' 
on  concrete  piles. 

No,  1034,  Scales.— Standard  Scale  &  Sup- 
ply  Co..    Chlc.-igo.    III. 

This  is  a  complete  catalog  of  scales  nt  all 
kinds.  The  company  also  handles  the  Cropp- 
Concrete  Mixer. 
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BIDS  ASKED 


Bids 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
.Ian. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
.Ian. 
Jan. 
Jan. 
Jan. 
Jan. 
.Ian. 
Jan. 


Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
■Ian. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
.Ian. 
.Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 


Bridges. 

Open.  See  Issue. 

30.  Indianapolis.    Ind. Dec.  23 

1.  Hand.sburo.    .\liss Dec.  23 

1.  Newport.   Ore Dec.  16 

2.  Grand  Island,   Neb Dec.  23 

4.   Sanduskv,    O;    Dec.  23 

4.  Meridian.    Miss Dec.  30 

4.  Creston,    la Dec.  3U 

4.  Salinas,  Cal Dec.  30 

5.  Fairport,    N.    Y Dec.  IS 

.").  Grenada,    Miss Dec.  23 

.5.  Stockton,    Cal Dec.  23 

S.  •  Fargo.  N.    D Dec.  30 

.">.   Valparaiso.    Ind Dec.  30 

.",.  .\lbany,  N.    Y Dec.  30 

t).  Granite    Kails,    Minn Dec.  23 

7.  .Aberdeen.    S.    Dak Dec.  23 

8.  Salt  Lake  City.   Utah Dec.  9 

S.  Cincinnati,    n Dec.  23 

S.Cincinnati.    O Dec.  23 

S.  Cincinnati.    O Dec.  23 

S.  East  Cleveland,   O Dec.  30 

!i.  Sulphur,  Okla Dec.  30 

!i.  Wichita,    Kan Dec.  30 

11.  Newark,   O Dec.  23 

11.  Minneapolis,    Minn Dec.  23 

12.  Geneva,    Neb Dec.  16 

12.  Rensselaer,  Ind Deo.  16 

12.  .\ugusta.    Ga Dec.  23 

13.  York.    Neb Dec.  23 

13.  Kearney,  Neb Dec.  30 

16.  Davton,   Ohio    Dec.  30 


Buildings. 

Moultrieville.    S.    C Dec.  9 

Vernon.    B.    C Dec.  16 

Fort  Howard.   Md Dec.  9 

Boston.    Mass Dec.  23 

Sault  Ste.  Marie,   .Mich Nov.  2.'. 

Lisbon.  O Dec.  9 

Chickasha.    Okla Dec.  30 

Sioux  City.    la Dec.  30 

San   Francisco,   Cal Dec.  30 

Niles.   Mich Nov.  2S 

PYankfort.   Ky Dec.  9 

New  Y'ork.  N.  Y Dec.  23 

Clariton,    Pa Dec.  30 

Paris.    Ill Dec.  9 

Fort  Slocum.   N.   Y Dec.  9 

Fort    Myer,    Va Dec.  16 

Pittsburg.    Pa Dec.  30 

Canastota,  N.   T Dec.  30 

Baltimore,    Md Dec.  30 

Johnson   City.    Tenn Dec.  9 

Stillwater,    Okla Dec.  16 

Stillwater.   Okla Dec.  30 

Murfreesboro.    Tenn Dec.  9 

Kev    West.    Fla Dec.  23 

Washington.   D.   C Dec.  23 

Gainesville.   Fla Dec.  16 

Warren,   O Dec.  16 

Fort    Rosecrans,  Cal Dec,  30 

Carthage,   Mo Dec.  30 

Fort  Meade.   S.   Dak Dec.  23 

San    Jose,    Cal Dec.  30 

Springfield.    .Mass Dec.  2S 

Fort   Robinson.    Neb Dec.  30 

Fort    Crook.    Neb Dec.  30 

Anderson.    S.   C Dec.  30 

Portland.  Me Dec.  23 

San   Antonio.    Texas Dec.  30 


Roads  and  Streets. 

Dec.    30.  Chambersbure.  iPa Dec.  16 

Dec.    30.  Gteensburg.   Pa Dec.  16 

Dec.    30.  Hobart.   Okla Dec.  23 

Dec.  30.  Long  Island   (L.  I.),  N.  Y...Dec.  23 

Dec.    30.  Brooklyn.  N.  Y Dec.  23 

Dec.    30.  Indianapolis.    Ind Dec.  23 


Dec.    30.  Bluftton,  Ind Dec.  23 

Dec.    31.  Kansas  City,   Mo Dec.  16 

Dec.    31.   Uniontown,    Pa Det.   16 

Dec.    31.   Kansas   Ciiy,    Mo Dec.  23 

Dec.    31.  Kokomo,   Ind Dec.  23 

Dec.    31.  Delphi,    Ind Dec.  23 

Jan.       1.  Humboldt,    Tenn Dec.  23 

Jan.      2.  Griffith,   Md Dec.  16 

Jan.      4.  Mt.   Pleasant,   Mich Dec.  23 

.Ian.      4.  Willianisport,   Ind Dec.  23 

Jan.      4.  Tipton.    Ind Dec.  23 

.I.an,      4.  Terre  Haute,   Ind eDc.  23 

Jan.      4.  RushviUe,  Ind Dec.  23 

,lan.      4.  Huntington,    Ind Dec.  23 

Jan.       4.  Hartfoid    City.   Ind Dec.  23 

Jan.      4.  Greenfield,    Ind Dec.  23 

.Ian.      4.  Columbus.   Ind Dec.  23 

.Ian.      4.  Sioux  Falls,  S.   D Dec.  30 

Jan.       4.   Fowler.    .Md Dec.  30 

Jan.      5.  Washington.   Ind Dec.  23 

Jan.      5.  Wabash,   Ind Dec,  23 

Jan.      5.  Tipton,    Ind Dec.  23 

Jan.      ."i.  Sullivan,    Ind Dec.  23 

.Ian.      S.  Lebanon,  Ind Dec.  23 

Jan.      5.  Covington,    Ind Dec.  23 

.Ian.      ,"1.   Brown.stown,    Ind Dec.  23 

.Ian.      5.  New   Castle,   Ind Dec.  30 

.Ian.      6.  Muncle.   Ind Dec.  23 

Jan.      6.  Madison,  Ind Dec.  23 

Jan.      6.  Charleston.    W.    Va Dec.  30 

Jan.      6.  Pittsburg.    Pa Dec.  30 

Jan.      7.  Vicksburg,    Miss Dec.  30 

Jan.    12.   Rockville,   Md Dec.  23 

Jan.    14,  Flemington.   N.  J Dec.  23 

Jan.    16.  Cleveland,   O Dec.  30 

Jan.    IS.  Pensacola,   Fla Dec.  23 

Feb.      1.  Olympia,    Wash Dec.  23 

Feb.    11.  Appleton.    Wis Dec.  30 

Sewers. 

Dec.    30.  Louisville,   Ky Dec.  16 

Jan,      4.  Wilkinsburg,    Pa Dec.  30 

.Ian.      6.  Winchester.  Ind Dec.  23 

.Ian.      6.  Charleston,    W.    Va Dec.  30 

Jan.      6.  Pittsburg,    Pa Dec.  30 

Jan.      7.  Erie,    Pa Dec.  16 

Jan.      8.  Valparaiso,    Ind Uec.  23 

.Ian.      S.  Salt  Lake  City,  Utah Dec.  30 

Jan.    13.  Polk.    Pa Dec.  23 

Jan.    H.Danville.    Pa Dec.  23 

Jan.    19.  East    Point,   Ga Dec.  30 

Water  Supply. 

Dec.    31.  Oakville    Ont Dec.  23 

Jan.      2.  Louisville,  Ky Dec.  23 

Jan.      5.  Leesburg.  Fla.    Dec.  23 

Jan.      5.  Jamestown,    Okla Dec.  30 

Jan.      S.Clinton,    Okla Dec.  30 

Jan.      5.   E.  Grand  Forks,  Minn Dec.  30 

Jan.     12.  Connersville,    Ind Oec.  2 

Jan.     19.  East    Point.    Ga Dec.  30 

Miscellaneous. 

Dec.    30.  Columbus,    O., 

Laving  Track.    Etc.,  Dec.  23 
iHc.    31.  Cairo,    111.. 

Garbage    Removal,  Dec.  30 
.Jan.      4.  Hartford,   Conn., 

Street   Lightning,  Nov.  18 
Jan.      4.  Galveston,   Texas. 

.Metal   Work,  Dec.   16 
.Ian.       4.   Tennj'eape,  N.   S.. 

Breakwater    Extension,  Dec.  23 
Jan.      4.  Portsmouth.    Va., 

Garbage   Incinerator,  Dec.  30 
Jan.      4.  Los  .\ngeles,   Cal., 

Hauling,  Dec.  30 
Jan.      5.  Boston,   Mass., 

Refuse   Disposal,  Dec.   16 
Jan.      6.  West  Union,  la., 

Celk,  Dec.  16 
Jan.      6.  Highland  Park.  Va., 

Electric    Plant,  Dec.  30 
Jan.      7.  Kingston,   Ont., 

Masonrw  Concrete  Piles. 

Etc Dec.  23 

Jan.      7.  Portsmouth,   O.. 

Street   Lighting,  Dec.  23 
Jan.      7.  New  York.  N.  Y.. 

Pressure  Tunnel.  Dec.  23 
Jan.    11.  Albany.     Jlinn., 

Lighting   System,  Dec.  30 
Jan.    12.  New  Y'ork,  N.  Y., 

Fencing,  Dec.  30 
Jan.    15.  Ottawa,   Ont.. 

Steamer,  Dec.     2 
Jan.    20.  Boston.   Mass., 

Refuse    Disposal,  Dec.  30 
Jan.    21.  Detroit.    .Mich.. 

Wooden   Tug.  Dec.  30 
Feb.    13.  Hawaii. 

Dry  Dock.  Dec.     9 

Excavation,  Earth  and  Rock 

.Ian.      1.   Rosbud.   Texas. 

Excavation,  Dec.  30 
Jan.      2.  St.   Paul.   Minn.. 

Ditch  Work,  Dec.  23 
Jan.      2.  St.   Paul,   .Minn.. 

Ditch  Work,  Dec.  30 
Jan.      6.  Houston,   Texas. 

Ditch   Work.  Dec.  23 


Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

S, 

.Jan. 

s. 

Jan. 

Jl. 

Jan.      9.  Anoka.   Minn., 

Ditch    Work,  Nov.  25 
Jan.      9.  Houston,  Texas, 

Drainage   Work,  Dec.  16 
Jan.      9.  Delphia,   Ind., 

Drain.  Dec.  23 
Jan.       9.  Anoka.   Minn., 

Ditch  Work,  Dec.  30 
Jan.    15.  Mobile,    Ala.. 

Dredging,  Dec.  23 
Jan.    15.  Mangum,    Okla.. 

Railroad   Grading,  Dec.  16 
.Ian.     16.  Goshen,    Ind., 

Ditch,  Dec.  30 
Jan.    IS.   Bayou  Goula,   La., 

Dredging,  Dec.  30 
.Ian.    18.  Des    .Moines,    la.. 

Ditch   Work,  Dec.  30 
Jan.    23.  New    London,   Conn., 

In-edging.  Dec.  30 

Materials, Machines, Supplies, Tools, Etc. 

Dee.    30.  Chicago,    111.. 

Lumber,  Dec.  30 
Dec.    31.  Washington.   D.   C. 

Powder  Hoists,  Dec.     9 
Fort   Monroe,    Va., 

Engines,   Boilers,   Etc.,  Dec.     9 
Washington,   D.    C. 

Steel,  Iron,  Drills.  Etc.,  Dec.  16 
Virginia,   Minn,, 

Fire  Engine,  Dec.  30 
Los  .\ngele8,  Cal., 

Pump  Engines,  Dec.  30 
.Mont    Alto,    Pa., 

Gas   Generators,  Dec.  30 
Kansas  City,   Mo., 

Boilers,  Dec.  30 
Duluth,  Minn., 

Pipe,  Dec,  30 
S.  Fort   Leavenworth,  Kan., 

Ballast,  Dec.  30 
S.  Minneaiiolis,    Minn., 

Water  Pipe,  Etc.,  Dec.  30 
11.  Washington,  D.  C, 

Cables,    Pulleys,    Etc.  Dec.  30 
Jan.     14.  Kansas  City,    Kan., 

Water  Pipe,  Etc.,  Dec.  30 
Jan.    15.  Portland,    ore., 

Portland  Cement,  Dec.     2 
.Ian.     IS.   Washington,  D.  C., 

Sanitary  Fixtures,  Pipe, 

Etc , Dec.  30 

Ian.    19.  East  Point,   Va., 

Pump,  Generator,  Boilers, 

Etc Dec.  30 

Jan.    21.  Fort   Dodge, 

Gymnasium   Apparatus,  Dec.  30 
Jan.    25.  North   Vancouver,   B.   C, 

Road  -Machinery,  Dec.  23 
Jan.    26.  Frankfort,  Ky., 

Filing  Cases,  Dec.  30 
Feb.    22.  Winnipeg.  Man.. 

Pump,   Motor.  Deo.     9 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  th« 
notes  being  ari-anged  alphabetically  by 
states: 

Salina,  Cal. — Intil  10  a.  m.,  Jan.  4,  by  T. 
P.  Joy.  Clerk  County  Supervisors,  for  a 
combined  automatic  sluice  gate  and  high- 
way bridge  on  Elkhorn  Slough  near  Hud- 
son's  Landing  in    Pajaro  Road  District. 

Creston,  la.— Intil  Jan.  4.  by  W.  F.  Craig. 
County  .Auditoi-.  for  furnishing  material  and 
eonstrueting  all  bridges  ordered  by  the 
County    Commissioners   during    1909. 

Valparaiso,  Ina.— Until  Jan.  5.  by  S.  P. 
Corlioy,  County  Auditor,  for  erection  of  a 
bridge   in    Portage  Township. 

Wichita,  Kan,— Until  noon.  Jan.  9.  by 
Countj'  Commissioners,  for  constructing  five 
new  bridges  as  follows:  Steel  bridge  SO  ft. 
long,  over  Spring  Creek  in  Rockford  Town- 
ship, estimate  ?2.0niJ;  steel  bridge.  SO  ft. 
long,  over  Spring  Creek  in  Morton  Town- 
ship, estimate  $2.00";  steel  bridge,  80  ft. 
long,  over  Cowskin  Creek  in  Delano  Town- 
ship, estimate  $2,000;  steel  bridge  over  the 
-Arkansas  River  on  Lawrence  .-wenue.  in 
section  5,  between  G>T)sum  and  Waco 
Townships,  to  use  the  steel  formerly  used 
on  the  Douglas  Avenue  bridge,  estimate 
$9,000;  steel  bridge.  40  ft.  long,  across  Chis- 
holm  Creek  in  Wichita  Township,  estimate 
$1,100. 

Merldan,  Miss.  — I'ntil  2  p.  m..  Jan.  4.  by 
W.  R.  Pistole.  Chancery  Clerk,  for  con- 
struc-ting  wooden  bridge  over  Ponta  Creek 
on  John  K.  Mosby  Road.  Also  for  a  wooden 
bridge  over  Okatibbika  Creek  on  the  Dahl- 
green    Road. 

Albany,  Mo.— Until  Jan.  5.  by  W.  A.  Hen- 
ton.  County  Surveyor,  for  constructing 
eleven  30-ft.  I-beam  bridges  on  steel  legs, 
six  24-ft.  I-beam  bridges  on  steel  legs  and 
one    70-ft.    span    on    tubes. 

Fargo,  N.  Dak.— Until  noon  Jan.  5.  by 
.\rthur    G.    Lewis.    County   Auditor,    for .  the 
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!■  work;    Ojiislriuulon— IS-U. 

1  >  •n  ni-ctloiio  2.*  and  3ti,   .\ii- 

<1.  j>         l{(.-piLlr — Uiijgv    on     iirn' 

lutwt.ji    J...1I1111S    X    niid    10.    Cornell    Town 
ulilp    tu  br    ii'|ilaiikc<l.       Also   bridge   on    Imk- 
buiwoon   norliiPiiM   2S  and   ;i:i.   Hill    Townslilii. 
to  bi'  r<'|iiiiMki'd  and  otlit-rwtse  repaired. 

Kearney,  Neb.-  Until  Jan.  la.  by  K.  A 
Miller.  <  imtity  flerk.  for  the  construrllon 
of  all  brklKe.i  inid  brUlKi-  repair  work  to  be 
built    In    liiilTalo    County    during    19i>li. 

Rochester,  N.  Y.  — Until  noon.  Jan.  5  (He- 
a.lv.i  ilseni.nl),  by  t'.  C.  Stevens.  State  Su  • 
liiTlnlendint  of  t'ublle  Works,  Alliuny.  N. 
v..  for  ronxlnii'tlnK  lift  bridge  over  the 
Krie    Canal    at    .\llen    St 

Sulphur,  Okla.  I'ntll  J  p.  m.,  Jan  9.  by 
.A.  H.  tireen.  Superintendent  ilalt  .National 
I'ark.  sulphur.  likIu  .  for  eonstrueting  steel 
brlilKc  over   Hock  Creek. 

Oayton,  O.  Inill  11  a,  ni..  Jan.  It!,  by  T. 
J.  Kaufman.  Cotiiity  Auditor,  for  eonstruet- 
ing sub  anil  supiMstrueture  of  bridge  over 
.Mlanil  Ulver  on  the  line  between  liarrison 
and  Madison  Townships.  Substructure  work 
will   Inelutle  two  abutments  and  two  piers. 

East  Cleveland,  O. — Until  Jan.  9.  by  K.  F. 
Leit.  Vlllase  Clerk.  3M  Williamson  Bldg., 
Cleveland,  lof  turnishing  material  and  eon- 
strueting a  21-ln.  circular  culvert,  in  cer- 
tain parts  of  the  village.  Pease  Engineer- 
ing Co.,  931  Williamson  Bldg..  Cleveland. 
Engineers. 


Buildings. 


Bids  are  asked  on  following  work,  tne 
notes  being  arranged  alphabetlcalty  uy 
states: 

Fort  Rosecrans  (P.  O.,  San  Diego),  Cal. 
—Until  Jan.  12.  by  Karl  McFarland.  Con- 
structing Q.  M..  lor  construction  of  two 
double  sets  of  non-commissioned  o.iicers" 
Quarters  at   Fort   Rosecrans. 

San  Francisco,  Cal.— Until  Jan.  4.  by 
Board  rul>iic  Work.-s,  for  the  general  con- 
struction work  to  be  done  on  the  new  Brv- 
ant  CqaJOopplitan  School.  The  building  will 
cost    $100,000. 

San  Jose,  Cal'.— Until  Jan.  19.  by  Dr.  M. 
E.  Daiiey.  President  State  Normal  School. 
for  erection  of  new  noi-mal  school  buildings 
to  take  theiplac(>  of  those  destroyed  by  the 
earthqu&ke.  Plans,  etc.,  in  State  Engi- 
neer s  office.    Sacramento,   Cal. 

Sioux  tity,' la.— Until  4  p.  m.,  Jan.  4.  by 
Oscar  J.  Hobel-g.  Chairman  School  House 
Committee,  for  the  erection  and  completion 
of  a  10-room.  brick  school  building  upon 
the  grounds  of  the  Dr.  Wm.  R,  Smith  school. 
Reinecke  &  Jenkinson.  Architects.  406 
United  Bank  Bldg.,  Sioux  City.  la.  Sepa- 
rate bids  for  the  iieating,  lighting,  ventilat- 
ing and  plumbing  of  said  building  will  also 
be  received  at  the  same  time. 

Baltimore,  Md.— Until  11  a.  m..  Jan.  6.  by 
Edward  D.  Preston.  Inspector  of  Buildings, 
for  the  erection  of  a  truckhouse  at  the 
southeast  corner  of  Calvert  and  Read  Sts.. 
for  the  City  Fire  Department. 

Carthage,  Mo.— Until  Jan.  15.  by  J.  G.  Ar- 
mitage.  Chairman  Building  Committee  for 
the  erection  of  the  Clu-istian  church  at  this 
city. 

Fort  Crook,  Neb.— Until  11  a.  m.,  Jan.  21. 
by  Capt.  Josepli  F.  Gohn.  Constructing  Q. 
M.,  for  constructing  one  brick  stable  and 
one  brick  bakery,  and  for  installing  plumb- 
ing, steam  bialing.  electric  wiring  and  elec- 
tric   fixtures    in    buildings    specified. 

Fort  Robinson,  Neb.  — Until  1  p.  m..  Jan. 
20,  by  Capt.  F.  T.  Arnold.  Constructing  Q. 
M..  for  all  material  and  labor  required  in 
the  construction  of  additions  to  the  post 
hospital  Fort  Robinson:  also  for  heating. 
plumbing  and   electric  wiring  In  same. 

Canastota,  N.  Y.— Until  6  p.  m..  Jan  6. 
by  Board  of  Education,  D.  S.  Watson,  Pres- 
ident, for  the  mason,  carpenter  painting 
and  lighting,  also  for  heating  and  ventilat- 
ing work,  needed  in  remodeling  and  build- 
ing and  completing  an  addition  to  the  pres- 
ent High  ScIjooI  building  of  Union  Free 
School.    District    No.    9. 

Chickasha,  Okla.— Until  Jan.  4,  bv  J.  S. 
Tatman,  Secretary  Board  of  Education  for 
constructing  3-story.  .S."xl30  ft.,  brick  '  and 
stone   high   school   building. 

Stillwater,  Okla.— Until  Jan.  S.  by  W.  A. 
Ethirton.  for  the  erection  of  a  bovs'  dormi- 
tory for  the  Oklahoma  Agricultural  and  Me- 
chanical f'ollege. 

Clariton,  Pa.— I'ntll  4  p.  ni..  Jan.  5  at 
olflce  of  Charles  J.  Rieger.  Architect.  Room 
1302  Peoples'  Savings  Bank  Building,  307 
Fourth  Avenue.  Pittsburg,  la.,  for  the  erec- 
tion of  a  12-room  school  building  to  be 
erected  on  lot  situated  at  the  corner  of 
Summit  St|  and  Shaw  Ave..  In  the  bornugli 
of   clariton.   Pa. 

Pittsburg,  Pa — Until  10  a.  m.,  Jan.  6,  by 
H.   Shepherd,,, pireclor  Public  Works,   for 


n-niodellng  of  the  laboratory  ai  llerron  Hill 
puinpInK   Hlalion,    with  appurtenances. 

Anderson,  S.  C— Until  3  p.  m  .  Jan.  23.  by 
James  Knox  Taylor,  Supervisnin  Architect. 
Waslilnglon.  D.  C,  for  the  1  .instruction 
<oniplete  (Including  plumbing  K'as  piping, 
heating  appaiatus.  electric  .  .n.lulls  and 
wiring)  of  th,>  r.  S.  Post  OtII.  .■  and  Court 
House  at   Anilerson,    S.   C. 

San  Antonio,  Tex — Until  3  p.  m..  Feb.  4. 
by  James  Kn.ix  Taylor,  Supervising  Arclil- 
tect,  Washington,  u.  C.  for  th.-  construction 
tcoinplete)  of  the  extension  10  the  U.  S. 
Post  othce  an.l  Court  House  at  San  An- 
tonio,   'lex. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
slates: 

New  Castle,  Ind,--  Until  10  a.  in.,  Jan.  5, 
by  W.  L.  Risk.  County  .\uditor.  for  con- 
structing two  mile  gravel  road  in  Fall  Creek 
Township;  also  for  constructing  public  high- 
way  north   of   Cadiz. 

Fowler,  Ind. — Until  noon.  Jan.  4.  by  L/ein- 
ucl  Shlpinan.  County  Auditor,  for  construct- 
ing two  gravel  roads  of  a  total  length  of 
five    miles. 

Vicksburg,  Miss.-  Until  Jan.  7.  by  J.  D. 
Laughlin.  Clianccry  Clerk,  for  construction 
of  a  road  leading  from  city  limits  at  east 
end  of  Clay  St.  to  (Confederate  Ave.  in 
Vicksburg    National   Military   Park. 

Clevfland,  O.— Until  11  a.  m..  Jan.  It;,  by 
County  Commissioners.  William  F.  Black, 
(["lerk.  for  tlie  grading,  draining  and  im- 
proving of  Center  Road  No.  2  from  Miles 
Ave.  at  Randall  to  Bedford  Road  in  Bedford 
Village,  in  Warrensville  and  Bedford  Town- 
ships. 

Pittsburg,  Pa.— Until  10  a.  m..  Jan.  6.  by 
A.  B.  Sliepherd.  Director  Public  Works,  for 
grading,  curbing  and  paving  with  block- 
stone  on  Labelle  St..  and  for  grading,  curb- 
ing and  paving  with  repressed  vitrified  brick 
on   Zenitli  .Alley. 

Sioux  Falls,  S.  Dak.— Until  8  p.  m.,  Jan. 
4.  hy  W.  A.  Cornell.  City  Auditor,  for  grad- 
ing portions  of  several  streets. 

Charleston,  W.  Va.— Until  Jan.  6.  bv 
Board  of  Affairs.  W.  A.  Hogue,  City  Engi- 
neer, for  grading,  curbing  and  paving  sev- 
eral streets.  Estimated  cost  of  work  is 
$210,000. 

Appleton,  Wis.— Until  5  p.  m..  Feb.  1.  by 
Board  Public  Works.  E.  L.  Williams.  City 
Clerk,  for  paving  part  of  Washington  St. 
with  creosoted  wood  block  in  concrete. 

Sewers. 

Bids  are  asked  on  following  work,  th^ 
notes  being  arranged  alphabetically  by 
states: 

East  Point,  Ga.— Until  Jan.  19.  by  J.  C. 
McKenzie.  Mayor,  for  constructing  about 
12  miles  of  sewers.  E.  H-  Davis.  Engineer. 
Griffin,  Ga.  See  also  under  Bids  Asked — 
Water  Supply. 

Pittsburg,  Pa.— Until  10  a.  m..  Jan.  6.  by 
A.  B.  Sheidier.l.  Director  Public  Works,  for 
constructing  0-in.  and  12-in.  pipe  sower  in 
Miodletown   St. 

Wiikinsburg,  Pa. — Until  :!  p.  m..  Jan.  4,  l)y 
Frease  &  Sperling.  Borough  Engineers,  Carl 
Bldg..  Wiikinsburg.  for  the  construction  of 
420  ft.  of  15-in.  storm  sewer  on  Soutli  Ave. 
from  Wood  St.  eastwardly  and  70  sq.  yds. 
of  vitrified  brick  paving  with  a  concrete 
base  and  cement  filler  in  culvert  under 
Wood    St. 

Salt  Lake  City,  Utah,— Until  S  p.  m..  Jan. 
8.  by  Board  Public  Works,  L.  C.  Kelsey. 
City  E"ngineer.  for  constructing  pipe  sewers 
in   Sewer   Extension    No.    219. 

Charleston,  W.  Va.— Until  Jan.  6,  by 
Board  of  Affairs.  W.  A.  Hogue.  City  Engi- 
neer, for  constructing  sewers  in  several 
streets.       Estimated   cost   is    $30,000. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

East  Grand  Forks,  Minn,  — I'ntll  3  p.  m.. 
Jan.  5.  by  C.  P.  Zinnnorman.  t?ity  Clerk. 
for  furnishing  and  installing  a  pumping 
plant  for  the  city  water  system.  Bids  will 
be  received  on  steam  and  electric  pumping 
plants.  Loweth  &  Wolff.  Engineers  St 
Paul.    Minn. 

East  Point,  Ga — Until  Jan.  19,  by  J.  C 
McKenzie.  Mayor,  for  excavating  and  build- 
ing reservoir  75  ft.  x  10  ft.,  digging  one  or 
two  G-in.  and  S-in.  wells,  bail. ling  pump 
station   and    for    furnishing  nn.l   .r.  cling   the 


lollowing:  150-hp.  boiler.  72x18,  and  stack: 
two  7DO,uOO-gallon  capacity  In  24  hours  com- 
pound duplex  pumps,  one  boiler-feed  pump, 
one  125-hp.  direct-connected  four-valve  en- 
gine, one  air  coinpresaor  and  receiver  70 
hre  hydrants,  49  Hush  tanks,  700  tons  cast- 
iron  pipe  and  specials,  one  100-kwt.  alter- 
nating generator,  direct  connected,  revolu- 
tions 20u  per  minute;  25  arc  lamps  and  reg- 
ulator, pole  lines,  switchboards  and  feeder 
panels  Including  all  Instruments.  Kids  are 
also  akked  for  building  about  12  miles  sew- 
erag.-.      1;.    II.   Davis,    i-.ngin.  er,   Griffln,  Ga. 

Clinton,  Okla.— I'ntll  Jan.  5,  by  Mayor  'V. 
F.  Carlelon,  for  furnishing  all  tools,  labor 
and  material  necessary  for  about  40  blocks' 
extension  to  distributing  system  of  water 
works.       J.    L.    o'H.arn.    City    Engineer. 

Jamestown,  N.  Dak.  — Until  3  p.  m..  Jan. 
I.  by  (;.  K  I.yman.  city  Engineer,  for  con- 
structing well  approximately  4ti  ft.  deep  and 
16  ft.  In  diameter.  Sam  Crabbe.  Engineer, 
I'argo,    N.    Dak 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

New  London,  Conn.  —  Dre.iging.-  Until 
noon,  Jan.  23,  by  Mayor  Harry  Taylor,  U. 
S.  Kngineei,  for  dredging  in  Bridgeport 
Harbor. 

Des  Moines,  la — Ditch  Work.  — Until  noon, 
Jan.  18,  by  Lew  w.  Burnett.  County  Audi- 
tor, for  constructing  ditch  in  District  No  6 
requiring  about  37.420  cu.  yds.  of  excavation. 

Goshen,  Ind.— Ditch.— Until  10  a.  m..  Jan. 
16.  by  County  Commissioners,  for  the  con- 
struction of  the  Karn  Ditch  in  Jefrersor> 
Township.     Vernon  Krider,  Commissioner. 

Bayou  Goula,  La.— Dredging.— Until  Jan. 
18.  by  J.  W.  Supple,  President  Bayou  Tigris; 
Drainage  District,  for  excavating  and  dredg- 
ing 280. UOO  cu.  yds.  of  dirt  in  Bavou  Tigris 
Drainage  District  near  Bayou  Gouia. 

Anoka,  Minn.— Ditch  Work— Until  11  a. 
m..  Jan.  9.  by  A.  .A..  Caswell.  County  Audi- 
tor, for  Ditch  No.  49,  requiring  83,u0i)  cu.  vds. 
of  excavation.  Ditch  is  to  be  2  ft.  to  6 
ft.  wide  on  the  bottom  and  from  10  ft  to 
19   ft.   on   the   top. 

St.  Paul,  Minn.— Ditch  Work.— Until  11  a. 
m..  Jan.  2,  by  State  Drainage  Commission, 
for  constructing  State  Ditch  No.  63.  known 
as  Blind  Lake  State  Ditch,  consisting  of  one 
main  ditch  and  one  lateral.  The  work  re- 
quires 85,286  cu.  yds.  of  excavation  and  Is 
suitable    for   fioating   dredge  construction. 

Rosebud,  Tex. — Excavation. — Until  Jan.  1, 
by  S.  J.  Ward,  Mayor,  for  excavation  of 
about  25,000  cu.  yds.  of  dirt  for  water  works 
reservoir. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes     being     arranged     alphabetically      by 


Los  Angeles,  Cal.— Hauling. — Until  11  a. 
m.,  Jan.  4.  by  Board  Public  Works,  Hor- 
ace B.  Ferris.  Secretary,  for  the  hauling  of 
material  and  freight  for  use  in  the  Los  An- 
geles Aqueduct. 

Cairo,  III.— Garbage  Removal. — Until  5  p. 
m.,  Dec.  X.  by  Ernest  Nordmann,  City  Comp- 
troller, for  removal  of  garbage  for  ensuing 
year. 

Boston,  Mass.— Refuse  Disposal.— Until 
noon.  .Ian.  20  ( >xt.'nyi\'c  from  Jan.  51.  bv  Guv 
C.  Emerson,  Superintendent  of  Streets,  for 
the  erection  and  operation  on  the  propertv 
of  the  city,  at  Fort  Hill  Wharf,  of  a  plant 
for  the  disposal  by  incineration  of  portions 
of  the  combustible  waste,  to  be  separated 
from   city  refuse,   delivered  at  the  plant. 

Detroit,  Mich.— Wooden  Tug.— Until  3  p. 
m.,  Jan,  21,  by  Lt.  Col.  C.  McD.  Townsend. 
U.  S.  Engrs..  for  building  and  furnishing 
wooden    tug. 

Albany,  Minn,- Lighting  System.— Until  8 
p.  m..  Jan.  11,  by  Thos.  Tomasek,  Village 
Recorder,  for  furnishing  materials  and  for 
furnishing  a  village  lighting  system.  Ed- 
mimd  T.  Sykes,  Engineer,  of  Minncpolls, 
Minn.  Electric  light  and  acetylene  gas 
light  will  be  considered;  prime  movers  may 
In-  .gasoline,  producer  gas  or  oil  engineers, 
..\n  approximate  capacity  of  600  16-cp.  lights 
or   e.,uivaient    is   desired. 

New  York,  N.  Y. — Fencing. — Until  noon. 
Jan.  12.  by  the  Aqueduct  (?ommissioners.  280 
Broadway,  New  York  for  Iniiiding  2^.1  miles 
of  iron  and  wooden  fencing  around  Jerome 
Park  reservoir.  The  -work  includes  the  fol- 
lowing: Iron  fencing.  6  ft.  high.  8,520  ft.; 
iron  fencing,  4  ft.  high,  3,180  ft.;  wooden 
fencing,  6  ft,  high,  4,165  ft.;  iron  gates,  15; 
wooden  gates,  6;  granite  gate  posts,  10; 
c.inciet.>.    225    cu.    yds.;    rock    excavation.    500- 
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cu.  yds.;  earth  excavation,  500  cii.  yds.; 
earth   nUing.    4.500   cu.    yds. 

Highland  Park  (P.  O.  Richmond),  Va.— 
Electric  Plant.  — Until  Jan.  6,  by  Mayor  W. 
P.  Redd.  1114  East  Main  St.,  Kichniond,  for 
a  10-year  franchise  for  electric  light  and 
power    system    here. 

Portsmouth,  Va.— Garbage  Incinerator. — 
Until  S  p.  ni..  Jan.  4.  by  Street  Committee, 
E.  B.  Hawlies,  Chairman,  for  furnishing  all 
necessary  materials  and  erecting  complete 
an  incinerator,  or  crematory,  with  a  daily 
destructive  capacity  of  ;;5  tons  of  wet  and 
dry  garbage.  Plans  and  specifications  for 
the  completed  plant  must  accompany  the 
bid. 

Materials,Machines,SuppIies, Tool, Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  b> 
states: 

Los  Angeles,  Cal.— Pumps.  Engine.— Until 
Jan.  4.  by  Water  Commissioners  for  fur- 
nishing a  horizontal  6-cylinder  duplex  dou- 
ble-acting condensing  steam  pump,  a  65- 
hp.  multi-cylinder  distillate  engine,  and  a 
single-acting  crosshead  guided  triplex  pow- 
er   pump. 

Washington,  D.  C. — Cable,  Pulleys,  Etc. — 
Until  10:30  a.  m..  Jan  11,  by  Capt.  F.  C. 
Boggs,  General  Purchasing  Officer.  Isthmian 
Canal  Commission,  for  furnishing,  under 
Circular  No.  4S5.  repair  parts  for  cars,  wire 
cable,  iron  conduit.  electric  cable,  wire 
joints,  sand  drier,  pulleys,  pipe  covering, 
etc. 

Washington,  D.  C— Sanitary  Fixtures, 
Pipe,  Etc.— Until  10:30  a.  m.,  Jan.  18,  by 
Capt.  F.  C.  Boggs,  General  Purchasing  Of- 
ficer, Isthmian  Canal  Commission,  for  fur- 
nishing, under  Circular  No.  4S6,  sanitary 
fixtures,  sheet  brass,  brass  pipe  and  fittings, 
iron  pipe  and  fittings,  cocks,  bibbs,  valves, 
lead  pipe,  wheels,  axles,  wagon  parts,  tire 
wheel  and  shrinker.  axle  gauge,  punch  and 
shear,  bolt  cutter,  locomotive  ash  pan,  studs, 
anchors,  chain,  windlasses,  marine  lights. 
Marline,   asbestos  cement,   engine  oil,    etc. 

Fort  Dade,  Fla. — Gymnasium  Apparatus. — 
Until  8  p.  m.,  Jan.  21.  by  Constructing  Q. 
M..  for  furnishing  and  installing  gymnasium 
apparatus  at   the  gymnasium  at  this  post. 

East  Point,  Ga.— Pump,  Generators,  Boil- 
ers, Etc. — See  under  Bids  Asked — Water 
Supply. 

Chicago,  111. — Lumber. — Until  11  a.  m.. 
Dec.  30.  by  Department  Public  Works.  200 
Randolph  St..  for  furnishing  lumber  for  va- 
rious departments   for  ensuing  year. 

Frankfort,  Ky.— Filing  Cases.  Etc.— Until 
Jan.  26,  by  Board  of  State  Capitol  Commis- 
sioners, E'dw.  M.  Drane.  Secretary.  Frank- 
fort, Ky..  for  furnishing  and  installing  metal 
file  cases  and  library  equipment  in  new- 
State  Capitol.  Frank  M.  Andrews  &  Co.. 
Architects,   Waldorf-Astoria,   New  York  City. 

Duluth,  Minn.— Pipe. — Until  4  p.  m.,  Jan.  7, 
by  W'ater  and  Light  Commissioners,  for 
furnishing  cast  iron   water  and  gas  pipe. 

Minneapolis,    Minn Water     Pipe,      Etc. — 

Until  Jan.  8,  by  L.  A.  Lydeard,  City  Clerk, 
for  furnishing  cast  iron  water  pipe,  hy- 
drants, valves  and  special  castings  for  the 
season   of  1909. 

Virginia,  Minn. — Fire  Engine. — Until  8  p. 
m.,  Jan.  4.  by  A.  E.  Brickford.  City  Clerk, 
for  supplying  a  first  size  steam  pipe  en- 
gine   of    000-gallon    capacity. 

Fort  Leavenworth,  Kan.— Ballast. — Until 
11  a.  m.,  Jan.  S,  by  Capt.  Wm.  D.  Davis. 
Constructing  Q.  ivl..  for  furnishing  and  de- 
livering in  good  condition  f.  o.  b.  cars, 
freight  prepaid,  1,200  cu.  yds.,  ballast  for 
U.  S.  Railway  Terminals  at  Fort  Leaven- 
worth.  Kan. 

Kansas  City,  Mo.— Boilers.— Until  2  p.  m.. 
Jan.  7,  by  Fire  and  Water  Commissioners. 
S.  J.  Armstrong  Secretary,  for  furnishing 
all  labor  and  material  necessary  to  install, 
construct  and  equip  four  3o0-hp.  boilers  with 
oil  burners.  The  same  to  be  constructed  in 
accnrdance  with  the  best  practice  for  using 
crude  or  fuel  oil. 

Kansas  City,  Mo. — Water  Pipe.  Etc. — Un- 
til 2  p.  m..  Jan.  14.  by  Fire  and  Water  Com- 
missioners. S.  J.  Armstrong,  Secretary,  for 
furnishing  and  delivering  f,  o.  b.  open  cars. 
Kansas  City,  all  the  pipe  and  specials  re- 
ciuired  for  the  city's  use  for  the  twelve 
months  ending  Jan.  1,  1910.  The  following 
schedule  shows  the  estimated  quantities  of 
pipe  and  specials  that  will  be  required: 
.16-in.  Class  D  pipe.  1.5S-in.  metal.  837  tons; 
.^0-in.  Class  D  pipe,  1.37  in.  metal.  1.454  tons: 
24-in.  Class  C  pipe.  1.04  in.  metal,  1.593  tons; 
2n-in.  Class  C  pipe.  .92  in.  metal.  170  tons; 
16-in.  Class  C  pipe,  .80  in.  metal.  2.840  tons; 
I2-in.  Class  C  pipe.  .68  in.  metal.  1.311  tons; 
10-in.  Class  C  pipe,  .62  in.  metal,  15  tons; 
8-in.  Class  C  pipe.  .56  in.  metal.  150  tons; 
fi-in.  Class  C  pipe.  .51  in.  metal.  100  tons; 
also  about  280  tons  specials  required. 


Mont  Alto,  Pa. — Gas  Generators,  Etc. — 
Until  5  p.  m.,  Jan.  4.  by  Samuel  G.  Dixon, 
.state  Commissioner  of  Health,  1900  Race  St., 
Philadelphia,  for  the  furnishing  of  all  labor 
and  material  neces.sar>'  for  the  construction 
of  acetylene  gas  generators,  generator 
houses,  etc.,  for  dining  building  and  infirm- 
ary, at  the  Pennsylvania  .State  South  Moun- 
tain Sanatorium,   Mont  .A.lto. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  r»^ 
cently: 

Denver,  Colo,— Grading,  Curbing,  Etc.— 
Denver  &  Pueblo  Construction  Co.,  Denver, 
at  $206,000,  for  grading,  curbing,  etc..  In 
I'aiutol  Hill  Improvement  Districts  Nos.  5 
Mild  6,  for  city. 

Denver,  Colo. — Canal  Work. — Phillips  & 
U'Gara  Construction  Co.,  Denver,  Colo.,  tor 
enlarging  canal  of  Denver  Reservoir  Irriga- 
tion Co.     Estimated  cost  is  about  $100,000. 

Florence,  Colo. — Bridge  Work. — Fox  & 
Smith,  at  $6,489.  for  constructing  two  bridges 
nvir  Sand  Creek — one  at  2nd  St.  and  the 
other  at  5th  St. 

Columbus,  Ga. — Railroad  Worlt. — Hall  & 
Parker.  Macon,  Ga..  according  to  reports,  for 
constructing  northern  extension  of  the 
Georgia,  Florida  &  Alabama  R.  R.,  from 
Cuthbert,  Ga..   to  Richland,  Ga. 

Coeur  D'Alene,  Idaho. — Bridges. — Carscal- 
len  Bros.,  at  $1,450  and  $1,375,  for  construct- 
ing two  wood  bridges  for  county. 

Quincy,  III. — Bridge.— Van  Dusen  &  Turner, 
Keokuk,  la.,  at  $1,275.  for  constructing  the 
Niekamp  bridge  in  Melrose  Townsliip  for  the 
county. 

Stonington,  III. — Tile  Work. — John  Drohn, 
Decatur.  111.,  at  $4,700,  for  trenching  and 
laying  about  54,000  ft.  of  7-in.  to  28-in.  tile. 
Contract  for  furnishing  tile  was  let  to  Stone- 
ware Pipe  Co..  East  Alton.  III.,  at  $17,600. 

Taylorville.  III.— Ditch  Work. — N.  C.  Mc- 
Ginnis  Co.,  Bement,  III.,  at  about  $12,000,  for 
constructing   2% -mile   ditch. 

Anderson,  Ind. — Gravel  Road. — John  B. 
Mason,  Alexandria.  Ind.,  for  constructing 
gravel   road  for  Madison   County. 

Noblesville,  Ind.— Gravel  Roads. — Nees  & 
Co..  Frankfort,  Ind..  for  construction  of 
14.756  ft.  of  gravel  road  in  Hamilton  County, 
at  $12,319:  Eli  T.  Pickard,  Kempton,  Ind., 
tor  6,765  ft.  of  gravel  roadway  in  Hamilton 
County,   at   $3,095. 

Washington,  Ind. —  Bridges. —  Vincennes 
Bridge  Co..  Vincennes,  Ind.,  at  about  $6,000, 
for  constructing  eight  bridges  for  Daviess 
County. 

Independence,  Kan. — Sewer. — Rushmore  & 
Gowdy,  Cherryvale.  Kan.,  at  $11,342.  lor 
constructing  west  side  sewer  for  this  city. 

Louisville,  Ky.— Sewer.— T.  J.  O'Connell, 
Baltimore.  Md.,  at  about  $40,000,  for  con- 
structing Sec.  D.  of  the  Beargrass  intercep- 
tor.    Sewer  is  to  be  about  2.000  ft.  long. 

Baltimore,  Md.— Building  Work.— The  Ter- 
minal Warehouse  Co.  has  awarded  to  J. 
Henry  Miller  the  contract  for  building  a 
large  addition  to  its  warehouses  at  Monu- 
ment. Constitution  and  Front  Sts.  known  as 
the  Monument  Street  Stores,  including  the 
power  house  on  Front  St.  The  total  cost  of 
the  plant  will  exceed  $200,000.  The  structure 
was  designed  by  Owens  &  Sisco,  Architects, 
with  Charles  L.  Eeeder  as  consulting  engi- 
neer. 

Kansas  City,  Mo. — Asphalt  Paving. — Bar- 
ber Asphalt  Paving  Co.,  at  $1.95  per  sq.  yd., 
for  paving  Grauman  Ave. 

Clean,  N.  Y.— Bridge.— Canton  Bridge  Co., 
Canton.  0..  at  $7,356,  for  constructing  bridge 
over  Allegheny   River  at  East  Olean. 

Cleveland,  O. — Paving. — Board  Public  Ser- 
vice is  stated  to  have  awarded  paving  con- 
tracts as  follows:  Roehl  Bros.,  for  Ashbury 
Ave..  $16,537;  Bower  Ave..  $2,696:  Corning 
Ave.,  $4,177;  E.  111th  St..  $7,638;  E.  83d  St., 
$3,652;  Lee  Ave..  $7,213:  E.  24th  St.,  $2,061; 
Lexington  Ave..  $2,465.  The  Cleveland  Trin- 
idad Paving  Co.,  Clifton  Rd..  $9,489:  E.  64th 
St..  $4,285;  Ellen  Ave..  $3,501;  W.  38th  St., 
$3,002.  Northern  Ohio  Paving  &  Construc- 
tion Co.,  Arcade  Bldg..  Eglindale  av..  $4,051; 
E.  51st  St.,  $8,374;  View  Rd.  and  W.  17th 
St..  $7,740;  Rowley  Ave..  $4,024:  Lansing 
.\ve..  $7,135:  Baldwin  Bros.  &  Graham,  Rose 
Bldg..  E.  108th  St..  $2.2SS;  Wade  Park  Ave., 
.'S22.461;  W.  18th  St.,  $3,899.  M.  E.  Kavan- 
auKh.  E.  100th  St..  $2,334.  Brick  will  be 
used  in  all  but  one  of  the  contracts. 

Cleveland,  O.— Wharf.—  Great  Lakes 
rircdgr-  &  Dock  Co..  Chicago.  111.,  at  $83,735, 
for  constructing  wharf  at  Cleveland  Harbor. 
East  Liverpool,  O.— Paving.— Ryan  &  Mc- 
Ijiughlin,  East  Liverpool,  at  $49,000,  for 
grading,  curbing  and  paving  of  Pennsylvania 
and  Sheridan  Aves.  Bids  for  this  work  were 
received  several  weeks  ago. 


El      Reno,     Okia Bridges. — Kansas     City 

Bridge  Co.,  Kansas  City,  Mo.,  for  construct- 
ing two  bridges  for  Canadian  County. 

Portland,  Ore.— Building  Work.— North- 
west Bridge  Works  for  the  concrete  and  iron 
work  for  tlie  building  of  the  Public  Market 
&  Cold  Storage  Co.,  to  be  erected  at  5th  and 
Gll.son,   to  over  the  block  to  Hoyt  St. 

Lexington,  S.  C. — Bridge.— Carolina  Engi- 
neering Co..  Burlington,  N.  C,  at  $18,500, 
for  erecting  steel  bridge  over  the  Saluda 
Uiver    for    the   county. 

Sparta,  Tenn. — Bridge. — Nashville  Bridge 
Co.,  Nashville,  Tenn.,  for  constructing  bridge 
over  tile  Caney  Fork  at  Josh's  Ferry. 

Brownsville,  Tex. — Railroad  Work. — Hidal- 
go Construction  Co..  Hidalgo,  Tex.,  for  build- 
ing 25  miles  of  railway  for  the  San  Antonio 
&   Rio  Grande   R.   R. 

San    Antonio,    Tex Railroad     Work. — The 

Asherton  R.  R.  has  awarded  a  contract  to 
the  Block-Pollok  Co.,  St.  Louis,  Mo.,  for  12 
miles  of  rails  to  be  delivered  at  Artesla, 
Tex.,  by  Jan.  15. 

Suffolk,  Va.— Sewers. — H.  M.  Macleary  & 
Co.,  for  installing  sewers  in  Charles  and 
Jackson    Sts. 

Colfax,  Wash.— Bridges.— I.  J.  Bailey  & 
Co.,  Wenatches,  Wash.,  at  following  bids  for 
constructing  steel  wagon  bridges  for  county: 
McLain  bridge,  near  Oakesdale,  60  ft..  $1,- 
928;  Dowling  bridge.  Union  flat,  south  of 
Colfax,  60  ft.,  $2,078;  Horlacher  bridge, 
Rosalia,  75  ft.,  $2,378:  Armstrong  siding 
bridge,  75  ft..  $2,666:  Shawnee  bridge,  east 
of  Colfax,  90  ft.,  $3,024;  North  Latah  bridge, 
near  Tekoa,  60  ft.,  $1,928;  Stipe  bridge,  west 
of  Colfax,  114  ft.,  $4,216:  Torrence  bridge, 
near   Diamond,    130  ft.,   $4,950. 

Tacoma,  Wash. — Railroad  Tunnel. — Hu^in 
&  Uydstrom,  Tacoma,  Wash.,  at  about  $800,- 
000,  for  constructing  the  Union  Pacific  tun- 
nel in  Tacoma.  The  tunnel  will  be  8,700  ft. 
long  and  the  earth  will  be  used  in  fills  on  the 
tide  Hats  and  the  south  end.  The  St.  Paul  & 
Tacoma  Lumber  Co.  is  stated  to  have  been 
awarded  the  contract  for  the  timber. 

Spokane,  Wash. — Bridge. — Chas.  G.  Sheely, 
Denver,  Colo.,  at  $6,576,  for  building  bridge 
three  miles  east  of  city  limits  for  County 
Cominissioners. 

Wilton.  Wis — Water  Works. — Sweeny 
Bros..  Reedsburg.  Wis.,  for  constructing 
water  works  for   this   place. 

Sarnia,  Ont. — Paving. — Frank  Guthridge, 
at  about  $27,000.  for  paving  Front  St.  with 
creosoted  wood  block. 

Peterboro,  Ont — Canal  Work. — Randolph 
McDonald,  Toronto,  Ont.,  for  constructlns 
Sec.  No.  7  of  the  Trent  Valley  Canal.  Mr. 
R.  McDonald  also  has  the  Rosedale  section. 
Sec.  No.  7  extends  from  Rice  Lake  to  Healy 
Falls,  a  distance  of  about  20  miles,  and  in- 
cludes the  construction  of  a  dam  and  lock 
at  Hastings,  new  guide  piers  at  the  G.  T,  R. 
bridge  at  the  same  village,  and  also  at  the 
Narrows  at  Trent  Bridge,  the  dredging  of 
the  river  from  Hastings  to  Healy  Falls  to 
produce  a  9-ft.   draught. 

PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States 

Birmingham.  Ala.  — Construction  of  joint 
liridge  over  Cahaba  River  at  Caldwell's 
Bridge  is  being  considered  by  Jefferson  and 
Shelby  Counties. 

Sacramento,  Cal.— C.  G.  Sheely,  Denver, 
Colo.,  at  $2,437.  was  low  bidder  for  con- 
structing bridge  near  Amador  County  line 
for   county   supervisors. 

San  Francisco,  Cal. — Northwestern  Pacific 
R.  R.,  W.  C.  Edes,  Chief  Engineer,  San 
Francisco,  is  having  surveys  made  to  as- 
certain cost  of  connecting  Guerneville,  Cal., 
and  Duncan's  Mill  with  a  broad  gage  road. 
Cost  will  be  about  $100,000  and  work  in- 
cludes construction  of  a  bridge  over  Russian 
River  at  Monte   Rio. 

Bridgeport,  Conn.  -Bids  were  opened  Dec. 
15.  by  the  City  Bridge  Commission,  for  con- 
structing the  Congress  St.  bridge.  All  of  the 
bids  are  stated  to  have  exceeded  the  esti- 
mates of  the  city.  The  O'Brien  Construction 
Co..  of  New  York,  associated  with  Toole  & 
Sunderlin,  Brid.^eport.  Conn.,  are  said  to 
have  been  the  lowest  bidders,  with  Snare  & 
Triest.  New  York,  as  the  next  lowest. 

Cedar  Rapids,  la — George  D.  Dobson.  C. 
E..  Dos  Moines  Life  Bldg..  Des  Moines.  la., 
has  plans  under  wa>'  for  two  reinforced  con- 
crete bridges  for  parks  in  this  city. 

Des  Moines,  la.— John  W.  Budd,  City  En- 
gineer, has  been  instructed  to  prepare  plans 
for  the  West  7th  St.  viaduct. 

Dubuque,  la. — City  Council  Is  to  again  take 
up  matter  of  building  a  viaduct  over  the 
Milwaukee  Ry.  tracks. 


22 


ENGINEERING-CONTRACTING 


\ol.  XXX.     Xo.  27. 


Sioux  City.  \».  Til.-  viiil.iim  inllriVKlH  In- 
tiTi'Kiiil  iir.'  npiiiii"!  10  !"•  hinlnn  |iluni(  pn- 
imrisl  for  11  hI(»I  vhijlurt  nl  Wall  St.  G.  Y 
.Skirl-<  !■>  rily  KiiKliii-er. 

IndUnapolli,  Ind.— rotinly  ( 'ommlsslonrrK 
;iri'  In  111  iiiH'f  mil  fur  hlilH  fur  riinslrurllUK 
iifw  hrlilKi-  "v.T  H'lill  I'nck  iil  ('Hpllol  Av<-. 
ItrlilKi'  IM  i'>  !>•'  it  --KpiiM.  fitnrri'lo  stt'i'l  nrdi 
luivliii;  .1  liifl  rniiclwiiy  iiiul  Hvo  8-fl.  .ilili- 
walks 

Topeka.  Kan.  .lotin  P.  KoBom.  City  Kni;!- 
iif.-r.  lui.M  r.Miiiiunfnded  Ihi-  fOiiBtructlon  <>I  a 
new  imi-fl  brlilKi-  oviT  Soldier  Cffi-k  iit 
Ci'iitnil  Aviv 

Topeka,  Kan.-  .Mi-hlson.  Topeka  &  Snnla 
F<-  Kv  .  IV  A.  Momi'.  I'lilof  EnKlniH-r.  To- 
pi'ka.  In  111  rtTonstruct  H.i  lirldRe  uvit  tin- 
Kaw  KlviT  SIfi'l  has  liirii  ordered  and  n- 
loiisiriiitlnii  work  will  prolmbly  lie  silarloii  In 
Ki'brimry.  Pri'si-nt  lirldKr  ooinprisi.s  four 
l.'iO-fi.    .spa lift. 

Lansing,  Mich.— City  is  to  <all  for  bids  for 
iMinsliiiriiiiK  sieel-concretf  or  a  steel  bridge 
over  Cellar  .'^t. 

Muskegon,  MIeh,— County  Supervisors  have 
voted  10  liulUI  a  steel  bridge  over  the  south 
ehannel  of  the  .Muskegon  River  to  cost 
»;.!iOO. 

Mankato,  Minn.— County  FSoard  and  Board 
of  rulille  Works  have  praetieally  derided  on 
a  lonitlim  for  the  proposed  second  bridge 
over    I  lie    Minnesota    River. 

St.  Paul.  Minn.— St.  Paul  Bridge  &  Ter- 
minal Co.  has  been  granted  periiiisslon  by 
the  I'.  S  fiovernment  to  eonstruct  a  bridge 
at  South  Park  over  the  Mississippi  River. 
The  bridge  will  be  of  steel.  600  ft.  long,  and 
will  have  concrete  piers.  The  American 
Hridge  Co..  .^nibriilge.  Pa.,  has  the  contract. 
Billings,  Mont.  -Commissioners  of  Yellow- 
stone ami  Carbon  Counties  have  decided  to 
eonstruct  a  wagon  bridge  over  tlie  Yellow- 
stone River  at  Laurel.  Bridge  will  cost 
about    J17.000. 

Clarks,  Neb.  —  Supervisors  of  Merrick 
County  liave  been  asked  to  appropriate  $4,- 
000  toward  the  construction  of  a  bridge  over 
the  Platte  River  at  this  place.  Polk  County 
has  appropriated  $1,000  and  remainder  of 
neces.sjirv  amount  will  be  raised  by  commit- 
tee of  which  Walter  Chamberlain.  Clarks.  is 
a  membh-r. 

Atlantic  City,  N.  J.— Wetherill  &  Co., 
Cliester.  Pa.,  owners  of  tlie  Atlantic  City  & 
Suburlian  Ry..  are  reported  to  be  considering 
erecting  a  trolley  bridge  over  Great  Egg 
Harbor  Bay,  between  Somers  Point  and 
Ocean  City. 

Columbus,  O.— The  Y'awger  Construction 
Co..  Indianapolis.  Ind..  at  $87,819.  was  low- 
bidder  for  constructing  the  sub-structure  of 
the  Mound  St.  viaduct  for  the  city.  The 
Champion  Iron  Works.  Kenton.  O..  at  $17,- 
932.  was  low  bidder  for  the  superstructure 
work.  Robert  H.  Simpson  Is  engineer  in 
charuf . 

Reading,  Pa.— Board  Public  Works  will  in- 
clude an  item  of  $3.t,000  in  its  next  year's 
estimates  for  constructing  a  bridge  over  the 
L<-t>anon  Valley  tracks  on  Tulpehocken  St. 

Dallas.  Tex.— J.  .M.  Preston.  City  En.sjineer. 
has  lu-en  pr»-parlng  plans  and  specitications 
for  the  proposed  viaduct  over  the  Trinity  and 
the  river  bottoms  between  Dallas  and  Oak 
Cliff.  The  plans  call  for  a  reinforced  con- 
crete structure,  whose  total  lengtli  will  be 
about  3.200  ft.  The  bridge  will  cost  about 
$300,000. 

TItusvllle,  Pa.— II.  A.  Holstein.  City  Engi- 
neer, has  been  working  on  iilans  for  a  steel 
bridge  in  Fleming  Road  and  for  lein  forced 
concrete  bridges  over  Trout  and  Hammond 
Run. 

Green  Bay,  Wis. — Following  bids  were  re- 
ceived Dec.  H,  by  this  city  for  con.structing  a 
bascule  bridge  over  tlie  Fox  River  at  Walnut 
St.:  Milwaukee  Brld.gc  Co..  Milwaukee. 
Wis..  $1.12.875;  Greillng  Bros..  Green  Bay, 
$lii9.9SO;  Chicago  Bridge  &  Iron  Works.  Chi- 
cago. 111..  $165,000:  .-^dolph  Green.  Gteen  Bay, 
$169. ISO;  Standard  Construction  Co.,  Chi- 
cago, 111.,  $185,000.  W.  W.  Reed  Is  City 
Bngineer. 

Sheboygan,  Wis.  Milwaukee  Bridge  Co., 
Milnauk..-.  Wis.,  lias  c.impleted  plans  for  a 
bascule  bridge  ovi-r  ilie  river  at  the  foot  of 
Pennsylvania  Ave. 

Railroads. 
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Montgomery,  Ala. —  IMberta.  .Mobile  &  Pen- 
sacola  U.  B..  recently  incoriionited  with  a 
nominal  capital  stock  of  $50,000,  is  reported 
here  as  being  liackcd  by  Louisville  &  Nash- 
ville R.  R.  Interests.  11  is  .said  that  thi;  line 
will  be  part  of  the  system  of  that  road,  run- 
ning from  tlie  end  of  Its  line  at  Bay  .Min- 
nette.  to  the  L.  &  N.  holdings  In  Pcnsac.  '1. 
The  road  will  be  about  100  miles  long. 

Pearce,  Ariz. — Soul  hern  Pacific  Ry.  Is  said 
to    be    planning    to    begin    construction    work 


eail.v  In  the  year  on  ar.  exteiisl,  '  :  as  line 
from  Pi'iiicH  III  Cotirtlaiiil,  elglii  iciles.  with 
a  probable  extension  tliree  mile-  niithir  to 
(ileason.  F.  L).  Nuuman,  Tucsen.  .\rlz..  is 
Resident  Engineer. 

Denver.  Colo.— Syndicate  of  Niu  Vork  cap- 
itallsls  have  been  going  over  I'nloiado  & 
Soiulieni  K.  R  with  a  view  In  .idvanclng 
$10,000,000  to  cany  out  the  plans  fur  extend- 
In'i  llie  road  into  .Montana.  IiuIIiIul:  the  Den- 
ver-Cheyenne cut-iiff  and  making  other  Im- 
privements.  ll  is  reporteil  In  li.nver  tliat 
work  on  extending  the  road  thri'Wj;li  Wyom- 
ing to  a  i-or.npcllon  with  the  C.  .\l.  &  SI.  P. 
Rv.  in  .Montana  will  be  begun  In  the  spring. 
H'  W.  Cowan.  Denver.  Colo.,  Is  Clilef  Engi- 
neer C.  *  S.  Ry. 

Grand  Junction,  Colo.  -The  consiructlon  of 
a  steam  road  from  Grand  Junction  to  the 
Plateau  \'allcy  is  proposed.  The  projected 
lengtli  is  -10  miles  and  George  Smilli.  who  is 
pronioting  the  project.  Is  quoted  as  saying 
that  necessary  funds  have  beer,  secured  and 
work  will  he  begun  in  the  spring,  provided 
a  $75,000  lionus  is  raised  liy  residents  of  the 
Plateau    District. 

Bainbridge,  Ga.— tJeorgia.  Florida  &  Ala- 
bama K.  R..  J.  C.  O'Dell.  General  .Manager, 
Bainbridge.  Ga.,  Is  said  to  be  considering  ex- 
tending Us  line  from  Cuthbert  to  Columbus. 
&a. 

Waukegan,  III. — Elgin,  .loliet  &  Eastern 
I'.v  ,  .\.  Montzheimer.  Chief  FIngineer.  Joliet, 
111.,  is  reported  to  he  planning  to  make  a 
number  of  Improvements  at  Waukegan,  the 
northern  terminal  of  the  line.  Surveys  have 
been   under  way  for  some  time. 

Clinton,  III. — Tlie  construction  of  a  railroad 
from  a  point  on  the  Indiana  state  line  east 
of  Georgetown.  111.,  to  a  connection  with  the 
Peoria  &  Eastern  Division  of  the  Cleveland. 
Cincinnati.  Chicago  &  St.  Louis  R.  R.  at 
Hthian,  is  proposed  by  the  recently  incor- 
poiated  Clinton,  Danville  &  Peoria  R  R.  Co. 
The  line  will  connect  the  mines  cf  the  Oak 
Hill  Coal  Co.,  at  Clinton,  witli  the  Ham- 
mond Coal  Co.,  and  Dering  Coal  Co.,  at  the 
other  terminal.  R.  K.  Hammond,  of  the 
Hammond  Coal  Co..  Chicago.  111.,  and  J.  K. 
Dering,  of  the  Dering  Coal  Co..  Old  Colony 
Bldg..  Chicago.  111.,  are  interested  in  the 
rr.ail.  construction  nork  on  which  is  to  be 
started   earl.v   in   tlie  >'ear.    it   is  said. 

Bloomington,  Ind. — Chicago.  Indianapolis  & 
Louisville  Ry..  W.  .\.  Wallace,  Engineer,  19S 
Custom  House  PI..  Chicago.  111.,  is  having 
pla.ns  drawn  for  rebuilding  its  warehouse  in 
Bloomington.  destroyed  recently  by  fire. 
Ab.-iut  $100.000— $-15,000  for  the  brick  or  con- 
crete building  and  the  remainder  for  cinder 
and  coal  pits,  equipment,  etc.,  will  be  ex- 
pended. 

Bloomington,  Ind. — Bloomington  Soutliern 
R.  R..  a  spur  line  of  the  Indianapolis  South- 
ern R.  R..  has  secured  right  of  way  and  will 
prolablv  be  extended  this  year  from  South 
Bloomington.  Ind.,  to  Bedford.  Ind.  A.  S. 
Baldwin.  Park  Row.  Chicago.  111.,  is  Chief 
Engineer  of  the  Indianapolis  Southern  R.  R. 
Battle  Creek,  Mich, — Battlt-  Creek.  Cold- 
water  &  .Southern  R.  R.  has  been  incorpor- 
ated with  a  capital  stock  of  $450,000  and 
proposes  to  construct  a  steam  railroad  128 
miles  long  from  Battle  Creek,  Mich.,  to  Cold- 
water. 

Kalamazoo,  Mich.— Grand  Trunk  Ry..  T.  T. 
Irving.  Resident  Engineer.  Detroit.  Mich., 
has  been  granted  franchise  at  Kalamazoo. 
According  to  the  teiins  of  the  franchise  tlie 
road  must  build  a  line  into  the  city  tvithin 
two  years. 

Virginia,  Minn. — Canadian  Northern  Ry.. 
T.  Turnbull.  .\ssistant  Chief  Engineer.  Win- 
nipeg, Man.,  is  reported  to  have  secured  40 
acies  of  land  at  Virginia  for  its  terminals  in 
thai  city. 

Hastings,  Neb.— St.  .loseph  &  Grand  Is- 
land Ry..  .1.  Berlingett.  General  .Manager.  St. 
Joseph.  Mo.,  is  said  to  liave  perfected  plans 
for  building  tlie  proposed  Hastings-Kearney 
cut-off  ncNt  year.  Surveys  were  made  two 
years  ago. 

Portland,  Ore. — Clackamas  Southern  Ry. 
Co..  with  principal  oflice  in  Portland,  Ore., 
ind  capital  stock  of  $1,000,000,  has  been  in- 
corporated. The  incorporators  are:  F.  M. 
Swift,  David  Loring  and  A.  E.  Clark. 

Pittsburg,  Pa. — Western  Allegheny  R.  R., 
T.  Liggett.  .Ir..  Chief  Pingineer.  New  Castle, 
Pa.,  is  stated  to  have  made  final  sui^eys  for 
the  construction  of  a  new  line  from  Kaylor, 
Pa.,  to  Reidsburg. 

Bristol,  Tenn. — Press  reports  quote  J.  H. 
Mi-Ciie.  I^ristol,  Tenn.,  General  Manager  of 
the  Virginia  &  Southwestern  R.  R.,  as  an- 
nouncing that  construction  work  on  the  Hol- 
ston  River  R.  R.  the  proposed  trunk  line 
through  East  Tennessee  Into  the  south  West 
Virginia  coal  field,  will  be  resumed  at  once. 
Work  was  suspended  in  1907. 

Artesia.  Tex,— Meces  Valley,  Kio  Grande  & 
Mexico  R.  R  Co..  has  been  organized  and 
projects  a   line   from  Artesia,   Tex.,    west   to 


.Vsherton,  a  new  town  In  Dimmit  County. 
Tex.  I.jiter  the  line  may  be  extended  to  be- 
come a  (onnei-tlng  link  between  the  Great 
Northern  and  tin-  Sunset  Route  at  Ea^Ie 
Pass.  A.  .M.  .MclClwee.  President  of  the 
Texas  Seating  Co.,    Fort   Worth,   Tex.,   Is  In- 

ler.-sted. 

Roscoe,  Tex. — Roacoo.  Snyder  &  Pacific 
Ry..  .Martin  Duval.  Chief  Engineer,  Roscoe, 
Tex.,  is  extending  its  line  about  20  miles 
northwest  to  Fluvanna.  A  considerable  part 
of  the  giaillng  has  alread>'  been  completed. 

Pecos,  Tex. — Advices  from  Pecos  state  that 
.\1.  1..  Swlnehearl.  a  promoter  and  railroad 
liiiililer.  of  Cliicago,  III.,  has  started  location 
surveys  for  the  Toyali  Valley  R.  R..  which 
is  to  stiirt  .at  Pecos  and  extend  to  Balmorhea, 
a    dislame   of  :»5    miles. 

Salt  Lake  City,  Utah.— Oregon  Short  Line 
H  H..  Will  .-Vsliton.  Chief  Engineer,  Salt 
Lake  City.  I'lali,  is  .said  to  be  planning  to 
take  uii  work  of  double  tiacklng  its  line  be- 
tween  this   city  and   Ogden. 

Roaring  Fork,  Va.— E.  L.  Gobble.  C.  E.. 
Bhu-kwood.  Va..  is  making  surveys  for  the 
R raring  Fork  &  Powells  River  R.  R.  which 
proposes  tile  construction  of  a  road  from 
Roaring  Fork.  Va..  up  Powell's  River  Into 
the  Wise  County  coal  fields,  seven  miles  into 
the  heart  of  the  Big  Black  Mountains,  near 
the  Kentucky-Virginia  border.  It  is  stated 
that  construction  work  will  be  started  as 
soon  .as  surveys  have  been  completed. 

Glenray,  Va. — The  Gienray  &  Rlchwood  R. 
R.  has  been  incorporated  with  an  authorized 
capital  stock  of  $20,000,  and  headquarters  at 
Glenray,  Va..  and  proposes  to  construct  a 
line  from  a  point  near  .\lderson,  Va.,  to 
Richwood.  Frank  M.  .\rnold.  Clarion,  Pa,, 
and  H.  P.  .\nderson,  Glenray,  Va..  are  In- 
terested. 

Madison,  Wis. — State  Railroad  Commission 
of  Wisconsin  lias  granted  Chicago,  Milwau- 
kee &  St.  Paul  R.  R.  permission  to  issue 
$150,000,000  of  additional  stock  for  the  build- 
ing of  the  Pacific  Coast  extension.  Of  this 
amount  $77,000,000  has  already  been  ex- 
pended. 

Electric  Railways. 

Items  Arranged  Alphabetically  by  States 

Little  Rock,  Ark. — Central  Arkansas  Elec- 
tric Rys.  Co..  is  to  open  oflSces  in  Little 
Rock,  preliminary  to  liaving  surveys  made 
for  its  projected  line.  The  route  lies  soutli 
from  Little  Rock  to  a  point  about  five  miles 
south  of  Sheridan  in  Grant  County,  where 
it  will  divide,  one  branch  running  to  Hot 
Springs,  and  one  to  Pine  Bluff.  Ark. 

Siloam  Springs,  Ark. — The  Western  Surety 
&  In-\estment  Co..  of  Minneapolis.  Minn.,  is 
promoting  tlie  construction  of  an  interurban 
line  from  Joplin.  Mo.,  entering  -Arkansas  at 
Pearidge  and  passing  through  Bentonville. 
Siloam  Springs.  Springdale.  Hinesville.  War- 
eagle  and  Rogers.  J.  P.  Paul.  Siloam  Springs. 
Ark.,  is  reported  to  be  interested  in  the 
project. 

Berkeley,  Cal. — The  Southern  Pacific  Co. 
has  been  granted  franchise  for  its  electric 
lailwa.v  system  in  this  city. 

Steamboat  Springs,  Colo. — Company  lias 
been  organized  to  build  an  electric  freight 
line  from  Steamboat  Springs  to  Hahn's  Peak. 
Work  will  be  started  in  the  spring,  it  is  said. 
A  100-ft.  high  dam  is  to  be  tiuiit  acres  sthe 
Elk  River  forming  a  resei-voir  for  iirigation 
and  power  purposes.  Dr.  E.  A.  Hewitt.  Den- 
ver. Colo.,  is  Consulting  Engineer  and  Gen- 
eral Manager  of  the  company. 

Des  Moines,  la. — American  Engineering 
Co..  Terminal  Bldg..  Indianapolis.  Ind..  which 
has  contract  for  surve\-ing  and  construction 
of  the  Des  Moines  &  Sioux  City  Interurban 
R.  R..  will,  it  is  said,  start  surveying  work 
about  .Ian.  1,  so  that  construction  work  can 
be  started  in  the  spring.  The  line  is  to  con- 
nect r>es  Moines  and  Sioux  City. 

Des  Moines,  la. — Des  Moines  &  Council 
Bluffs  Ry.  Co.  has  been  or,ganized  for  the 
purpose  of  building  a  railway  between  Des 
Moines,  la.,  and  Council  Bluffs.  H.  A.  Smith, 
Des   Moines.  la.,  is   Secretary. 

Davenport,  la. — Surveys  are  to  be  started 
at  once  under  the  direction  of  W.  H.  Kim- 
ball for  the  projiosed  electric  railway  from 
Davenport,  la.,  to  Albany,  a  distance  of  32 
miles.  The  Peoples  Construction  Co.,  J.  W. 
Crowley,  President,  Davenport,  la.,  is  inter- 
ested. 

Des  Moines,  la, — Des  Moines.  Winterset  & 
Crestoii  Intenirban  Ry.  Co..  L.  H.  Hixson. 
Secretary.  Iowa  Loan  &  Trust  Bldg.,  Des 
Moines,  will,  it  is  said,  soon  take  steps  to 
dispose  of  its  bond  issue  for  constructing  the 
road. 

Sioux  City,  la.— Sioux  City  Traction  Co..  E. 
I.  Kirk.  General  Manager,  Sioux  City,  la..  Is 
to  be  petitioned  to  extend  its  South  Sioux 
City  car  line  to  the  banks  of  Crystal  Lake, 
about  1'4   miles. 
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Salmon,  Idaho. — Senator  R.  M'.  McBridge, 
Salmon.  Idaho,  is  promoting  a  project  for 
the  construction  of  an  electric  railway  from 
Salmon  to  Gilmore  and  on  to  Idaho  Falls. 
The  distance  between  the  proposed  terminals 
is  160  miles  and  it  is  estimated  that  the  road 
can  he  built  for  $1,500,000.  It  is  proposed  to 
construct  a  $.500,000  power  plant  on  the  Sal- 
mon River  near  Salmon  to  furnish  power  for 
the  line. 

Morris,  III. — Franchise  to  build  an  electric 
railway  in  Morris  has  been  applied  for  by 
Ernest  Freeman.  Chicago.  111..  President  of 
the  United  Electric  Co..  which  supplies  Mor- 
ris with  electric  power.  He  proposes  to 
build  north  to  Joliet  and  south  to  Dwlght. 

Jacksonville,  III Springfield  &  Jackson- 
ville Klettrif  Rv.  Co.  has  been  Incorporated 
with  a  capitol  stock  of  $100,000.  and  pro- 
poses to  t)Uild  a  line  from  Springfield  to 
Jacksonville.  The  incorporators  include:  D. 
H.  Sims.  Latham,  III.,  and  C.  R.  Cronk,  Chi- 
cago.  111. 

Indianapolis,  Ind. — Indianapolis.  Cloverdale 
&  Vincennes  Traction  Co.,  recently  incorpor- 
ated with  a  capital  stock  of  $100,000,  is 
stated  to  have  secured  all  right  of  way  for 
its  proposed  line,  with  the  idea  of  commenc- 
ing work  early  in  January.  As  proposed  the 
interurban  line  is  110  miles  long,  extending 
from  Indianapolis  through  Mooresville  and 
Cloverdale  to  Vincennes,  Ind.  Harry  C.  San- 
dusky,  Indianapolis,    Ind.,    is  Chief  Engineer. 

Valparaiso,  Ind. — City  Council  has  granted 
Valparaiso.  Gary  &  Hobart  Electric  Line 
franchise  on  a  number  of  streets.  The  com- 
panv  also  has  a  franchise  in  Gary,  and  its 
line"  will  be  built  on  a  private  right  of  way. 
James  S.  Hopkins.  Chicago.  III.,  is  Presi- 
dent and  Blake  A.  Mapledoram.  New  York 
City,  is  Chief  Engineer  and  General  Man- 
ager. 

Topeka.  Kan.— R.  C.  Rawlings.  Chanute. 
Kan.,  and  C.  E.  Sutton,  Lawrence.  Kan.,  are 
reported  to  have  joined  interests  for  the  con- 
struction of  an  interurban  railway  from  Kan- 
sas City  to  Topeka.  via  Lawrence,  and  from 
Lawrence  south  to  Coffeyville.  passing 
through  Baldwin.  Ottawa.  Garnett,  lola, 
Humboldt.  Chanute.  Thayer.  Parsons.  Cher- 
ry vale  and  Independence.  The  total  mileage 
is  300  miles.  It  is  stated  that  the  road  will 
be  constructed  under  the  supervision  of  the 
Interurban  Construction  Co..  of  which 
Charles  E.  Sutton,  Lawrence,  Kan.,  will  be 
President. 

Louisville,  Ky.— Louisville  &  Eastern  Trac- 
tion Co.,  has  been  reorganized  by  a  syndicate 
composed  of  Lawrence  James.  Samuel  Cul- 
bertson  and  Sebastian  Zorn,  all  of  Louisville, 
and  the  construction  of  the  extension  from 
La  Grange  to  Shelbyville  will  probably  now 
be  carried  out. 

South  Haven,  Mich.— Chicago.  Benton  Har- 
bor &  Grand  Rapids  R.  R.  Co.  has  been 
granted  franchise  here  for  building  electric 
railroad  through  the  city.  \>  nen  completed 
the  road  will  start  at  Benton  Harbor,  pass 
through  South  Haven,  and  connect  at  Sau- 
gatuck  with  the  Grand  Rapids-Holland  line. 
The  franchise  was  granted  to  Joseph  u 
Hosmer.  Wm.  E.  Dodson  and  Geo.  S.  Hanna- 
tord.  all  of  Chicago,  111. 

Springfield,  Mo.— Springfield  Traction  Co.. 
Springfield.  Mo.,  will  probably  commence 
work  this  spring  on  its  proposed  traction  line 
froin  Carthage.  Mo.,  to  Springfield.  Surveys 
for  two  proposed  routes  have  already  been 
made  The  line  will  be  from  4.5  to  3D  miles 
long,  depending  on  the  route  selected. 

Cleveland,  O.— Lake  Shore  Electric  Ry.  Co.. 
Cleveland,  O.,  is  reported  to  be  considering 
extending  its  Gibsonburg  branch  line  from 
Gibsonburg  to  Helena,  four  miles  distant. 

Grove  City,  Pa. — Surveys  for  an  electric 
railway  between  Slippery  Rock  and  Grove 
Citv  have  been  completed.  Surveys  have 
also  been  under  way  for  an  electric  line  from 
Grove  City  to  Meadville.  Pa.  H  H.  Long. 
Slippery  Rock,  Pa..  James  A.  JoUiffe^,^  heel- 
ing. W-  Va..  and  S.  L.  SIcClure.  Washing- 
ton! Pa.,  are  interested. 

Sewers. 
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Pleasanton,  Cal.— The  Town  Trustees  are 
to  be  petitioned  to  call  an  election  to  vote 
on  the  matter  of  installing  a  sewer  system. 
Local  Chamber  of  Commerce  is  back  of  the 
project. 

Orovllle,  Cal.— City  Trustees  are  taking 
steps  to  raise  funds  for  the  construction  of 
additional  sewers. 

Melrose,  Cal.— Sanitarj-  Board  of  District 
No  1  M  R.  McKenna,  Chairman,  has  sold 
a  $30  000  bond  issue  for  the  construction  of 
sewers  and  work  on  installing  the  sewers 
will  bo  started  at  once. 

Ocean  Park,  Cal.— City  Trustees  are  con- 
sidering improving  the  sewer  system. 


Wilmington.  Del.— Work  is  to  be  started 
at  once  under  the  direction  of  Alexander  J. 
Taylor  of  the  ."Street  and  Sewer  Department. 
on  the  construction  of  the  proposed  new 
Shipley  St.  .siwer.  Sewer  is  to  be  con- 
structed of  reinforced  concrete  pipe,  which 
the  sewer  depaitment  is  now  making.  The 
sewer  will  vary  in  size  from  2  to  4  ft. 

Tallaposa,  Ga. — City  is  considering  install- 
ing sewer  system  and  water  works. 

Mount    Pleasant,    la. — City     is    considering 

iiisMlliiit;  sew<  r  system. 

Peoria,  III.— Board  of  Local  Improvements 
is  preparing  plans  for  a  sewer  system  in 
that  section  of  the  city  embraced  in  the  8th. 
most  of  the  tith  and  part  of  llie  7th  ward/ 
The  estimated  cost  is  $300,000. 

Sllvis,  III.— H.  G.  Paddock.  Consulting  En- 
gineer. Moline.  III.,  has  completed  plans  for 
sewers,  water  mains  and  stand  pipe  for  this 
place.  The  estimated  cost  is  $31,000.  Public 
liearing  is  to  be  held  Dec.  30.  Improvements 
call  for  the  laying  of  3  or  4  miles  of  6  to  12- 
in.  pipe  sewer  and  a  similar  amount  of  water 
mains.  The  stand  pipe.  112  ft.  high,  to  cost 
$10.0110.   is  also  included. 

Whitehall,   III City  Council   is   to  at  once 

secure  plans  for  construction  of  a  sewer  sys- 
tem. 

Indianapolis,  Ind. — B.  H.  Miller.  City  Engi- 
neer, has  completed  plans  for  sanitary  sewer 
to  complete  the  system  in  River  Side  Place. 
The  sewer  will  cost  about  $9,000  and  will  be 
made  of  8  to  10-in.  pipe.  Plans  are  also  be- 
ing drawn  for  sanitary  sewers  in  Highland 
and  Nelson  Streets. 

Terre   Haute,   Ind City  Engineer  Schmidt 

lias  completed  plans  for  the  proposed  sewer 
in  24th  .St.  between  Locust  St.  and  18th  Ave. 
Great  Bend,  Kan. — Meeting  has  been  held 
to  consider  engineer's  report  on  installing  a 
sewer  s\*stem. 

Llndsborg,  Kan. — H.  A.  Rowland,  City  En- 
gineer. McPherson,  Kan.,  is  preparing  plans 
and  specifications  for  sanitary  sewer  system 
for  this  city. 

Grand  Rapids,  Mich. — .\11  bids  received 
Dec.  17  for  contsruction  of  Canal  St.  sewage 
pumping  station  were  rejected.  The  lowest 
bid  was  from  Vanderberg  &  Hurbert  at 
$7,998.  Engineer's  estimate  was  $6,655.  The 
work  will  be  readvertised. 

St.  Paul,  Minn. — Board  of  Public  Works 
has  .ipproved  plans  for  the  construction  of  a 
.■sewer  in  Albemarle   St..   to  cost   $5,929. 

Missoula,  Mont. —  Committee  of  which 
F'rank  Keith  is  a  member  has  been  appointed 
to  ascertain  the  best  method  of  securing  a 
sewer  for  the  South  Side. 

Atkinson.  Neb. — City  may  have  plans  made 
foi-   iii'^talling  a  sewer  system. 

Williston,  N.  Dak. — City  will  probably  soon 
call  for  bids  for  constructing  a  sewer  sys- 
tem. 

Canton,  O.— J.  A.  Starrett.  City  Engineer, 
has  been  instructed  to  suggest  plans  for  pro- 
viding additional  tanks  at  the  sewage  dis- 
posal plant  and  for  installing  a  method  like 
the  septic  system. 

Wagoner,  Okla. — Election  is  to  be  held  on 
Jan.  15  to  vote  on  issuing  $40,000  of  bonds  for 
installing  sewer  system. 

Ardmore,  Okla.— City  is  considering  in- 
stiilling  SI  ptic  tanks  for  sewage  disposal. 

Okmulgee,  Okla. — City  Council  is  consider- 
ing plans  for  expending  $100,000  for  sanitary 
and  storm  sewers,  water  extensions  and  city 
hall. 

Scottdale,  Pa. — Plans  have  been  completed 
for  .sewage  disposal  for  this  borough. 

Danville.  Pa. — Plans  for  sewage  disposal 
plrint  for  this  borough  are  being  revised. 

Philadelphia,  Pa. — Ordinance  is  before  se- 
lect council  to  appropriate  $500,000  for  the 
construction  of  intercepting  sewer. 

Williamsport,  Pa. — Petition  is  now  being 
circulated  to  have  storm  sewer  constructed 
in  the  bed  of  the  old  Good  Mill  Race. 

Reading,  Pa. — Board  of  Public  Works  will 
include  in  its  estimate  tor  the  next  year  an 
item  of  $45,000  for  the  construction  of  the 
Franklin  St.  sewer  and  an  item  of  $20,000  for 
tho'  Lateral  end  and  North  Eastern  Inter- 
cepting sewer,  and  an  item  of  $12,000  for  the 
Rose  Valley  Creek  sewer. 

Park  City  (P.  O.,  Knoxville),  Tenn.— Bids 
are  to  be  asked  shortly  on  the  construction 
of  4^1   miles  of  sewer. 

Hubbard  City,  Tex. — City  is  to  take  steps 
for  the  speedy  installation  of  a  sewer  sys- 
tem and  water  works. 

Toronto,  Ont. — Provincial  Board  of  Health 
has  approved  the  plans  of  this  city  for  a 
trank  sewer  in  connection  with  its  sewage 
disposal  system.  This  plans  provide  for 
emptying  of  the  partial  treated  sewage  in 
the  lake  in  20  ft.  of  water  about  1.500  ft 
from  shore. 
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WATER-WORKS     EXTENSIONS- 

Clinton.   Okla. 

Sealed  bids  will  be  received  by  the  in- 
corporated town  of  Clinton,  Okla.,  for 
furnishing  all  tools,  labor  and  material 
necessary  for  about  40  blocks  extension 
to  the  distributing  system  of  the  Water- 
works, until  S  p.  m..  Tuesday.  January  5. 
1909. 

All  bids  must  be  accompanied  by  a  cer- 
tified check  approximately  in  amount  of 
5  per  cent  of  the  bid.  made  payable  with- 
out reserve  to  tlie  Town  Treasurer,  Clin- 
ton. Okla.  Bids  must  be  made  on  blanks 
furnished  by  the  town,  and  must  be  ad- 
dressed to  Mayor  V.  F.  Carleton,  and 
must  be  plainly  marked  on  the  outside 
"Proposals  for  Water-works  E.xtensions." 

Plans  and  specifications  are  on  file  with 
and  blanks  can  be  obtained  from  J.  L. 
O'Hearn.  City  Engineer.  Clinton.  Okla. 

The  town  reserves  the  right  to  reject 
any  or  all  bids,  to  waive  defects  and  to 
accept   any   bid. 

S    J.    STOR>r.   Town  l-lerk 


STREET  PAVING. 

ulympia.  Washington. 
Bids  will  be  received  by  the  City  of 
Olympia,  Wash.,  until  5  p.  m.,  Feb.  1. 
1909.  for  constructing  about  6,000  sq.  yds. 
of  vitrified  brick  or  creosoted  wood  block 
pavement.  Work  to  begin  May  1,  1909. 
JAMES  R.  DERER,  City  Clerk. 
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IMPROVEMENTS  TO  WATER 
WORKS. 

Connersvllle.    Iiul 

Notice  IH  hereby  given  that  the  City  nf 
Connersvllle.  Indiana,  will  on  the  K'tli 
day  of  January.  1909.  at  7:30  o'clock  p.  m.. 
receive  proposals  for  the  construc- 
tion and  lonslnB  to  .-(aid  city  of  certain 
Improvements  and  additions  to  the  City 
Water  Works  and  water  supply  of  said 
city,  according  10  spcclflcatlons  on  file 
In  the  City   Engineer's  offlce. 

All  proposals  to  be  In  the  form  of  an 
offer  10  purchase  real  estate  on  which 
to  construct  pipe  lines,  pumping  station 
and  other  things,  and  to  lease  all  of  such 
property  to  the  city  tor  a  term  of  years, 
not  less  than  ten  (10)  nor  more  than 
twenty-live  (2o).  at  an  annual  rental 
to  be  specified  In  proposal  and  provid- 
ing for  the  right  of  said  city  to  pur- 
chase said  property  and  water  supply  at 
the  end  of  term  of  years  for  a  nxed 
price  to  be  therein  specified. 

Such  proposal  shall  be  accompanied  by 
plans  and  specifications  showing  style 
of  structure  and  machinery  to  be  erect- 
ed specified,  together  with  the  contract 
or  lease.  The  lessor  to  guarantee  the 
maintenance  of  the  source  and  supply 
of   water. 

Proposals  to  be  accompanied  by  good 
bond,  payable  to  said  city  in  the  penal 
sum  of  one  hundred  thousand  dollars 
($100,000).  conditioned  that  said  lessor 
win  complete  said  additions  In  accord- 
ance with  terms  of  specifications  and 
guarantee  the  m.iintenance  of  said  source 
of  water  supply  during  term  of  lease. 

The  city  reserves  the  right  to  hold  any 
or  all  proposals  open  to  acceptance  until 
one  is  accepted  according  to  the  method 
prescribed   by   law. 

JACOB   S.   CLOUDS. 
City   Clerk. 

K    I..   II.VXSON.    Engr. 


SLUICE  GATE  AND  BRIDGE. 

Monterey,  Calif. 

Sealed  bids  will  be  received  by  the 
clerk  of  the  Board  of  Supervisors  of  the 
County  of  Monterey,  at  his  offlce.  until  10 
o'clock  a.  m.  of  .Monday,  January  4,  A.  D. 
1909.  for  a  combined  automatic  sluice 
gate  and  highway  bridge,  on  Elkhorn 
Slougli.  rear  Hudson's  Landing,  in  Pajaro 
road  district.  In  Jlont  rey  C^ounty.  State 
of  California. 

Plans  and  specifications  for  this  work 
arc  on  file  In  the  office  of  the  said  board, 
to  which  bidders  are  referred. 

Each  bid  must  be  accompanied  by  a 
check,  made  payable  to  the  chairman  of 
the  Board  of  Supervisors  of  Monterey 
(bounty,  falifornia,  and  certified  by  some 
responsible  banking  house.  In  the  sum  of 
10  per  cent  of  the  amount  bid. 

The  board  reserves  the  right  to  reject 
anv   or   all   bids, 

(Seal.)  T.   P.   JOY. 

Clerk  of  the  Board  of  Supervisors  of  the 

County  of  Monterey. 


WATER-WORKS  AND  ELEC- 
TRIC LIGHT  FRANCHISE. 

Lcesburg,  Florida. 
Bids  Wanted. — Town  of  Leesburg.  Fla.. 
Invites  bids  for  water  works  and  electric 
lighting  plant.  Contract  of  5  years  given. 
carr>lng  with  It  30-year  franchise.  Town 
will  pay  $2,000  per  year  for  public  ser- 
vice. Bids  opened  January  Bth,  1909, 
7:30  p.   m. 

L.  M.  JOHNSON.  Clerk. 


DRAINAGE  WORK. 

.Vnoi   1,    .Minn. 

Scaled  bids  will  be  receive, I  for  the 
construction  of  Ditch  No.  49,  in  Anoka 
County,  by  A.  A.  Caswell,  County  Audi- 
tor, at  his  ofllce  In  the  Court  House,  at 
Anoka,  Minn.,  up  to  11  a.  m..  .Ian.  9th, 
1909. 

The  work  consists  of  e..nstruetlng 
Ditch  No.  49.  of  Anoka  County,  in  ac- 
eordance  with  report,  plans  and  specifica- 
tions on  Hie  In  the  i.fflee  of  iIm-  County 
.\uditor. 

The  ditch  will  be  from  2  feet  to  6  feet 
wide  on  the  bottom,  from  10  feet  to  19 
f(-et  on  the  top;  the  estimated  number  of 
cubic  yards,  83,000,  and  the  estimated 
cost,  $12,975.  Work  to  be  completed  In 
tlie  year   1909. 

.\  certified  check  for  .5%  of  that  amount 
iif  the  bid  must  accompany  eaeh  bid. 

The  County  of  Anoka  reserves  llie  right 
10  reject  any  or  all  bids. 

A.   A.  CASWEL1-.   Cininty  Auditor. 


PAVING  AND  SEWERS. 

Charleston.    W.   Va. 

The  Board  of  Affairs  of  the  city  of 
Cliarleston.  West  Virginia,  will  until  2:30 
p.  m.  on  Wednesday,  the  6tli  day  of 
January.  1909.  receive  sealed  bids  for 
grading,  curbing,  paving  and  sewering 
certain  portions  of  the  streets  and  alleys 
uf  the  city  of  Charleston. 

Tiie  amount  of  work  embraced  in  street 
paving  approximates  $210,000.  and  in 
sewer  work  $30,000.  Bids  will  be  received 
separately  for  street  paving  or  sewer 
work. 

Eacii  bid  on  paving  must  be  accom- 
panied with  a  certified  check  in  the  sum 
of  .$7,000,  and  each  bid  on  sewer  work  In 
the  sum  of  $1,200,  drawn  upon  some 
known  responsible  bank  in  the  city  of 
Charleston,  W.  Va.,  payable  to  tlie  order 
of  J.  F.   Bedell,  City  Treasurer. 

The  right  is  reserved  to  reject  any  and 
all  bids  and  to  let  the  work  as  a  whole  or 
in  part. 

For  further  information  call  on  or  ad- 
dress 

W.   A.   HOGUE,  City  Engineer. 


OFFICE  OF  THE  CONSTRUCTING 
QUARTERMASTER.  Fort  Crook,  Ne- 
braska, December  21,  190S.  Sealed  pro- 
posals, in  triplicate,  will  be  received  at 
this  offlce  until  11  o'clock  a.  m.,  January 
21,  1909,  and  then  opened,  for  construct- 
ing one  brick  stable  and  one  brick  bakery, 
and  for  installing  plumbing,  steam  heat- 
ing, electric  wiring  and  electric  lighting 
fixtures  in  buildings  specified.  Plans  and 
specifications  may  be  seen  by  intending 
bidders  at  the  ofBces  of  the  Chief  Quar- 
termaster. Department  of  -Missum-i, 
Omaha.  Nebraska;  Department  of  the 
Colorado.  Denver,  Colorado;  Department 
of  the  Lakes.  Chicago,  Illinois;  Depart- 
ment of  Dakota,  St.  Paul,  .Minnesota,  and 
at  this  offlce. 

Necessary  blank  forms  and  full  Infor- 
mation furnished  upon  application  here. 
A  deposit  of  $10.00  to  insure  return,  is 
required  before  plans  arc  sent  upon  In- 
dividual application.  The  United  States 
reserves  the  right  to  reject  any  or  all 
bids,  or  to  accept  any  part  of  a  bid  that 
may  be  advantageous  I"  the  Government. 
I'^nvelopes  containing  projiosals  must  be 
endorsed  "Propo.«als  for  Public  Build- 
ings." Etc.,  Fort  Crook,  Nebraska,  and 
addressed  to  Capt.  Joseph  F.  Gohn,  Con- 
iitructing   Quartermaster. 


Standard  Plans  for  Highway  Bridges 
of  Reinforced  Concrete 

Tlirso  pliin?  clve  complete  det.-^lls.  bills  ol  malerliil.  etc. 
liiKl  lire  tree  trijrn  patfiitttl  features.  1  also  prepare 
wpcclal  plans  tor  bridcos  or  otlier  slnictures  at  reason- 
al)lr  rnte.'f  nn<l  Invite  rorrpspondeiicc  "llh  Contractors 
rr(|iilrlni:  sucb  plans  for  competitive  bUUllnc.  etc 
WILUUR     J.     WATSON.    Member    Am.    Soc.    C.    R. 

ICxpcrt  Designer  and  Inspector  of  Rrldccs 
ClII^Mis  nnlldlm;  ci'-veland  Olilo 


THE 

HEW  YORK  CONTINENTAL  JEWELL 

FILTRATION  COMPANY 

FILTERS 


Genaral  Contraotors 
CHICAGO  NEW  YORK 


Nature  Adorned 

Laying  out  of  Parks.  Beautifying  Municipalities 
and  Country  Seats.  Tree  Planting  Tree  Diseases 
Treated.  Write  For  Particl'Lars. 

F.    R.    MEIER,    Consulting    Forester 

1  Broadway.  NEW  YORK 


THE  ..OHNSON 

Well  Screen 

All  sizes.    Brass.   Large  Capacity. 

Non-choking      Used  everywhere. 

Write  fok  Booklet  "EC." 

E.  E.  JOHNSON.         St.  Paul.  Minn. 


W.  (Si.  L.   E.   GURLEY 

TROY,  NEW  YORK 

Manulacturers  of 
Civil     Engineers'    and    Surveyors' 

INSTRUMENTS 

CataloEue  ai'l   detailc.l   information  on  request 


YOUNG  &SOG^S 


IEN6INEERINO  MINING  MdBH 
SURVEYIXG  INSTRl 


PHILADELPHIA 


BEST  EXTENSIBLE  TRENCHING  SRACE  MADE 

KALAMAZOO.'^'r::!.*? 


.   CAST  MAIN   OT. 


Tracklaviiii!;  by  Machinery 

SI.MPLE— R.XPID— ECONOMIC.\L 

D.  F.  HOLMAN 
EAILWAY  TRACKLAYER   COMPANY 

1718  Railway  Exchange,  Chica£0 


WORTH    NOTICE. 

If  you  desire  a  change  of  position,  insert  a 
want  ad.  in  Engineering-Contracting 
2  or  3  times,  at  a  cost  of  but  i  cent  a  word. 
Wc  know  that  man/  have  secured  good  posi- 
tions through  a  small  Want  Ad. 


December  .^o.   190? 


ENGINEERING-CONTRACTING 
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PAVING. 

Pensacola.    Florida. 

Sealed  proposals  for  the  construction  of 
concrete  sidewalks  in  the  City  of  Pensa- 
cola.  Florida,  will  be  received  by  the 
Board  of  Public  Works  at  the  City  Hall 
up  to  12  o'clock  noon  of  the  18th  day  of 
January.  A.  D.  1909.  proposals  to  be  ad- 
dressed to  L.  G.  Aymard,  Clerk  of  the 
Board  of  Public  Works,  and  endorsed 
"Proposals  for  Construction  of  Concrete 
Sidewalks." 

The  work  contemplated  consists  of  ap- 
proximately 634.000  square  feet  of  con- 
crete sidewalks.  Specifications  and  blank 
form  of  proposal  and  contract  can  be  ob- 
tained from  the  office  of  the  City  Engi- 
neer,  Room  No.   203.   City  Hall. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

Each  proposal  is  to  be  accompanied  by 
a  certified  check  for  $500.00.  payable  to 
tile  City   of  Pensacola. 

LEE   DANIELL. 
Chairman  Board  of  Public  Works. 

L.  EARLE  THORNTON,  City  Engineer. 


FORT  MYER,  VA.,  DECEMBER  8.  1908. 
Sealed  proposals  in  triplicate  will  be  re- 
ceived at  the  Constructing  Quartermas- 
ter's Office,  until  11  o'clock  a.  m..  Janu- 
a.Ty  6.  1908.  and  then  opened,  for  con- 
struction of  Veterinary  Stable.  Certified 
check  or  Surety  Company's  guarantee  for 
10  per  cent  of  the  amount  must  accom- 
pany each  bid.  Plans  and  specifications 
will  be  furnished  on  application,  and  a 
deposit  of  $5.00  must  accompany  request 
to  insure  safe  return.  The  Government 
reserves  the  right  to  reject  any  or  all 
bids.  Proposals  should  be  indorsed  "Pro- 
posals for  Veterinary  Stable"  and  ad- 
dressed to  CAPTAIN  B.  B.  HYER,  Con- 
structing Quartermaster. 


STREET  PAVING. 

Mount  Pleasant.  Michigan. 

Sealed  proposals  for  the  furnishing  of 
material  and  the  performance  of  the  work 
necessary  for  the  paving  with  either  pav- 
ing brick  or  asphalt  macadam,  and  the 
•construction  of  cement  curb  and  gutter. 
on  Main  Street  from  the  north  line  of 
Illinois  Street  to  the  south  line  of  Broad- 
way Street,  and  on  Broadway  Street  from 
the  east  line  of  Washington  Street  to  the 
west  line  of  Franklin  Street,  in  the  City 
of  Mount  Pleasant.  Michigan,  according 
to  the  plans  and  specifications  prepared 
by  the  City  Engineer  and  now  on  file  in 
the  office  of  the  City  Clerk.  A  copy  of 
said'  specifications  will  be  furnished  on 
application  to  City  Clerk,  that  each  bid 
for  said  pavement,  curb  and  gutter  shall 
be  accompanied  with  a  certified  check  of 
at  least  5  per  cent  of  the  bid.  as  a  guar- 
antee that  said  bidder  will  enter  into  a 
contract  and  furnish  sufficient  bonds  as 
required  by  council  in  case  the  contract 
is  awarded  said  bidder.  Said  certified 
check  to  be  made  payable  to  the  City 
Treasurer. 

Said  proposals  to  be  deposited  with  the 
City  Clerk  of  said  city  on  or  before  Mon- 
day, the  4th  day  of  January,  1909,  at  S 
o'clock  p.  m.,  to  be  opened  and  publicly 
read  by  the  Street  Committee  at  that 
time. 

All  bidders  shall  have  placed  witli  the 
City  Clerk  at  the  time  said  bids  are  to  be 
opened,  good  and  sufficient  samples  of  the 
respective  materials  to  be  used  in  the 
construction  of  said  pavement,  should 
their  bid  be  accepted. 

Said  council  reserves  the  right  to  reject 
any  and  all  bids. 

AUGUSTUS  BORDEN,  City  Clerk. 


STEEL  OR  CONCRETE  BRIDGE. 

Salt  Lake  City,  Utah.. 

Sealed  proposals  will  be  received  at 
this  office  until  8  o'clock  p.  m.,  Jiinuary 
8,  1909,  for  the  work  of  constructing  a 
steel  or  concrete  highway  bridge  across 
the  Jordan  River  at  North  Temple  St. 

Instructions  to  bidders,  together  with 
specifications  and  forms  for  contract  and 
bond,  can  be  obtained  upon  application 
at  the  office  of  the  Board  of  Public  Works 
or   City   Engineer. 

The  right  is  reserved  to  reject  any  and 
all    bids. 

By  order  of  the  Board  of  Public  Works. 
H.  J.  MCMILLAN,  Chairman. 

LOUIS  C.  KELSEY.  City  Engineer. 


PROPOSALS  FOR  CONSTRUCTION  OF 
barracks  and  quarters,  and  plumbing  and 
heating  and  electric  wiring  same.  War 
Department,  office  of  the  Constructing 
Quartermaster.  New  London.  Conn..  No- 
vember 28.  1908.  Sealed  proposals 
for  constructing  one  double  barrack, 
one  single  barrack,  two  field  offi- 
cers' quarters,  one  four-set  officers' 
quarters,  two  lieutenants'  quarters, 
three  double  non-commissioned  officers' 
(luarters,  and  one  double  firemen's  quar- 
ters, at  Fort  Terry  (Plum  Island).  New 
York,  and  two  double  barracks,  two  field 
officers'  quarters,  four  lieutenants'  quar- 
tets, two  double  non-commissioned  offi- 
cers' quarters,  and  two  double  firemen's 
quarters,  at  Fort  H.  G.  Wright  (Fisher's 
Island),  New  York,  and  for  plumbing, 
electric  wiring  and  installing  heating 
plants  in  same  will  be  received  here  un- 
til 10  a.  m.,  Feb.  10,  1909,  and  then 
opened.  Proposals  are  desired  for  brick 
construction  of  all  buildings  and  for  re- 
inforced concrete  construction  on  bidders' 
plans  of  barracks  and  non-commissioned 
officers'  and  firemen's  quarters.  Infor- 
mation furnished  on  application.  En- 
velopes containing  proposals  should  bo 
endorsed:  "Proposals  for  Public  Build- 
ings." and  addressed:  "R.  M.  Schofield, 
Major.  Q.  M.,  Constructing  Quartermas- 
ter.  New   London.   Conn." 


Have  You  Contract  WorR  to  be  Done  This  Year? 

Engineering-Contracting  offers  you  the  means  of  getting  the  news  of 
this  work  widely  and  quickly  to  contractors  who  will  bid  on  doing  it.  It  dis- 
tributes the  news  widely  because  its  circulation  is  large  and  because  its 
readers  are  specifically  men  who  do  work— contractors,  constructing  engi- 
neers, manufacturers  of  construction  materials  and  supplies.  It  distributes 
this  news  quickly  because  it  is  printed  in  Chicago,  and  reaches  subscribers 
west  of  Pittsburg  24  to  48  hours  sooner  than  can  any  New  York  paper. 
Its    circulation    among   middle    western    contractors    is  particularly  large. 

Wide  and  quick  publication  of  work  to  be  contracted  means  wide  competition  and  prompt  and 
careful  bidding  and  these  mean  to  the  owner  reliable  work  at  the  lowest  cost.  A  trial  proposal  advertise- 
ment in  ENGINEERING-CGXTRACTIXG  has  convinced  officials  of  other  cities  of  the  truth  •£  these 
assertions.     A  trial  advertisement  will  convince  j'ou.     It  will  cost  only  $2.40  an  inch. 

This  is  a  small  sum  to  risk  on  a  chance  merely  of  securing  wide  competition,  but  we  would  not  ask  you  to  risk 
even  so  small  a  sum  were  we  not  convinced  from  results  given  to  others  that  the  chance  is  no  chance,  but  a  certainty. 
Will  you  not  demonstrate  the  fact  to  yourself  by  a  trial  "Proposal"  in  our  columns? 

ENGINEERING-CONTRACTING,   355    Dearborn    Street.   CHICAGO 


2(> 


ENGINEERING-CONTRACTING 


\ol.  XXX.     Xo.  27. 


List  of  Contractors'  Supplies. 


If  you  wish  catalogs  ol  ihc  leading 
manufacturers  send  us  a  postal  card 
giving  your  address  and  business,  and 
the  list  numbers,  as  shown  below,  of 
articles  of  which  you  want  catalogs. 

This  will  save  you  the  trouble  of  writing  a  large 
number  of  letters.  Should  you  later  on  have  cor- 
resjiondence  direct  with  the  manufacturers,  we 
shall  appreciate  it  if  you  will  stale  in  your  let- 
ters that  you  are  indebted  to  this  paper  for  the 
introduction.  Such  a  statement  will  be  mutually 
benefici.i! 


iiit:  I\iik1»c.m,  tnn'tliiii 
1117  ICxiianslon  !>oIl.»*. 
Ills  lOxpundi'il  metal. 
Ifilt  ICxiiandi-rs.  tube. 
IT'i  lOxpIoflcrfl. 
172  lixploslvcs. 


178 

ISO 
ISl 
IS2 
1K3 

IS4 
18.i 
ISfi 

1S7 

188 
1S9 
100 
1!12 
1114 
19.'. 


196 
198 


Air    compressors.    h« 
94. 
2  Asbestos. 

4  Asphalt. 

6  Asphalt  plants. 

7  Asphalt   tools. 

5  AuKurs.    pneumatic. 


Ballast  spreaders. 
Ballast  unloaders. 
Barrows,  concrete, 
ball 


and 

self-oiling. 


Bearings 
roller. 

Bearings 

l^ellows. 

Belt  oonveyors.  SeelOS 

Belt   dressing. 

lieltlnp,   eanvas. 

BelthiB.    chain. 

BeltinK.    leather. 

BeltlnK.    rubber. 

Binder.s.   rail.   See  404 

Benders,      steel    rein- 
forclnB  rod. 

Blacksmiths'    tools. 

Blasting   batteries. 

Block     machines,     ce- 
ment and  concrete. 

Blocks,    tackle. 

Blowers.     See  180. 

Blast    hole    loaders. 

Bolts  and  nuts. 

Blue  print   macliinea. 

Boots,    engineers'   and 
contractors'. 

Boih-rs. 

Boiler  covering. 

Bonds,    contractors' 
surety.    See    98. 

Brakes,  air. 

Bridge    railings. 

Briik.    tiuililing. 

Brick,   paving. 

Brick    machines. 

Bridges,     steel. 

concrete, 
clam  shell, 

concrete. 

dumping, 
orange  peel, 
street   clcan- 


Bildges. 
Buckets. 
Buckets. 
Buckets. 
Buckets. 
Brooms, 
Ing. 


Cabinets,    filing. 

Calculating    machines. 

Cables.    Sec    430. 

Cahleways. 

Caissons. 

Cars,    ballast 

Cars,    concrete. 

Cars.    dump. 

Car.v,,  Mat. 

Cars,  hand 

Cars,    mining. 

Carls.     .See  also  520. 

Carts,    street,    hand. 

Carls,    concrete. 

Castings,    brass. 

Castings.  Ir.m. 

Castings,  sicel. 

Cement  block  ma- 
chines.     Sec  32. 

Cement  tinlsiilng  tools 

Ciment    pipe    molds. 

Cement  testing  ma- 
chines. 

Cnicnl  walk  tools. 


100 
101 

102 
103 
104 
106 
108 
110 
112 
114 

n.-. 

116 
117 

118 


119 
120 
121 
122 
123 
124 
120 

128 
130 
131 
132 

134 
136 
138 
139 
140 

142 

144 


150 


l.i2 
154 

1S6 
1,^.8 

inn 

162 
164 


Cement,   natural. 
Cement.    Portland. 
Centers  and  forms  for 

concrete. 
Chains,   common. 
Chains,  sprocket. 
Channelers. 
Cleaners,  flue.  See  189 
Clocks,   time. 
Chimne.\"s. 
Compressors,  air. 
Conduit,      bituminous 

fiber. 
Concrete     reinforcing. 

See    474. 
Conduit,,  vitrified.   See 

142. 
Concrete     fence     post 

molds. 
Computing  machines. 
Contractors'  bonds. 
Concrete  form  clamps. 
Concrete  form  holders 

See   195. 
Contractors'   supplies. 
Coal      handling      ma- 
chinery. 
Conveying  machinery. 
Conveyors,    belt. 
Cranes. 

Cranes,     locomotive. 
Cranes,     traveling. 
Creosoting. 
Crossings,    railway. 
Crushers,    rock. 
Cul\-erts.    concrete. 
Culverts,  vitrified  pipe 
Culverts,    metal. 
Curbs,  street. 


Dams,    concrete. 
Derricks  and  fittings. 
Draftsmens'     supplies. 
r)itching    machinery. 
Dipper  teeth. 
Dredges. 

Drill    sharpeners. 
Drills,   air.     See  136. 
I^rills,    core. 
Drills,   diamond. 
Drills,    electric. 
Drills,    pneumatic 

plug. 
Drills,   ratchet. 
Drills,    rock. 
Drills,   well. 
Dryers. 
Dynamite. 

Dust  lay.-is.  See  419. 
Ducts,    vitrified. 
Dump  wagons.  See520 
Dynamos. 


Economizers,    fuel. 
See  198. 

Electric   machinery. 

Electric   motors.     See 
324. 

I^levators,   bucket. 

Engineers'     instru- 
ments. 


I'-nglnes. 
lOngines. 
l-'ngines, 
Kngines, 
Knglnos, 


gas. 

gasoline, 
hoisting, 
steam. 


204 
206 
2US 
210 
212 
214 
216 
218 

220 
221 

000 
223 
224 
225 


228 
230 
232 
233 

234 
236 

!38 

240 
242 
2)4 
246 
247 
248 
249 
250 
251 


Peed    water   heaters. 

Fans  or  blowers. 

Filing  cases. 

Felt. 

Killers  for  liri<'k  and 
stone    pavement. 

f'Vnee  and    trailing. 

Kireprooftng  materials. 

Kilters,    water. 

Fireproof  doors,  par- 
titions. 

Klanges.    steel. 

Flue  cleaners. 

Flue    lining. 

Klush    tank.s. 

Forges,     blacksmith. 

Forms  for  concrete 
work. 

Forms  and  centers. 
See  S". 

Krogs  and  switches. 

Fuel  economizers. 

Fuse.      See    170. 

Gas    machinery. 

Gages,    steam. 

Gages,   water. 

Garbage    furnaces. 

Gates    and    vah'es. 

Gears  and   pinions. 

G'nvcrnors.    «'ngine. 

Governors,    water 
w'heel. 

Graders,   elevating. 

Grain  handling  ma- 
chinery. 

Gaskets. 

Grinding      machinery. 

Grubbers. 

Grout  mi.xers  and  in- 
jectors. 

Hammers,   pneumatic. 

Hangers,   joist. 

Harness. 

Heating  and  venti- 
lating  machinery. 

Hoists,    air. 

Hoists,  chain,  differ- 
ential. 

Hoists,    electric. 

Hoists,    gasoline. 

Hoists,    horse-whim. 

Hoists,    steam. 

Horse    feed-bags. 

Hose,    air  and   steam. 

Hose,    water. 

Hose  carts. 

Hydrants. 

Hydraulic    machinery. 


312  .Manganese   steel. 

313  .Malt<jcks. 

314  .Manhole  covers, 

315  .Melaline. 

316  .Meters,    water. 
118  Miiural   woof.' 

319  Mining  machinery. 

320  .Mixers,    concrete. 
322  Motors,   compressed 

air. 
324  Motors,    electric. 
326  Motors,   water. 

330  Nickel   steel. 

332  Nuts   and    nut   locks. 

333  Office    appliances   and 

furniture. 
Oil.    See  419. 

334  Oilless   Bearings. 

336  Ore       handling       ma- 
chinery. 


258  Ice    and    refrigerating 
machinerv. 

260  Injectors. 

261  Insidated    wire. 

262  Iron. 

264  Iron.   coiTUgated. 

266  Iron,    sheet. 

267  Insurance,   laborers'. 

270  .lacks,    hydraulic 
272  .Tacks,    screw. 
274  .Tacks,    track. 

Jacks,  trench.  See  502 
276  .Tudson   powder. 

278  Kilns. 


337 
338 
339 
340 
341 
342 
343 
344 

345 
346 

348 
350 
352 
353 
354 
356 

358 
359 
360 
362 
364 
366 
367 

368 
370 
371 
372 
374 
375 

376 


379 
380 
381 
382 
383 
3S4 
385 
386 
387 
388 
389 
392 
393 
394 
396 
397 
398 


280 
2S1 


2S2 
2S3 
2S4 
2S5 
286 
287 
2SS 
289 
290 
292 
294 
296 
298 
299 
300 
302 


Laborers  supplied. 
I.«imps,  acetylene. 
Lamps.      contractors*. 

See  286. 
I«imp  posts. 
Lamps,    electric, 
loathe,    metal. 
Leail. 

Lights,  contractors'. 
Lead    furnaces. 
Lime. 

Lights,   vault. 
Locomotives,    dinkey. 
Locomotives,    electric. 
Locomotives,    gasoline 
TjOcomotlves,    geared. 
I^ocomotives.    steam. 
Logging  outfits. 
Lubricants. 
Lumber,  creosoted. 


Pavements. 

Paving   materials. 

Paving    tools. 

Packing. 

Painting   machines. 

Paints. 

Paving  blocks,  wood. 

Piiving  blocks,   stone. 

Paving  bricks.  See  44. 

Paper,    building. 

Paper,    blueprint, 
drawing,    tracing. 

Picks. 

Pile   drivers. 

Pile    driver   jets. 

Pile   shoes   and   rings. 

Piles,    concrete. 

Piles,    interlocking, 
steel. 

Piles,    creosoted. 

Pipe    fittings. 

Pipe    covering. 

Pipe,  cast  iron. 

Pipe,    cement. 

Pipe,    lead. 

Pipe,    reinforced    con- 
crete. 

Pipe,    riveted  steel. 

Pipe,    vitrified   sewer. 

Pipe,   wooden. 

Pipe,    wrought    iron. 

Pipe  cutting  macliine. 

Pipe    tapping   ma- 
ciiines. 

Plows. 

Plows,    unloading    See 
12. 

Pneumatic  tools.     See 
8,    132,   416. 

Post    hole    diggers. 

Portable    railways. 

Pulverizers. 

Powder,    black. 

Prism    glass. 

Pulleys. 

Pumps,    air    lift. 

Pumps,    diaphragm. 

Pumps,    centrifugal. 

Pumps,    electric. 

Pumps,    contractors'. 

Pumps,    sand. 

Pumps,    sewage. 

Pumps,    steam. 

Pumps,    trench. 

Pumps,    windmill. 

Punches,     hydraulic. 


439 
44U 
441 
442 

444 
446 


447 
148 
tnO 
452 

434 
455 

457 
438 
460 
461 
462 
464 
46C 
468 
470 
472 
474 

476 
478 


479 


480 
481 


182 

486 
4S8 
490 
491 


492 
493 


494 
495 
496 
497 


498 


Sand   I'umps.   See  392. 
Sjiwniiil    machinery. 
Saw    mills,    portable. 
Scales. 

Scarifiers   for    macad- 
am. 

drag, 
road, 
wheel. 


See 


499 
500 


308  Machinery,    tile    mak- 
ing. 
310  Machine   tools. 


400  Quarry    bars. 

402  Quarry    machinery. 

404  Rail    benders. 

405  Rail    joints    and    fas- 

tenings. 

406  Riilroad    signals. 

408  Railwavs,    industrial. 
410   R;iil.s.     new. 

412  Rails,    second    liand. 

413  Railway    track   la.\"ers. 

414  Rammers,    pneumatic. 

415  Recording   instru- 

ments. 

416  RivetiTs.    pneumatic. 

417  Road     dust      prevent- 

ives. 

418  Road   machinery. 
Rock  crushers.  Seell4 

419  Road   oil. 

422  Rollers,    horse. 

424  Rollers,    steam. 

425  Roofers'    supplies. 

426  Roofing. 

427  Rope    dri\"e. 

428  Rope,    nianila. 
430  Rojie,    wire. 


438  Sand  blast  apparatus.    538 


Scraf.ers, 

Scrapers, 

Scrapeis, 
528. 

Scrajjers.    street. 

Screens,   rotary. 

Second    hand   outfits. 

Sewage    dlspo.sal. 

Sewer  braces.  See  502 

Sewer  cleaners. 

Sewer   traps. 

Sewer  pipe.    See  370. 

Shafting. 

Sheaves. 

Shovels,   hand. 

Skyllght.s. 

Skips. 

Slate. 

Sprinkling    carts. 

Standpipes. 

Steam    shovels. 

Steel,    structural. 

Steel  for  reinforcing 
concrete. 

Stone,    broken. 

Stt^ne  dressing  ma- 
chines. 

Street    cleaning 
orooms.    See   53. 

Street  carts.  See  71. 

Street  sweepers  and 
cleaners. 

Stump  pullers. 

Street    fiushers. 

Street  scrapers.  See 
447. 

Switches. 

Tanks,  gas  and  oil.     • 

Tanks,  septic. 

Tanks,  water. 

Tapes,    engineers'. 

Tapping    machines. 
See  375. 

Tar. 

Telegraph  and  tele- 
phone line  equip- 
ment. 

Tents. 

Tie  plates. 

Ties,    steel. 

Tile,  drain. 

Tile  making  machin- 
ery. See  308. 

Tile,  partition. 

Tile,   roofing.    See  426. 

Tools,   contractors'. 
See   100. 

Time  keeping  de- 
vices.   See  92. 

Traction  engines.  See 
166. 

Track  laying  ma- 
chines.   See  413. 

Track    tools. 

Tracing    cloth. 

Tramwavs,  wire  rope. 
See  60. 

Track  materials,  rail- 
"R'ay. 

Trench    braces. 

Trench    machines. 

Turnb\ickles. 

Turntables. 

Turbines     (water 
wheels). 

Turbines,    steam. 

Twisted  steel. 


501 

502 
504 
5O1 
506 
507 

508 
509 

510  Valves,    steam. 

512  Valves,    water. 

513  Vault    lights. 

514  Ventilators. 

515  Ventilating  appa- 

ratus. 

518 
520 


524 
525 


526 
52S 
">29 
530 
531 
532 
534 


Wagon   loaders. 

Wagons,    dump. 

Waterproofing. 

Water    softeners. 

Waterworks  machin- 
erv and  su!>plies. 

Well    drills.    See    138. 

Wheelbarrows. 

Wheel  scrapers. 

\^*heels,    car. 

Windmills. 

Winches. 

'Wire  cloth. 

Wire    glass. 

Wire  rope.    See  430. 

Wood  block  pave- 
ment.    See  343. 

Wood   preser\'atives. 


The  above  is  only  a   partial    list  of  the   headinsis   in   our  Card    Index.     No    matter  what  you   want,     TELL   US 
and    wo   will    put   you    in    prompt   communication    with    the    leading    manufacturers,    dealers  or  contractors. 
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15  Mins.  in  Hot  Paint 
Gives  Life  of  15  Yrs, 

This  photograph  shows  railroad  ties  of  south - 
em  pine  that  were  immersed  15  minutes  in 
hot  paint  made  by  this  company.  After  nine 
years  service  the  ties  are  as  sound  as  the 
day  they  were  treated,  which  means  that, 
at  worst,  they  will  have  a  life   of   not   less 


than  15  years.  The  paint  contains  a  germi- 
cide that  is  death  not  only  to  the  fungus  of 
rot  but  to  teredos  and  all  forms  of  timber 
parasites.  No  engineer  who  is  concerned 
with  the  preservation  of  ties,  piles,  fences, 
telegraph  and  telephone  poles,  or  bridge 
timbers,  can  offord  not  to  send  for  our  cata- 
log at  once  and  investigate  this  paint. 

The  Teredo=Proof   Paint   Company 

17  Battery  Place,  New  York 


Solves  the  Most    Difficult 
Waterproofing    Problems 

In   Connection  With 

Track  Elevations 
Bridges 
Reservoirs 
Warehouses 
Manufacturing  Plants 

Sarco  Means  Protection 

Ask  for  Booklet  200 

Standard  Asphalt  &  Rubber  CO. 

First  National  Bani<  BIdg.,  CHICAGO 

NEW  YORK  CITY  KANSAS  CITY 


wmcli  Way  Will  Yoy  (ome  Out? 

Do  YOU  belong  to  that  discouraged  looking 
line  of  men  who  file  in  and  out  of  the  big 
gate  every  day  who  get  the  same  small 
salary  ail  year  'round,  with  no  prospect  of  any- 
thing better? 

If  you  dc,  glance  over  your  shoulder  when 
going  through  the  gate  tomorow;  note  the  failures 
behind  you  -  ihennen  past  middle  life  who  have 
given  their  best  years  to  hard  labor. 

They  never  had  your  Opportunity.  Going 
to  school  by  mail  was  unheard  of  in  their  day — 
their  life's  history  is  just  the  old,  old  story  of 
the   untrained  man. 

"Which  way  will  you  come  out'"  Just  a  little 
ambition  on  your  part  a  few  hours  of  pleasant 
study  each  week,  and  your  whole  life  is  changed. 
Your  salary  will  be  doubled — your  w^ork  more 
congenial      your  hours  shorter. 

You  will  be  a  man  of  importance—  come  and 
go  through  the  otfice  door — the  big  gate  can  be 
forgotten. 

The  American  School  of  Correspondence 
offers  every  man  the  same  chance  today.  No 
matter  how  little  your  education,  if  you  have 
the  ambition  we  can  tram  you. 

Commence  to  use  your  brain  today  grasp 
this,  your  opportunity  now  by  filling  in  and 
sending  the  coupon. 

We  will  mail  you  a  valuable  bulletin  de- 
scribing our  complete  courses,  absolutely  free 
of  charge — there's  no  obligation  attached  to 
this  —  we  do  not  employ  agents  or  collectors. 

WE  HELP  MEN  HELP  THEMSELVES. 

American  School  of  Correspondence 

CHICAGO,   U.  S.   A. 


FREE   INFORMATION   COUPON 

American  School  of  Correspondence: 

Please    send  me  your  valuable  200-pagc   book   of   Engioeerins  lofoimation  and 
advise  me  how  I  can  qualify  for  position  marked  *'  X." 


Contractor  and  Bnilde 
Civil  Engineer 
Stractaral  Eoi^ineer 
Municipal  EoKioecr 
Railroad  EoKineer 
Electrical  EngiDcer 
Draftsmao 
Mechanical  Engineer 
Statiooarj  Engineer 


Slradaral  Draft>mio 
Heatiog  and  Ventilating    Engineer 
Plamber 
Architect 

Hydraulic  Engineer 
Sheet  Metal  Pattern 

Draftsman 
College  Preparatory 
Coiirte 


Name 

Address 

Occupation  - 
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The  Cincinnati 
Frog  &  Switch  Co. 

CINCIXXATI,  OHIO 
Manufacturer?  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  every 
description  for  Railroads,  Mines, 
Mills,  Contractors,   Plantations. 


I'  O  i<    S  A  l.  U 

400  Tons  New  Steel  Channels 

15  inches,  33  pounds.  30  fcft  1   lu: 

U'c     li.ivi'    tlie    clamps    for    >  "n\crtiii^; 

them  into  stuel  shectinj,'. 

Price-  Way  Below  Mills 

WALTER    «.    ZELNICKER   SUPPLY    CO..    m  Sr.  LOUIS 


Steam  Shovels,  Locomotives, 
Cars,  etc. 

Contractors'  and   Railway  Equipment 

Tclcgrapli.  Tulcphoiio  or  U'ntc  U». 

A.  C.TORBERT&  CO. 

547-548  Monadnock  Block  CHICAG* 


FROGS.SWITCHES,  CROSSINGS 

Stands  And  Portable  Track  for  all  weightj  of 
rail  for  Ijuarric*.  Mine*,  Coal  Tipple*,  Indiu- 
tnal  Plant*  uxl  Contractor**  lue. 


TiU:  INDIANAPOUS  SWITCfl  &  FROG  CO. 

SPmNCFIELD,  OHIO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  ;>6-inch 
gauge.  Also  lighter  and  lieavier 
locomotives.  Have  165  loco- 
motives from  G  to  70  tons  ia 
stock  in  our  shops. 

Also  Steam  Shovels 

Southern  Iron  &  Equipment  Co. 

ATLANTA,  QA. 


VULCAN  IRON  WORKS 


CHICAGO 


iV/C'Kl 


Largest  Dealers  in  Rebuilt 
Equipment  in  United  States 

EAST  WORKS 
New  Freight  and  Passenger  Cara 

WEST  WORKS 
Rebuilt  Coacbes,  Cars  and  Engines 

Hicks  Locomotive  &  Car  Works 


General  Olficas 
Chicago  Heights, 
Illinois 


Sales  Dept. 

Fishei  Building, 

Chicago,  111. 


"CONTINENTAL 

DUMP     CARS 


tt 


lito 


!0  Cubic  Yards  Capacity, 
any  Guage. 


Continental  Car  &  Equipment  Co.,(Ibc) 

17  Battery  Place,  New  York 
Highland  Park,  Louisville.  Ky. 


"I^7HICH  appeals  to  you  most,  idle  plant  or 
money  in  the  bank?  You  would  not 
have  idle  plant  had  you  been  dealing  with  us 
before  your  purchase.  Are  you  sure  the  plant 
you  have  will  meet  all  the  requirements  of  your 
next  piece  of  work?  Is  it  not  very  probable 
that  you  may  use  it  to  a  disadvantage  simply 
because  you  are  loathe  to  invest  more  money, 
which  in  turn  will  be  idle  next  year?  Our 
method  should  appeal  to  you.  We  have  con- 
tractors' equipment  of  all  kinds.  It  will  fit  all 
the  conditions  exactly.  You  can  rent  just  what 
you  can  use.  Every  piece  of  equipment  you 
are  paying  rental  on  is  earning  you  something. 
Remember  nothing  is  lying  idle  and  you  have 
no  money  invested. 


Contractors 


Have 

you 

idle 

plant? 


Write,  Wire  or  Call 


UNITED    STATES    EQUIPMENT    COMPANY 

FISHER    BUILDING,    CHICAGO,    ILL. 
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Motors    For    Sale 

two    40    H.    P.    variable     speed.    220    V.    Jenny 

Motors.        Complete     wiih     electric     automatic 

control.    Reasons  for  selling,  too  small.   Adapted 

especially    for    printing    press    work    or   heavy 

machinery. 

Address  Purchasing  Agt..  I'ost-Dlspatch.  St.  Louis.  Mo- 


FOR  SALE 
Two  Temple-Ingersoll 

Electric=Air  Drills 

with  complete  equipment. 

These  drills  are  as  good  as  new 
and  will  be  sold  at  a  reasonable 
price.  Are  for  alternating  cur- 
rent oniy.     Apply  to 

W.  F.  DISBROVV, 

MINERAL  HOINT,  WISCONSIN 


WANTED— 

you  to  know  THE  VELTEN  UNI- 
VERSAL   CRUSHER    is   the   only 

machine  which  will  reduce  the  hard- 
est   ROCK   and  GRAVEL,    instan- 
taneously, to  any  fineness  according 
to  your  wishes.     It  can  be  adjusted 
without  stopping  your  machinery;  is 
very    simple    in    construction;    less 
power  and  less  repairs  are  required 
for    maintainance  expense,  and  the 
least  cost   of  any  machine   in   the 
market.    Prices  range  from  $30  up. 
Investigate  and  you  will  be  pleased 
Address  the 
UNTV'ERSAL  STONE  CRUSHER  CO.. 
Cedar  Rapids,  Iowa. 


FOR    SALE 

Contractor's  Equipment 

Modfl  _M)  Marion  (New  Aug.  l'JU7;  $4,()llCi 
95-ton  Bucyrus  (used  10  mos.)  'J.OOO 
Little  Giant  Vulcan,  Traction; 

3  sets  engines  -        -         2,750 

U-yd.  Dipjier,  Otis  -         -         1,500 

45-ton  Style  A  Marion      -        -        2,500 

20  other  high-grade  steam  shovels: 
65  and  TO-ton  Bucyrus      6,000  to  7,r-00 
Model  60  Marion       -        -        -        6,250 
9x14  Porter  Dinkies  -        -         1,700 

10x16  Dicksons  (new)  -  -  2,100 
10x16  Davenports  -         -  1,750 

STUAM  ROAD  ROLLERS 

No.  5  McCuUy  (new),  and  Gates'  and 
Austin  Crushers.  12-yd.  Second-hand 
Western  and  Oliver  Dump  Cars;  5-yd. 
Austin   Cars;   4-yd   K.   &   J.  Cars,  etc. 

F,  A  S  V    T  I-;  R  .\I  S    OF    PA  V  M  E  N  T 

FRED   A.    PECKHAM 

i:',lll-{|.'   Crrat    Northern  Bldg.,  CI1ICA(;0 


Our  Leading  Combinations 

ENOiNBERiNG-CoNTRACtiNG $2.00  )  Our  Price 

Review  of  Reviews 3.00V  CX    AO 

McClure's l.SOi  J»J."" 

Engctebring-Contractisg f2.00)  Our  Price 

World's  Work 3.00}-  ^X    f.(\ 

Everybody's 1.50)  ■^sJm^^ 


Engtneerin 

'  With 
With 
With 
With 
With 
With 
With 
With 
With 
With 
With 
With 
With 
With 
With 
•Vith 
With 
With 
With 
With 
With 
With 
With 
With 
With 
WitTi 

1^  With 


G-CONTRA-CTING 

Ainslee's $2 

American  Boy  and  Success 2 

American  Magazine  and  Etude 2 

Burr  Mcintosh  Monthly 3 

Century 5 

Chiistian  Endeavor  World 2 

Cosmopolitan  and  Success 2  .  65 

Country  Life 4.35 

Etude  (for  music  lovers)  and  American 2  .  85 

Good  Housekeeping  and  Cosmopolitan 2-65 

Harper's  Bazaar  and  American 2-65 

Independent 2-70 

Leslies'    Weekly 4  .  85 

I.ippinctots 3.10 

Little  Folks  (new)  and  Cosmopolitan 2-65 

Metropolitan  and  American 2   65 

Musician  and  Success 3  -  00 

National  Magazine  and  Sunset 3  -  00 

Outing 2 


Jutmg 2   70 

Piioto  Era  and  American 3  00 

Physical  Culture  and  Cosmopolitan 265 

Scribner's 4-00 

Smart  Set 2.70 

Travel  Magazine  and  Success 3  .  00 

Van  Norden  Magazine  and  Pearson's 3  .  35 

Woman's  Home  Companion  and  American 2-65 

World  Today  and  Cosmopolitan 3-00 


Engineering-Contracting $2-00  ^       Our 

Review  of  P.e views 3  -  00  ,-     ^^^ 

Woman's  Home  Companion I  -  25  l     i^9%« 


Engineerimg-Contracting $2  00  ]       Q^^f  Prjce 

Delineator 1   00  I  _,    «     __ 

Worlds  Work 3  00  [  SiA  00 

Everybody's 1    oOj  kj»^» 


The  Magazine  Man 

LET  ME  TEACH  YOU 

The  Magazine  Subscription  Game         { 

A  BUSINESS  WITH  A  BIG  FUTURE 

How  I  Developed  My  Business  from 
$47  to  $400,000  a  Year 


The  subscription  agency  business  is  just  beginning  to  develop,  and 
every  man  and  woman  can  learn  it  by  my  complete  instructions,  per- 
sonally conducted  by  mail.  You  can  in  your  le'.sure  hours  conduct  a 
mail-order  business  that  is  dignified  and  earn  large  profits  by  the 
Grumiaux  system. 

Begin  in  a  small  way  and  watch  it  grow.  The  principles  upon  which 
1  built  my  business  become  yours  and  the  benefits  of  my  22  years'  ex- 
perience—you need  not  make  the  mistakes  I  did — the  elements  of  success 
as  I  discovered  them,  my  ideas,  my  schemes,  all  become  yours  through 
the  Grumiaux  system. 

Vear  after  year  the  renewal  business  increases  profits,  and  before  you 
know  it  you  have  a  substantial  business  of  your  own.  Start  by  working 
a  few  hours  evenings. 

Full  particulars  by  mentioning  this  magazine. 


Address  all  orders 


Ask  for  Our  84-Page  Clubbing  Catalogue 


THE  GRUMIAUX  NEWS  AND  SUBSCRIPTION  CO.,  Le  Roy,  N.  Y. 
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F.  N  G  I  N  K  R  R  I  N  G  -  C  O  N   i   K  A  C  T  I  N  G 


V..1    XXX.     :^-o.  27. 


WANTS 

I'n-lisi'Iiiv  •!  t-  ;»ril5i  viirlcr 

One  Cent  a  Word 

pi    ■■•..■..]   $1  im  ,,,,    In.li. 


WANTED— POSITION— Municipal  and  rail- 
way enKlneer,  Mem.  W.  Soc.  Eng.,  wants 
position  witii  railway  company  or  contract 
to  malfe  railway  location,  surveys  or  other 
enRlnecrlnK  work.  Experienced  in  special 
track  design  and  construction,  street  pav- 
ing and  sewer  work.  Have  field  and  office 
outfit.  Address  Rox  62.  care  of  Ensrlneer- 
Ing-Contractlng.  3.55  Dearborn  St.,  Chicago. 

WANTED— POSITION— Superintendent  with 
ten  years'  practical  experience  in  charge 
of  construction,  railroads,  power  plants, 
barge  canal,  foundations,  pile  and  sheet 
driving,  heavy  roncrete  construction,  rock 
and  <)uarry  work,  up-to-date  stone  crush- 
ing, concrete  mixing,  steam  shovel  and 
derrick  plants,  open  for  engagement  .Ian. 
1.  1909.  First -class  references  from  pres- 
ent employers.  New  York  or  Pennsvlvanla 
preferred.  Age  32.  Address  Box  73.  care 
of  Rnglnerlng-Contractlng,  355  Dearborn 
St.,    Chlcatio. 


WANTED— POSITION  on  construction  or 
other  work  with  either  railroad,  manufac- 
turing or  constniction  company  by  gradu- 
ate civil  engln.ir.  Four  years  experlencf 
on  various  innsi  ruction  work,  two  years  as 
assistant  cnglnePr  In  direct  charge  of 
heavy  railroad  construction.  Can  furnlsli 
best  of  recommend.! t Ions  and  A-No.-l  ref- 
erences. Oraduale  of  one  of  best  engineer- 
ing colleges  In  this  country.  Now  em- 
ployed, but  desire  to  better  mv  position 
No  promoting  .schemes  or  drafting-  lobs 
will  be  considered.  Address  Box  70  care 
of  Engineering-Contracting.  355  Dearborn 
St..  Chicago,  III.  25-3t 


WANTS 

rii>lr,plavc<l  C:ir<ls  un-l  T 

f  '.i-.    lir.iiliiiK    ct>st    01    ',' 

One  Cent  a  Word 

l)"^pl:iycd  $1.00  an  Iik'i. 


AV.\NTKI>  —  POSITION  as  superintendent 
with  cnnlrncting  or  engineering  Ilrm  by 
man  who  has  hud  broad  oxperl«-tu-e  In  all 
sorts  of  founilal  litii  wnrk  and  grnenil 
biiililing  i'onslru<'tli>n.  Address  "i".  P.." 
721    Park    Row   Hldg.,   New   York.  27-.lt 

WANTED— MASTER  MACHINIST  at  »7  04 
per  diem,  A  comiietltlve  examination  will 
be  held  at  the  Nnvy  Yard.  Mare  Island, 
Cal.,  .laniiary  7,  1909,  to  All  the  above  po- 
sition. For  application  and  further  in- 
forniatlon  address,  "Commandant,  Navy 
Yard.  .Mare  Island.  Cal." 

WANTED— SITUATION— Young  man.  tech- 
nical graduate  from  first-class  university, 
desires  honorable  position  with  engineer  or 
construction  company.  Middle  or  north- 
west preferred.  Address  Box  74.  care  En- 
gineering-Contracting. 355  Dearborn  St.. 
Chicago.  25-4t 

WANTED— POSITION  as  chemist  or  chem- 
ical engineer  by  graduate  of  leading  tech- 
nical srhool.  Has  had  several  years  of 
practical  experience  and  can  fill  respon- 
sible position.  Best  of  references.  Ad- 
dress Box  "P.  C."  care  Engineering-Con- 
tracting. 721  Park  Row  BIdg..  New  York 
City.  17-tf 

WANTED  —  POSITION  with  contractor. 
Have  had  six  years'  experience  as  engi- 
neer, chiefly  on  railway  work.  Prefer  con- 
crete work:  loi-ation  not  important.  If 
there  Is  a  vacancy  on  your  staff  let  me 
hear  from  you.  Address  Box  77.  care  of 
Engineering-Contracting,  355  Dearborn  St.. 
Chicago.  27-2t 

POSITION  WANTED— By  engineer  with 
following  qualifications:  Total  experience. 
6  years,  including  field  and  office  work, 
draughting,  steel  designing:  3  years  resi- 
dent engineer  with  railway  and  irrigation 
companies:  university  graduate:  degree  of 
B.  Sc.  Address  Box  65.  Engineering-Con- 
tracting. 355  Dearborn  St..  Chicago.       22-5t 

WANTED— POSITION— Young  man.  23, 
wants  position  with  contracting  company 
with  idea  of  learning  work.  Do  not  care 
what  salary  is  to  start.  Graduate  civil 
engineer,  with  three  years'  experience  in 
paving,  sewer,  water  works  and  concrete 
construction.  .»\ny  location.  Address  Box  7G, 
care  of  Engineering-Contracting.  355  Dear- 
born   St.,  Chicago.  26-2t 


Building  Erection  Superintendent 

WANTED 

An  engineering  and  contracting  company 
located  on  the  Pacific  Coast  desires  to  get  an  Al 
building  erection  superintendent  who  has  had 
charge  of  erecting  modem  steel  and  reinforced 
concrete  buildings.  He  must  understand  esti- 
mating and  all  details  of  the  business.  Alter  the 
man  has  shown  his  ability  he  will  be  permitted,  if 
desired,  to  put  5  or  10  thousand  dollars  into  the 
concern  as  a  working  interest.  A  good  future  for 
a  capable  young  man  with  experience  is  offered. 
Write  to  ■■Box  E."  721  Park  Row  Bldg.,  New 
York,  giving  age.  experience  and  references. 


FOR  SALE 

Second  Hand 

DAVIS-CALYX  DRILL 

1000  U,  capacity,  tine  shapt-.  Boiler  mcuniei: 
ca^II•,i.:  pipe  and  1  Ton  steel  shot  Outtii  Jctatcu 
at  Goldficlri  Nevada. 

J.  A.  OOROON,  Oxford.  New  York 


STUDY  OUR 

CONCRETE 

COURSES 
Reinforced  Concrete   Design  ;  Con- 
crete Construction  and  Contracting. 

Circular  Expl.\ins 

CONCRETE     ENGINEERING 

5S4  Caxton  Bldg,,  Cleveland 


WANTS 

I  ndisplaycd  Cards  under 

H:is    hr.nlmK     c...',     only 

One  Cent  a  Word 

i)i:,l.!,,y.r!  II  Of)  .-n,    1:..  h. 


WANTED— POSITION— n:nglneer.  34.  has 
transit  desires  position  on  railroad  or  mu- 
nicipal work  or  with  contractor  or  engi- 
neer: sLf  years'  experience  on  location  and 
construction:  hard  worker.  F.  C.  Randall. 
Hubbard.   Ohio. 


WANTKD— POSITION  —  Mechanical  and 
construction  engineer  of  Initiative  and 
executive  ability  with  good  business  ex- 
perience.' buying,  selling  ami  shop  work, 
desires  to  communicate  with  interested 
jiarties  having  any  opening  for  a  man  of 
this  description.  Has  been  connected  with 
some  of  the  foremost  mining  and  engineer- 
ing organizations  east  and  west. 

Present  salary  $,i,000  per  year:  under 
contract  until  January  first.  Desires  to 
locate  permanently  with  suitable  firm,  in- 
vesting with  them  In  the  enterprise  if  sat- 
isfactor>'.  Address  Box  66,  care  of  Engi- 
neering-Contracting. 355  Dearborn  St.. 
Chicago,  22-5t 


WANTED— POSITION  with  contractor,  con- 
struction or  manufacturing  company,  by 
young  man  25  years,  college  education,  2 
years  mechanical  and  1  year  mining  engi- 
neering. Experience,  2%  years  special  ap- 
prentice with  railroad,  1  year  inspector 
steel  railway  material.  1  year  charge  of 
power  plant  and  construction.  Can  run  in- 
strument. Moderate  salary,  experience  ob- 
ject, locate  anywhere.  William  McCIeary, 
School  Lane,  Germantown,   Phila,  25-2t 


WANTED  POSITION— Graduate  engineer, 
over  three  years'  experience  on  road,  rail- 
way, municipal  and  mine  surveys  and  con- 
struction: also  five  years'  business  experi- 
ence: hard  worker.  H.  B.  Pope.  Brooks. 
Ky. 24-4t 

WANTED  POSITION— Graduate  civil  en- 
gineer, six  years'  experience  on  railway  lo- 
cation and  construction,  drainage  and  mu- 
nicipal work:  desires  position  as  instru- 
ment man.  draftsman  or  assistant  engi- 
neer. Write  for  references.  Address  Box  72. 
Engineering-Contracting.  355  Dearborn  St.. 
Chicago. 24-4t 

WANTED — Civil  engineer  and  surveyor,  of- 
fice and  business  in  suburbs  of  Chicago, 
wishes  to  associate  with  Chicago  engineer 
who  requires  an  assistant:  technical  grad- 
uate: experienced  In  municipal  work, 
street  pavin.g.  sewer  construction,  land 
surveying,  railway  engineering  and  con- 
struction. Address  Box  71.  care  of  Engi- 
neering-Contracting, 355  Dearborn  St.. 
Chicago.  23-4teow 

WANTED— POSITION— Contractor's  super- 
intendent: experienced  on  large  contracts, 
dry  docks,  ioclvs  and  dams,  canal  work, 
power  houses,  reservoirs,  difficult  founda- 
tions, cofferdams,  concrete  piles,  quick- 
sand work,  heavy  masonry,  earth  and  rock 
excavation,  etc.  Technical  graduate. 
Present  work  just  completed.  Address 
Box  6'J.  care  of  Engineering-Contracting, 
355   Dearljorn   St.,    Chicago.  23-1t 

WANTED— POSITION— Civil  engineer,  iel 
university  graduate:  experienced  in  field 
and  office  work.  Prefer  position  as  drafts- 
man in  reinforced  concrete  or  bridge  de- 
sign. Ha\e  completed  courses  in  me- 
chanics, strength  of  materials,  masonry 
construction,  roofs  and  bridges.  Now  em- 
ployed at  $90  per  month.  Wish  better 
location.  Address  Box  67,  care  of  En- 
gineering-Contracting. 355  Dearborn  St.. 
Chicago.  23-3t 


WANTED  —  POSITION  —  Mechanical  and 
structural  engineer  wishes  to  change  .Tan. 
1.  At  present  assistant  engineer  for  com- 
pany manufacturing  unit  concrete  .rein- 
forcement. Graduate  M.  E..  with  wide  ex- 
perience in  heavy  machinery,  copper  and 
lead  smelting,  mill  and  facton'  buildings 
in  botli  steel  and  concrete.  Chicago  pre- 
ferred, but  will  go  elsewhere.  Address 
Box  70,  care  of  Engineering-Contracting, 
355  Dearborn  St..  Chicago. 


CAN  YOU  control  $10,000  or  promote  a 
company?  The  advertiser  has  a  proposi- 
tion in  contracting  machinery  that  is  a 
labor-saver  and  there  is  absolutely  no 
competition.  The  machine  will  transfer 
earth  as  gathered  by  wheel  or  buck 
scrapers  onto  wagons  at  a  cost  of  two- 
thirds  of  a  cent  a  cu.  yd.  and  will  clim- 
niate  long  scraper  hauls  and  hand  shovel- 
ing. .\ddress  3338  ITth  N.  VV.,  Wash- 
ington. D.  C.  2G-4t 


Trench 
Machines 

We  sell  and  lease  nil  kinds  of  Hoisting  aad 
Coaveying  Machines  for  Trench  V>'otk 

Cat;ilo>:iu'  sent  u]>iin  request. 

CARSON  TRENCH  MACHINE  CO. 

BOSTON,  MASS.,  U.  S.  A. 

[101  Wurrcn  Street    NEW  YORK 
llninch  Omce.'i   Piirk  HulkllnB,  Cr,EVF.I..\XIl 

I  :ilS  St,  JamcsStreot,  MON'TI!F..\L 


December  30,  1908. 
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Engineering  Agency 
BULLETIN 

POSITIONS  OPEN 

for  members  only.  Please  write  separate  letter 
for  each  place,  .stating  special  qualifications  in 
detail.  When  advisable  these  letters  are  for- 
warded with  your  credentials  to  the  employer 
Correspondence  from  non  -  members  solicited. 
Annual  fee  tZ.OO. 


RAILROAD  DRAFTSMAN— Arkansas.  Must 
be  thorou!.\lily  onrnpctcnt  to  make  standard 
lilans.  siicH'iticatinns.  and  get  out  ostimates. 
Small  railroad  and  lielit  work.  .Salary  $91) 
per  month,  to  -start.  W-!I231,  The  Engi- 
neering Agency.  Inc..  Cliicago. 

ARCHITECTURAL  DRAFTSMAN— Penn.syl- 
vani;i.  Prt-friably  j'oung  man  who  is  fa- 
miliar with  making  perspecli\e  plans  and 
rendering  them  either  in  pen  and  ink  or 
water  colors.  $S5  per  month  to  start. 
W-9229.  The  Engineering  Agency,  Chicago. 

ORNAMENTAL  IRON  DRAFTSMAN— Pa- 
cific  Coast.  Must  be  generally  competent 
on    all    classes    of    work.         Salary    $1,S00. 

W-9228.  The  Engineering  Agency,  Inc.,  Chi- 
cago. 

TOOLROOM  FOKKMAN— For  a  brass  spe- 
cialty manufaetming  company.  $125  per 
month.  M-9227  The  Engineering  Agency, 
Inc..  Chicago.  

MECHANICAL  DRAFTSMAN— Central.  For 
heavy  machineiT.  Preferably  man  with 
some  structural  experience.  $90  per  month. 
M-9194.  The  Engineering  Agency,  Inc.. 
Chicago. 

ELECTRICAL  ENGINEER— Experienced  in 
laying  out  and  designing  electrical  appa- 
ratus for  operating  heavy  machinery  for 
i>ridges,  ore  conveying  apparattis.  etc.  $150. 
M-9207,  The  Engineering  Agency,  Inc.. 
Chicago. 

COAL  MINING  ENGINEER— Montana.  One 
with  experience  in  and  accust<imed  to  tile 
northwest  field.  This  is  lignite  coal  mine 
working  on  pitch.  W-9221,  The  Engineer- 
ing Agency,  Inc.,  Cliicago. 

STRUCTURAL  DRAFTSMAN  —  Tennessee. 
For  large  bridge  company.  Must  be  capa- 
ble of  doing  drafting  and  estimating.  Pre- 
ferably married  man  looking  for  perma- 
nent employment.  W-9219,  The  Engineer- 
ing  Agency.   Inc..   Chicago. 

ARCHITECTURAL  DRAFTSMAN  —  Ohio. 
First-class  man  skillful  in  tlie  tise  of  water 
colors  and  sketching  work.  $20  to  $30  per 
week,  according  to  previous  experience. 
W-9213. 

ERECTING  ENGINEER  —  For  boiler  room 
appliances.  Young  man,  technical  educa- 
tion, w'ith  experience  on  drafting  and  de- 
signing. $75.00.  M-9222,  The  t^ngineeiing 
.\gency.  Inc.,  Chicago. 

A.  C.  MOTOR  DESIGNER— Central.  Must 
liave  this  experience.  State  qualifications 
fully  and  salary  wanted.  M-8869,  The  En- 
gineering Agency,   Inc..  Chicago. 


F'OREMAN — Gas  engine  erection  and  test- 
ing floor.  Eneires  from  50  to  300  h.  p. 
$1,500  to  $1,800  per  annum;  25  to  30  men 
in  department.  State  experience  fully.  M- 
9223,  The  Engineering  Agency,  Inc.,  Chi- 
cago. 

SALESMAN  —  Chicago.  Contractors'  equip- 
metits.  Only  those  near  Chicago  need  ap- 
ply. M-9209.  The  Engineering  Agency. 
Inc..   Chicago. 

MECHANICAL  DRAFTSMAN  —  Corliss  en- 
gines.  East.  $80  to  $115.  M-9200,  The 
Engineering    Agency.    Inc.,    Chicago. 

PROFESSOR  ELECTRICAL  ENGINEER- 
ING— West.  $2,000.  M-S730,  The  Engi- 
neering Agency,  Inc..  Cliicago. 

STRUCTURAL  AND  REINFORCED  CON- 
CRETE  DfJSl&NER— For  western  archi- 
tect. $150.  .\I-906t.  The  Engineering 
Ageno'.    Inc..    Chicago. 


ASSISTANT  PROFESSOR  OF  ARCHITEC- 
TURE—Central.  $1,600.  M-8S96.  The  En- 
gineering Agency,  Inc.,  Chicago. 


The  Engineering  Agency,  Inc. 

Monadnock  Block,  CHICAGO 
Established  1893 


For  Sale  Cheap 

f^r/   EXCAVATOR  1^:;'"^; 

formerly  used  by  U.  S.  Government. 

Also  two  12-ton  ,36-inch  gauge 

and  one   1.5-toii  SO-inch  gauge 

Saddle    Tank    Locomotives 

Also 

Relaying  Rails 

all  weight.s 
BLOCK-POLLAK   IRON   CO. 


First  National  Bank  BH 


Chicago,  111. 


FOR  SALE  OR  RENT 

One  Hayward  land  dredge,  3  cu.  yd, 

dipper. 
One   Little    Giant    Vulcan  traction 

shovel,  IJ-yd.  dipjier. 
One     Wnrthington     comp.     duplex 

steam  pump,  12xl8Jxl()JxlO. 
One    llayuani    1    yd.    orange    peel 

bucket. 

Infiulrc  iif  us  before  purcha.'<lnc  elsewhere  as 
we  can  nioHt  always  ht  you  out  with  what 
you  niii>-  require. 

HARPHR    MACHINERY    CO. 

IKCii  rulton  iilili;..  Hudson  TermlnalB 

50  Church  .Stn-ct.  New  York 

Yards  and  Shorw,  rilofunndd.  N.  J. 


MARSH'S  CRUSHER  LIST     MARSH'S  MIXER  LIST 


One  No.  9   Style    "K"    Gates,   itsed 

one  year — good  as  new. 
One    No.   7   1-2   Style    "D"    Gates, 

complete  plant  with  power. 
One   No.    7   1-2  Austin   Plant,   very 

complete. 
One  No.  5  Style    "K"    Gates— new. 

One  No.  5  Style  "D"  Gates  Crusher, 

first-class  condition. 

One  No.  4  Austin  Crusher,  with  ele- 
vator and  screen  and  power  plant. 

Two  No.  3  Style  "D"  Gates  Crushers, 
good  as  new,  and  many  others. 
Write  for  full  particulars,  if  inter- 
ested. 

One  No.  17  x  24  Buchanan  Jaw 
Crusher — good  as  new. 

P.  S. — Also  Steam 


One  No.  0  Chicago  Mixer  on   Truck, 

with  Gasoline  Engine — absolutely 

new. 
Two  No.  1  Smith's   on   Truck,   with 

Engine  and  Boiler. 
Two  No.  2  Smith's   on   Truck,    with 

Engine  and  Boiler. 
Two   No.   2   1-2  Smith's   on   Truck, 

with  Engine  and  Boiler. 
Two   No.    5  Smith's  on  Skids,    with 

Engine. 
Two  1-2   yd.  Ransome's   on   Truck, 

with  Engine  and  Boiler. 
Two  No.  17   Cube   on   Trucks   with 

Engine  and  Boiler. 
Two  No.  3   Foote    Street    Machines 

Complete. 
Rollers,  Shovels,  etc.     Write  For  List. 


G.  C.  Marsh  cc^Xny'kig  Chicago,  111.     G.  C.  Marsh  oiigoTonyBid.  Chicago.  III. 


We  Will  Quote  You  Bargain  Prices 

on  the  following: 
One  No.  2h  "Smith"  Concrete  Mixer,  with  engine  and  boiler  on  trucks. 
One  No.  2  "Smith"  Concrete  Mixer,  with  engine  and  boiler  on  trucks. 
One  No.  3  "Cube"  f  yard  capacity,  mounted  with  engine  and  boiler. 
One  No.  1  "Ransome"  with  steam  or  gasoline  engine  to  suit. 
One  "Eureka"  Continuous  Mixer,  capacity  12  yards  per  hour,  equipped 

with  gasoline  engine. 
One  20  H.  P.  "American"  D.  C.  D.  D.  Hoist,  with  boiler. 
One  .30  H.  P.,  D.  C.  S.  D.  Hoist,  without  boiler,  link  motion. 

We  have  lots  of  bargains,  new  and  rebuilt.   We  are  dealers,  rebuilders 
and  warehousemen  of  heavy  machinery.      Let  us  know  what  you  want. 


Shop,  Warehouse  and  Yards, 
Harvey,  111. 


H.  0.  Conklin  Equipment  Co. 

Great  Northern  BIdg.,  Chicago 


RAILROAD    LOCATION 

A  College  Text  Book 

XjO  course  In  civil  oncineorlnc  is  complPte  without 
■'^  a  thorough  course  in  railroad  location,  for  the 
methods  used  on  railroad  surveys  are  appllrable  to 
hlchway  surveys,  eanal  surveys,  etc.  A  hook  that 
is  admirably  adapted  for  use  as  a  text-hook,  or  as  a 
suppteracnt  to  lectures,  is  Railroad  Location 
.Surveys  and  Estimates,  hy  F.  Lavl«.  M.  Am.  Soc. 
C  E.  Ithaabecn  adopted  by  several  enelneerlns; 
colleces.  and  is  generally  conceded  to  he  the  clear- 
est exposition  of  modern  field  methods  yet  pub- 
lished. It  (3  written  by  an  engineer  of  wide 
experience  In  railroad  work. 

Cloth,  6x9  inches;    270  pages;   73  -'lustrations;    10 
I'olJing  plaics;  prii.e  $3.00  net,  postpaid. 

The   Myron  C.  Clark   Publishing  Co. 

355  Dearborn  Street.  CPIICAGO.  ILL. 
i:i-2I  Park  Row.  N'KW  YORK 


Reinforced  Concrete 

A  Manual  of  Practice 

By  ERNEST  McCULLOCGH.  C.  E. 
'T'HIS  book    was  written    for  the  practical 
-*■     concrete  worker — the  man  on  the  job — 
who  has  not  the  rciiuirements  of  statics  and 
ilie    theories   of    the    mathematician    at   his 
lungue's  tip  but  who  desir.cs  in  plain  words 
the  fundamentals  ol  correct  design  and   the 
I>ractice  of  sound  and  economical  construc- 
tion work. 
Cloth  5x7 J  inches;  136  pajtes*  illustrated; 
price  $1.50  net.  postpaid. 

The  A\yron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
11-21  Park  Row.  .VE\V  YORK 
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Channon  Centrifugal 
Pumps 


These  pumps  are  well  designed  and 
heavily  constructed  throughout.  The 
case  or  shell  is  of  the  solid  type,  very 
heavy,  and  the  runner  of  large  d!am= 
eter,  adapting  the  pump  for  slow  speed. 

Direct-Connected  Outfits  of  All  Kinds 

Send  for  Catalog  No.  33 
Covering  Contractors'  Equipment. 

H,  Channon  Company. 
Chicago. 


Mechanical  Filtration 

Holyoke  Fire  Hydrants 

Write  ior  C:it:il<u:  <  t  Furihir  Inforn-u';'    i 

NORWOOD    ENGINEERING   CO. 

FLORENCE.  MASS. 


T  U  R  X   H   U  C  K  L  E  S 

ALL      STYLES 


MERRILL  BROS         M.VSPETH,  NEW  YORK,  N.  Y 


Patterson    Blocks 

Are  the  Best  for  either  Manila  or  Wire  Rope 

Write  For  Catalog  No    2 
W.  W.    PATTERSON    CO.,    Pittsburg,  Pa. 


"I  would  have  given  $1,000.00  for 
this  book  a  year  ago." 

— W.  H.  BuRK,  Knoxville,  Tenn. 

This  shows  the  welcome  that  GUbreth's  "Field  System"  has  received. 
An  advertisement  o£  the  book  will  be  found  on  another  page. 


More  Water 


or  a  given 
amount  of  water 
can  be  pumped  with 
25%    less   power 


With  the  Same  Power  "■""  "'"• ""''"'"' 


llB  a  strong  statement  but  Wb 
have  proved  it  hundreds  of 
times  and  we  are  ready  to 
prove  It  again  that 


centrifugal  pumps* 


On  account  of  their  boinj?   no  sudden    change   of   direction  of  the    tluid   when 
p&ssinK  Ihrouph  the  pump  with  a  perfect  cut-off  near  the  outlet  and  the  impeller 
beine  accurately  machined  to  gauc^e  on  both  sides  and  diameter  and  perfectly 
adjuHted  in  the  volute,  it  is  impossible  for  the  water  to  pass  the  impeller 
and  churn  in  the  casing;  in  the 

American 
Centrifugal  Pump 

and  thi-  entire  mechanical  action  contributes  directly  to  the  hiKh- 
e.Ht  passible  efficiency,  saving  fully.  25<%  of  the  expense  of 
operation. 

The  unique  dcsitfn  of  the  impeller  enables  the  sinprle  staRC 
pump  to  operate  economically  aKainst  hijch  heads,  savins:  the 
additional  first  cost  and  increased  expense  of  operation  of  multi- 
ple stage  pumps. 

"American"  Pumps  are  sold  under  a  guaranty  that  they  will 
give  a  mechanical  efficiency  of  60  to  80'X  .  according  to  size,  and 
that  they  v,  ill  not  use  more  power  than  is  specified  in  our  table  of 
horse  power   rt-tiuired.     There's  a   revelation   in    pump   efficiency    to 
engineers  and  contractors  in  our  catalog  and  we  mail  it  free  on  re<iuest. 

The  American  Well  Works, 

General  Office  and  Works.  Aurora,  Illinois,  U.  S.  A. 
Chicago  Office :    First  Natl  Banit  Bldg. 
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UNIVERSITY  OF  TORONTO 
LIBRARY 


Acme    Library   Card    Pocket 

Under  Pat.  "  Ref.  Index  File." 

Mada  by  LIBRARY  BUREAU 
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